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The prevalence of obesity in children has dramatically increased ovesttfiewa

decades and physical inactivity has been identified as a main contributor. Suleaamtsideal
setting for children to engage in physical activity. Unfortunately, opporésrior children to
participate in physical activity during the school day have decreasedraemphasis has been
placed on academic work. The purpose of this study was to evaluate the eféebefake
school physical activity program on elementary school-aged children’s physicaty levels
and on-task behavior. Therst-Class Activity PrograngFirst-Clasg was implemented utilizing
the HOPSports Training System. HOPSports is an interactive multi-isyestem that utilizes
DVR technology to engage large numbers of students in physical actiwsicBl activity
levels were measured with accelerometers and on-task behavior was obsdmesddfferent
time periods (i.e., baseline, intervention, post-intervention). Twenty-seven stattemided the
program during the intervention data collection period. DuFingt-Class children spent an
average of 46.4% of time in moderate-to-vigorous physical activity. Rebeet@sures analyses
of variance were conducted to examine differences in physical activiyratask behavior
between baseline, intervention, and post-intervention for varying intensity (eeelsedentary

behavior, and light, moderate, vigorous, and moderate-to-vigorous physical adfftfig} sizes



(ES were calculated using Cohen’s delta to estimate the size of the meaendeéfe As
hypothesized, no significant differencg@s>(.05) in school day physical activity [not including
activity duringFirst-Clasg were found between the three time periods. For on-task behavior,
significant differencesp(< .01) were found among baseline, intervention, and post-intervention
measures. Fisher’'s LSD post hoc tests indicated that on-task behavias@ucheom baseline to
intervention p < .01;ES=1.17) and decreased from intervention to post-interverpien@1;
ES=0.95). Overall, there was an 18% increase in on-task behavior from the baseline to the
intervention data collection period. In conclusion, a before school activity programwean ha
positive effects on physical activity and classroom behavior in elemegtarglsaged children.
Children did not compensate by decreasing physical activity levels durisghbel day on days
they attendedFirst-Class.Additionally, children had higher percentages of on-task behavior on
days they attenddgirst-Classcompared to days they did not attéast-Class This is the first
study to demonstrate the effects of a before school program on physical actd/iyn-task
behavior. A before school activity program does not interfere with acadiemei@nd may help

students meet physical activity recommendations, while preparing thearrio le
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CHAPTER 1: INTRODUCTION

The prevalence of obesity in children has increased dramatically ovesttew
decades (Ogden et al., 2006). These rising rates of obese children pasehs=ith concerns.
Obese children are more likely to have risk factors associated with cacliteadisease, such
as hypertension, hypercholesterolemia, and Type Il diabetes, than thewverareight
counterparts (Dietz, 1998; Freedman, Mei, Srinivasan, Berenson, & Dietz, 2007; Miust et
1999; Schwimmer, Burwinkle, & Varni, 2003; Sorof, Lai, Turner, Poffenbarger, & Portman,
2004). Looking beyond the physiological effects of obesity, psychosocialqrers=es, such as
low self-esteem, social discrimination, depression, and anxiety, have atsshosen to affect
obese children (Dietz, 1998; Koplan, Liverman, & Kraak, 2005; Williams, 2001). In addition,
obese children tend to become overweight adults (Deshmukh-Taskar et al., 2006; Heamgan, Cr
Gauvin, & Katzmarzyk, 2008; Serdula et al., 1993).

Physical inactivity has been identified as a main contributor to the iec@asvalence
of obesity (Brock et al., 2009; Trost, Kerr, Ward, & Pate, 2001; Weinsier, Hidder, Goran,
& Sells, 1998) and increases in physical activity are related to improvesirasaf health
(Strong et al., 1995). With many studies showing a decline in physical abtivetg as children
age (Trost et al., 2002; Vincent & Pangrazi, 2002; Wilde, Corbin, & Le Masurier,,2034)
important to make physical activity an integral part of an individual’s lifestythe early years.

Physical activity guidelines specific to children have been develop@®08, the United
States Department of Health and Human Services (USDHHS) published phgtiaay
guidelines for Americans. It is recommended that children and adolescertipaiz in at least
60 minutes of physical activity each day. The majority of the 60 (or marejtes should be

devoted to moderate-to-vigorous intensity physical activity, including sit Bzdays a week of



vigorous intensity physical activity. It is also recommended children engagescle-
strengthening and bone-strengthening activities on at least 3 daysgkefUBDHHS, 2008).
The activity patterns of children tend to be sporadic (Bailey et al., 1995).fateegrine
recommended amount of physical activity can be accumulated in short boutghibut the day.

The Surgeon General issued a report stating the need for public and privatgetsector
commit to promoting physical activity (USDHHS, 1996). Schools are a keggéitencourage
a healthy lifestyle. Schools provide a safe environment with access teithiree$aand
equipment needed to promote physical activity. For children whose physiedldetiels are
restricted due to factors such as unavailable resources and safety cpekegsini & Smith,
1998), schools may be the most desirable place to engage in physical activity.

Although the need for physical activity in schools is becoming more evident, the
opportunities to participate in physical activity during school are deogedduch of the
physical activity children engage in during school is during physical #dnadasses and
recess. Due to budgetary constraints and the pressures to increasdéacuime, physical
education is often sacrificed (National Association for Sport and Ph{<icaation [NASPE]
and American Heart Association [AHA], 2006). Although it may be thought of as hugcte
learning environment, physical activity may actually be benefigithé school setting.

Mahar et al. (2006) examined the effects of classroom-based physicidieadi.e.,
Energizer$ on school day physical activity and on-task behavior in elementary school-aged
children.Energizersare short 10-minute activities that allow students an opportunity to
participate in physical activity during instruction time. Children who padied in the

Energizersaccumulated significantly more physical activity during the school danpared to



the control group. In addition, a significant increase in on-task behavior was observed afte
participation in physical activity.

As children spend most of their waking hours in school, it is important that thegeenga

in adequate amounts of physical activity in school. It appears that not otieapportunities
for physical education declining, but also that children may not be very active dursiggbhy
education lessons. Studies have found most children do not reach the Healthy People 2010 targe
of spending at least 50% of physical education lessons at a moderate-to-vigosical phy
activity level (McKenzie, Nader, Strikmiller, Yang, Stone, Perry, et al.618@der, 2003;
Stone et al., 2008; USDHHS, 2000). Due to the declining rates of physical activity sciiool,
Dale, Corbin, and Dale (2000) examined whether children would compensate fore@strict
physical activity during the school day with increasing levels of physitiaity after school.
Results from this study showed that children did not compensate in activity é\eme after a
sedentary school day. Children actually spent more time being physically @ftér school on
active days compared to restricted days.

Mahar et al. (2006) demonstrated the importance of additional physicatyactivi
opportunities throughout the school day, not only in increasing physical actixetyg,lbut also
in enhancing classroom behavior. Before school starts may be an opportune tiniéren ¢to
engage in activity. A before school activity program does not interfere witlea time and
may help students meet physical activity recommendations, whilerjprgplaem to learn. This
is an unexplored area as there are currently no studies that assessthefedféefore school

activity program on physical activity and on-task behavior.



Purpose Statement

The purpose of this study was to investigate the effects of a before schat} acti

program on physical activity and on-task behavior in elementary school-aged children.
Research Hypothesis

The following hypotheses were examined:

1. Elementary school-aged children will not compensate by being legs dating
school hours (8:00 am — 2:00 pm) on days they patrticipate in the before school actgriéyrpro
compared to days they do not participate in a before school activity program.

2. Elementary school-aged children will have a higher percentage of on-task behavior
when participating in the before school program compared to days they do not garticthe
program.

Definitions

For the purpose of this study, the following terms were defined:

Accelerometers -An accelerometer is an activity monitor that detects accelerations pdolouce
normal body movement.

Body Mass Index (BMI}- BMI is a measure of weight relative to height. It is calculated by
dividing weight in kilograms by the square of height in meters.

Moderate Intensity Physical Activity (MPA) Moderate intensity activity refers to activity
corresponding to a MET valae4, but < 7 (Troiano et al., 2008). Moderate intensity activity
increases the heart rate and breathing rate.

Motor Off-Task Behavior -Motor off-task behavior is any gross motor response that breaks the
classroom rules and/or interrupts the learning situation. Gross motor behavidrsindg

getting or being out of one’s seat, turning around at le&sr@ning, walking around the room,



and/or waving arms. Also noted as inappropriate gross motor behaviors are bejeneoadly
labeled as aggressive, such as hitting, kicking, pushing, pinching, slapping, strikimgr anot
person with objects, grabbing another’s property, and throwing objects. Some motaoiseha
may be inappropriate in certain classroom environments, while deemed appriopoider
classroom situations.

Noise Off-Task Behavior Noise off-task behavior includes both verbal noise and object noise.
Verbal off-task noise is any oral response that breaks the class rules at@ifapits the learning
environment. This may include inappropriate talking, yelling, blurting out, wigsthumming,
screaming, singing, and laughing. If a child responds to a teacher’s gaastiostruction, then
the student is on-task. Further examples of verbal off-task behavior includedbbut an
answer instead of raising one’s hand (if this breaks class rules) and talkingigibor instead
of working on assigned tasks. Object off-task noise is any audible noiségefolin any
behavior on the part of the child that may cause other children to be off-task. This includes
behaviors such as slamming books, kicking furniture, or tapping a desk.

Obesity— Obesity is the excess of adipose tissue that results from an imbalanceygfietadie
and energy expenditure (i.e., energy intake exceeds energy expendituckerCald
adolescents are considered obese with a body mass index at or aboVeyte8stile based on
the Centers for Disease Control and Prevention age- and gender-specitit graits (Ogden et
al., 2006).

On-Task Behavior -On-task behavior includes verbal and motor behavior that follows the class
rules and is appropriate to the learning situation. On-task behavior is defthaéference to
both the rules of the classroom and the assigned academic activity givertdgctier. If a

student is working on the appropriate academic activity and is obeying theftie



classroom, then the student’s behavior is recorded as being on-task. Exampleslof on-tas
behavior might include working quietly at one’s desk, engaging in group gahess
appropriate, responding to teacher questions, demonstrating activity to othersxpbeted to
do so, and engaging in conversation during class discussion.

Other or Passive Off-Task Behavior®ther or passive off-task behavior refers to times when
there is no student interaction or when the student is not participating when hesoe)ghected
to be involved. This category includes behaviors such as daydreaming and staripgaatd-sr
a student to be classified in this category, he or she must be engaged in nootposs werbal
activity. Although uncommon, there may be a time when doing nothing is approprate, f
example, when an assignment is completed and nothing has been assigned. Thysatategor
includes minor motor behaviors, such as thumb sucking, fingernail biting, fiddling with hair
finger twiddling, chewing on a pencil or other object, or playing with one’s peheihwhis is

not appropriate. These behaviors are only categorized as off-task whapgarent that a
student’s attention is not directed toward the student’s learning work. If, howeeestudent is
engaged in appropriate activities while he or she exhibits these small motaobgthhen his or
her behavior is on-task.

Overweight -Overweight is defined as excess body weight in relation to one’s height. @hildre
and adolescents are considered overweight with a body mass index at or abofe the 85
percentile, but less than the"Bercentile based on the Centers for Disease Control and
Prevention age- and gender-specific growth charts (Ogden et al., 2006).

Physical Activity -Physical activity is any bodily movement produced by skeletal muscles that
results in energy expenditure (Caspersen, Powell, & Christensen, 1985)aplatigr

accelerometers will be used to assess physical activity in this study.



Vigorous Intensity Physical Activity (VPAY Vigorous intensity activity refers to activity
corresponding to a MET value7 (Troiano et al., 2008). Vigorous intensity activity produces
large increases in heart rate and breathing rate.

Delimitations

The study included the following delimitations:

1. Participants were elementary school children in grade 3 from a publicl $cho
eastern North Carolina.

2. Participants were only able to participate in the study if the inforrmesent was
signed by a parent or guardian and returned before the beginning of the study.

3. On-task and off-task behavior was assessed using direct observationgrynaxy
observers and one secondary observer.

4. Direct observation took place between 8:15 — 9:00 a.m. Direct observation was
assessed for one week during baseline, one week during the intervention, and one week post-
intervention.

5. Physical activity was assessed using accelerometers for one weeklzhseline,
one week during the intervention, and one week post-intervention.

Limitations

The study was limited by the following:

1. Observers knew the expected outcomes and a risk of bias when coding on-task and
off-task behavior may have existed.

2. Students may have been distracted with the observer in the room.

3. It was difficult to see the students during all times of the observation period.



4. The observers did not have control over when academic instruction time began in the
classroom. The time between the end of the before school activity program ardttbe st
instruction was not consistent throughout the data collection period.

5. Participants may have been more physically active than normal becausestbey
wearing an accelerometer.

Significance of the Study

The national health objectives for 2010 include a reduction in sedentary behavior among
children and an increase in physical activity. It is recommended thditerhparticipate in at
least 60 minutes of physical activity each day. These activities shoully mmssist of
moderate-to-vigorous aerobic physical activity. Muscle-strengthemddone-strengthening
activities should also be incorporated into the 60 minutes of daily physical agtiafyHHS,
2008). Unfortunately, many children are not meeting these recommendations. AtmsSor
Healthy Kids (2003) reported that fewer than 25% of children get at least 3@mofythysical
activity per day and fewer than 25% of children engage in 20 minutes of vigorous physical
activity per day. Schools are a key setting to promote healthy lifesagehildren spend most
of their waking hours in this environment. However, opportunities for children to patédn
physical activity during school are decreasing as more time is lmogdd on academic
instruction. Although it may be thought of as hindering the learning environmeraaleses
have found evidence that physical activity can enhance classroom bebfawiett et al., 1998;
Mahar et al., 2006). To date, there are no studies that have examined the efteefiooé school
activity program on physical activity during school and on classroom behaviordifgpai
before-school activity program may increase daily physical actewviels of children and have a

positive effect on classroom behavior.



CHAPTER 2: REVIEW OF LITERATURE

The purpose of this chapter is to review the literature on the overall health asd @itne
children and the significance of physical activity in school. Therefore, thigerha divided into
the following sections: (a) health and fitness of children, (b) importance ofhbels
environment on physical activity, (c) cognitive functioning and classroom lmehawid (d)
summary.

Health and Fitness in Children
Obesity

Obesity is essentially the result of an imbalance between caloriasoedsi.e., food
and drinks) and calories expended (i.e., metabolism and physical activityhtWaig occurs
when the amount of calories consumed exceeds the calories used. The interacéopt®f g
behavioral, and environmental factors all contribute to obesity (U.S. Departniéealti and
Human Services [USDHHS], 2001).

Overweight in Children

The prevalence of obesity among children and adolescents has been increadimg ove
past few decades and remains a public health concern in the United StatesgiQdd@006).
The Centers for Disease Control and Prevention (CDC) developed age- andspeder
growth charts to define overweight and obesity by an individual’s body mass indéx (B
(Ogden, Flegal, Carroll, & Johnson, 2002). BMI is calculated by dividing weighkigr&ims by
the square of height in meters. Children are considered obese with a BMI at otreha$e
percentile. Additionally, children are considered overweight having a Bt above the 85
percentile but less than the™percentile. According to results from the National Health and

Nutrition Examination Survey (NHANES), the prevalence of obesity has triplekildren and



adolescents aged 6 to 19 years between 1980 and 2006 (Ogden et al., 2006). Specifically, the
prevalence increased from 5.0% to 12.4% for children aged 2 to 5 years, 6.5% to 17.0% for
children aged 6 to 11 years, and 5.0% to 17.6% for adolescents aged 12 to 19 years (Ogden,
Carroll, & Flegal, 2008). In 2004, the Institute of Medicine reported that appatedyr® million
children over the age of 6 were overweight (Koplan, Liverman, & Kraak, 2005).

These rising rates of obesity in children pose serious health concernsgétieene
effects related to adult obesity have been examined in many studies. Amaneakis
concerns include: hypertension, type 2 diabetes, coronary heart disease, anchserse ca
(Belay, Belamarich, & Racine, 2004; Must et al., 1999; Thompson, Edelsbert, Colditz&Bi
Oster, 1999). Although these health issues are not as well studied in the youngergpopulat
there is growing evidence that many of these implications are presemsi& ctildren. Obese
children are more likely to have risk factors associated with cardiovasitsgase, such as
hypertension, hypercholesterolemia, and Type Il diabetes, than their non-gintrwe
counterparts (Dietz, 1998; Freedman et al., 2007; Must et al., 1999; Schwimmez@a3l.,
Sorof et al., 2004). Psychosocial consequences such as low self-esteendjsoaihation,
depression, and anxiety have also shown to affect obese children (Dietz, 1998;d{@plan
2005; Williams, 2001).

Data from the Bogalusa Heart Study, a study of cardiovascular disgatectors in
early life, was used by Freedman et al. (1999) to examine the relationshgebetwerweight
and adverse risk factor levels. Odds ratOR)(were used and the following associations were
found between overweight in children (defined as BMIE" percentile in this study) and: total
cholesterol QR = 2.4), diastolic blood pressur®@R = 2.4), low-density lipoprotein cholesterol

(OR = 3.0), high-density lipoprotein cholester@R = 3.4), systolic blood pressur@R = 4.5),
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triglycerides OR = 7.1), and fasting insulirOR = 12.6) compared to children with a BMI <"85
percentile. Approximately 60% of overweight youth aged 5 to 10 years hadiditional risk
factor for cardiovascular disease and 25% of the overweight youth hadditional risk factors
(Freedman et al., 1999).

Research suggests the adverse health consequences (i.e., hypertension, sigihothole
types 2 diabetes) obese adults experience are becoming prevalent in overialeigdn. As
children are experiencing more health issues related to being overweight,dtie aeercome
this epidemic is becoming more pertinent.

Physical Activity in Children

Physical inactivity has been linked as a main contributor to the prevalence @y albesi
overweight (Brock et al., 2009; Trost et al, 2001; Weinsier et al., 1998). Physinatly is
associated with a graded, inverse relationship with BMI, abdominal and visteeald weight
gain (Haskell, Lee, Pate, Powell, Blair, Franklin, et al., 2007; Institute ofdihedi2007; Pate et
al., 1995; Strong et al., 2005).

Moore et al. (2003) confirmed a strong effect of physical activity on leng-thanges in
body fat during childhood. Data were obtained from The Framingham Childrentg, S 8
year longitudinal study on the determinants of diet and physical activity arehibeginning at
ages 3-5 years. Each year, height, weight, and skinfold measurementskeete @etermine
change in body fat. Physical activity was assessed using Caltelerameters twice a year over
3-5 consecutive days.

Each child was ranked and assigned to an activity tertile (low, mediunghyridased on
his or her 8 year average activity score. In congruence with other sthdiesstlts indicated an

overall decline in physical activity (Trost et al., 2002; Vincent & Pangf®02; Wilde et al.,
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2004). However, the most active children had much less body fat by the time of early
adolescence than those who were less active. Children in the highest aateggry had a
mean sum of skinfolds of 74.1 + 7.0 mm compared to children in the moderate and low
categories where mean sum of skinfolds were 94.5 + 6.0 mm and 95.1 + 6.8 mm, respectively.
The results of this study support the belief that physical activity Igl@ysa crucial role in
development of overweight for both boys and girls.

Trost et al. (2001) examined the physical activity patterns and determinanisiaiaph
activity in obese and non-obese middle school children. Obesity was defined ds-@8M
percentile based on the CDC growth charts. Physical activity wasedsesng accelerometers
and data were collected over a 7-day period. Activity counts per minute wer® usgdrmine
the amount of time spent in moderate (3-5.9 METSs) and vigoro&METS) physical activity.

Compared to their non-obese counterparts, obese children participated inamgjiific
less daily moderate physical activity (62.6 + 4.5 vs. 78.2 £ 3.2 min/day) and sigtyfiesst
daily vigorous activity (7.1 £ 1.3 vs. 13.5 = 0.9 min/day). Obese children also participate
fewer 5, 10, and 20 minute bouts of continuous moderate-to-vigorous physical actiigredm
to non-obese children.

Increases in physical activity are related to improvements in measurealthf (Strong
et al, 2005). Regular physical activity in adults reduces the risk of developompcpheart
disease, Type Il diabetes, hypertension, obesity, and psychological problgmar{xiety and
depression) (Pate et al, 1995). Inactive adults are 1.9 times more likielydiop coronary heart
disease than physically active adults, independent of other risk factors I(Fidwetpson,
Caspersen, & Kendrick, 1987).There also appears to be a dose-response relatiomséip bet

activity and mortality, with mortality being greatest among low agtieivels and lowest among
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the more active (Paffenbarger, Hyde, Wing, & Hsieh, 1986). The benefits ©itahgctivity are
not limited to adults.

In relation to children, a review by Strong et al. (2005) showed strong evidetiee of
benefits of physical activity on cardiovascular health, adiposity in overwgogith, and
musculoskeletal health. Psychosocial benefits are also linked to pladigdly. Regular
physical activity can reduce mental stress, depression, and arStretyd et al., 2005; Viru &
Smirnova, 1995) while increasing energy levels, concentration, and mood (King,, Taylor
Haskell, & DeBusk, 1989). Physical activity has also been shown to reducsktioé engaging
in other risky health behaviors.

Pate, Heath, Dowda, and Trost (1996) used Youth Risk Behavior Survey (YRBS) dat
from a sample of 11,631 adolescents to examine the association between pltisicabnd
other health behaviors. Pate et al. concluded that low physical activily Vesxe associated
with negative health behaviors, such as cigarette smoking, marijuana use, lovwardrui
vegetable consumption, and greater television watching. Engaging in adequate aounts
physical activity may be effective in preventing negative healtteclaehaviors.

Physical activity recommendations for adults to achieve health relatefitbbage been
established for years. More recently, physical activity guidelinesfept® children have been
developed. It is recommended that children participate in at least 60 minutesioélpgisvity
daily. Most of the 60 minutes should be moderate-to-vigorous intensity aerobigyactivit
including at least 3 days of vigorous intensity activity. Children should also engagesdtem
strengthening and bone-strengthening activities at least 3 days pe(WgieHHS, 2008). The
activity patterns of children tend to be sporadic (Bailey et al., 1995). Theritere,

recommended amount of physical activity can be accumulated in short bouthibuit the day.
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These activities should consist of a variety of enjoyable activities thdeastopmentally
appropriate (Strong et al., 2005).

As it has been shown that children decrease activity levels as they agapibitant that
a physically active lifestyle be adopted at a young age (Trost et al.,\20@2nt & Pangrazi,
2002; Wilde et al., 2004). Research suggests that regular physical activity caal las as
preventative measure to chronic diseases and also help to enhance qualitysothiden,

Loftin, Suskind, Udall, & Blecker, 1999).
Tracking of Obesity and Physical Activity

The behavioral choices people make early in life can impact behaviors in thee futur
Physical activity is an important lifestyle behavior that tends to “triokn childhood and
adolescent years into adulthood (Andersen & Haraldsdottir, 1993; Malina, 1996; Raitaka
1994; Telama et al., 2005; van Mechelen & Kemper, 1995; Vanreusel et al., 1993) I\gimilar
overweight/obesity during childhood has been shown to continue into adulthood (Deshmukh-
Taskar et al., 2006; Herman et al., 2008; Serdula et al., 1993). Adopting an actiyie lgeat
young age may not only help decrease the prevalence of overweight/obesitgremc¢hiut also
reduce the risk of becoming overweight/obese as an adult.

A longitudinal study by Deshmukh-Taskar et al. (2006) used cross-sectionaisstove
evaluate the tracking of overweight status by collecting data in childhood @atd) ynd young
adulthood (19-35 years). For the purpose of this study, children were considered ovemitieight
a BMI > 85" percentile, whereas young adults were considered overweight with a BMI
25kg/nf.

Deshmukh-Tasker et al. (2006) used three different methods to assessthg tfc

overweight: (a) correlations between baseline and follow-up BMI, (b) peEsesof tracking in
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BMI quatrtiles, and (c) percent of people who remained in the same overweighgstaijps
from baseline to follow-up. Overall, there was a significant correlatien§6) between baseline
BMI and follow-up BMI.

Three BMI quartile cut-points were determined®25" percentile (quartile 1) 50"
percentile (quartile 2k 75" percentile (quartile 3), and >“7$)ercentile (quatrtile 4) to examine
the percent of individuals who remained in the same quartile during childhood and young
adulthood. BMI cut-points for the quartiles were calculated based on the data. Tim perce
participants who remained in quartile 1, 2, 3, and 4 were 53.8%, 34.8%, 32.2%, and 61.9%,
respectively. Also noted was a 15.2% shift from quartile 1 to quartile 3, 6.2% shift fratilequa
1 to quatrtile 4, 29% shift from quartile 2 to quartile 3, 24.2% shift from quartile 3 to quartile 4,
and a 15% shift from quartile 4 to quartiles 1 and 2 from childhood to young adulthood.

Participants were also categorized into different groups based on chavgeweight
status from childhood to adulthood: normal weight to normal weight (NW-NW), normahtveig
to overweight (NW-OW), overweight to normal weight (OW-NW), and overweight to
overweight (OW-OW). It was found that 62.5% of the participants remained in the same
overweight status categories from childhood to young adulthood. Specifically, 40% of the
participants who were normal weight in childhood were also normal weight in ydutigaod
and 22.5% of the participants who were overweight in childhood were also overweightgn youn
adulthood. Overall, the percentage of participants who were overweight ircfease?4.7% to
57.7% between the two time points. Contributing to the increase in overweight stathe was t
shift from normal weight in childhood to overweight in young adulthood (35.2%). However, the

reverse effect, shifting from overweight in childhood to normal weight in adulthoogemas
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low (2.3%). Based on these results there is evidence that overweight in chilciubsdrito
young adulthood.

Similar results were found by Herman et al. (2008), who tracked BMI c22ryaar span
from childhood to adulthood. Youth overweight and obesity were classified according to the
International Obesity Task Force age- and gender-specific BMI cutRdfaults showed a
moderate to strong tracking of BMI in females=(.42-.65) and moderate tracking in males (
.29-.53). From childhood to adulthood, 37% of males and 39% of females remained in the
highest BMI quintile, and 38% of males and 47% of females remained in the loweséguint
Overall, 83% of overweight or obese youth were also overweight or obese asvelderltesas
50% of normal weight youth were also normal weight adults. The chances of bg@min
overweight or obese adult were 6.2 times greater for overweight or obese yoyidred to
their normal weight counterparts.

These studies show a positive relationship between overweight and obesity during
childhood and overweight and obesity during adulthood. It is essential that heaidvyoloe
such as physical activity, which aid in preventing overweight and obesity, benomtegral
part of an individual’s lifestyle in the early years.

Although evidence is not as strong as the tracking of obesity, studies have ekpored
relationship between physical activity in childhood and physical activity inrexbdt(Telama et
al. 2005). A 21-year longitudinal study by Telama et al. (2005) examined how glhgcioity
in children and adolescents tracks into adulthood. Data was used from the CardioWiskufar
Young Finns Study which was collected in 1980 on youth aged 3, 6, 9, 12, 15, and 18 years.
Measurements of the participants were repeated in 1983, 1986, 1989, 1992, and 2001. At the

time of the last assessment, participants were 24, 27, 30, 33, 36, and 39 years of ageetTelam
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al. included all six age cohorts in the data analysis, but only included data fromh&hen t
participants were 9 years of age.

Physical activity was measured using a short questionnaire, which asgéfgsent
aspects of physical activity. The questionnaires from 1983-1992 focused on frequency a
intensity of activity, participation in sports, and school physical activitg. Juestionnaire
administered in 2001 varied slightly from the previous years. Its focus wa&srefated to adult
activity and did not include questions about sports and school physical activity. Ea€en aasw
coded from 1 to 3 corresponding to intensity and frequency of activity (1-inactiveydower
intensity; 2-moderate intensity or frequent activity; 3-frequent orrgig®activity). A physical
activity index (PAI) was then computed for participants based on the sumrafdtied
responses. Cronbach’s alpha was calculated as a measure of the interatdragynsliability.
Reliability coefficients among females varied from .44 to .69 and from .49 to .76 amagimal
1980. In 2001, reliability coefficients were higher and varied from .59 to .85 amonkp $eamal
from .74 to .85 among males.

Spearman’s rank order correlation was used to examine tracking of physiaal.ac
Coefficients of PAI were determined by gender and birth cohort for traakiexyals of 9
(1992-2001), 12 (1989-2001), 15 (1986-2001), 18 (1983-2001), and 21 (1980-2001) years. The
21-year tracking coefficients from youth to adulthood ranged from .33 to .44 in malesm@and fr
.14 to .26 in females. On average, males had higher correlations than femalels &drteac
tracking intervals.

Telama et al. (2005) used logistic regression analysis to analyzdebtteoéfcontinuous
physical activity, which was defined as remaining in the highest tertiteed?Al. Likewise,

continuous physical inactivity was defined as remaining in the lowest wrtihe PAI. Odds

17



ratios were computed comparing those who were continuously active to those who wer
continuously inactive in the same measurement. The outcome variable was thoseevino we
the highest tertile of the PAI as adults in 2001. The two youngest age cohorts (9 amdl th2) a
two oldest age cohorts (15 and 18) were grouped together. Separate analyseEsdected to
assess continuity over a 3 year period (1980-1983) and over a 6 year period (1980-1986). The
odds ratios increased for males and females as the years of continugg@acr@dds ratios
were also higher in the older cohort compared to the younger cohorts for theosaimeity
periods. Specifically, odds ratios for the younger cohort increased from 6.8 to 12 &lderamd
3.9 to 7.2 for females. Similarly, odds ratio for the older cohort increased from 11.8 to 19.2 for
males and 4.4 to 6.1 for females. Overall, males had higher probabilities of contingsigaph
activity from childhood to adulthood. For example, males in the older cohort that were
consistently active over 6 years were 19.2 times more likely to continue ahysliwity into
adulthood compared to inactive males of the same cohort. As for females, theré.Wageater
chance of being active in adulthood for those who were continuously active over 6 years
compared to their inactive counterparts. Telama et al. concluded that high lepeysiohl
activity at ages 9 to 18 significantly predicted a high level of adult phyesitizity.

These findings reiterate the importance of developing an active ldastghildhood.
Developing healthy behaviors (i.e., physical activity) early in life cgragchfuture behaviors.
With obesity rates increasing at such a dramatic rate, it is more imjpoota than ever to
decrease sedentary behaviors and increase physical activity feeklklren. Children must be

provided with opportunities that encourage a healthy, active lifestyle.
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Importance of the School Environment on Physical Activity

The Surgeon General issued a report emphasizing the need for public and pcioate s
to commit to promoting physical activity (McKenzie & Kahan, 2008; USDHHS, 1&6)ools
are a key setting to promote a healthy lifestyle and help reverse thataurhealthy lifestyles
observed in children. Schools provide a safe environment with access to facilitiegigomdest
needed to promote physical activity. For children whose physical activéislare restricted
due to factors such as unavailable resources and safety concerns (P&ll&gnith, 1998),
schools may be the most desirable place to engage in physical activity.

Although the need for physical activity in schools is becoming more evident, the
opportunities for participating in physical activity during school are @sang. Much of the
physical activity children engage in during school is attributed to pddyasttication classes and
recess. Due to budgetary constraints and the pressures to increaseactimeu{Shephard,
1996), physical education is being sacrificed. The percentage of students pertjcipdaily
physical education classes decreased significantly from 42% in 1991 to 28% in 2@3 (CD
2004).

A significant amount of the research related to physical activity in schaslbeen based
on the physical education setting (Stone, McKenzie, Welk, & Booth, 1998). The School Health
Policies and Programs Study (SHPPS) is a national survey designed tsealsekhealth
policies and programs. Lee, Burgeson, Fulton, and Spain (2007) published data from the 2006
survey and found few schools provided daily physical education, which was defined aalphysi
education everyday for 150 minutes per week in elementary schools and 225 minuteskper w
in middle and high schools. Results showed approximately 4% of all elementary s8kools

all middle schools, and 2% of all high schools provide daily physical education. Furthermore
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31% of all elementary schools, 16% of middle schools, and 5% of high schools did not require
any physical education.

For schools that offer physical education, it is not accurate to assume thatsstutlent
achieve recommended amounts of physical activity during class. Nader (26sjed
participants from the National Institute of Child Health and Human Developm#&DHD)

Study of Early Child Care and Youth Development to examine the frequency andyriéns
activity of 814 third-grade children in physical education. The System for Oigéfitness
Instruction Time (SOFIT) was used to obtain information on the activity levelsildfen and
lesson context during physical education class. This study modified theabfaim of SOFIT
by observing the activity of a single child rather than activity of altleéil in the class.
Prerecorded audiotapes were used that sounded every 10 seconds to cue theatiats whidan
to observe and when to record the child’s physical activity level and lesson c@itiotten’s
physical activity levels were recorded as follows: 1) lying down, 2hgijt3) standing, 4)
walking, and 5) very active. Additionally, lesson context was coded as managementdgaowle
fitness, skill practice, game play, or free play. Teachers also rdgbgéotal amount of minutes
children spent in PE class per week.

Data obtained from the SOFIT observations were used to describe childrdrtisnia
the PE class in each of the lesson contexts and in each level of physical. ddtigityata were
expressed as total minutes and as percentage of intervals observed. Time spddten
moderate-to-vigorous physical activity was calculated by summing ttkengyand very active
categories. Overall, children accrued 4.8 very active and 11.9 MVPA minutes psBE. |
These numbers are equivalent to 15% and 37% of lesson time, respectively. Thitse/ees

similar to other studies that examined the amount of time children spent in MVRW €|
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lessons (McKenzie et al., 2008). This falls short of the Healthy People 2010webieat 50%
of the physical education lesson should be spent in moderate-to-vigorous paugytsiia]
(USDHHS, 2000). It appears that children are not participating in sufficiemirasof physical
activity during schools hours. However, it is still important that children enigaajdeast 60
minutes of physical activity daily (USDHHS, 2008).

Due to the declining rates of physical activity during school, Dale, Corbin, ded Da
(2000) examined if children would compensate for restricted physical gctiving the school
day with increasing levels of physical activity after school. Theothesized that children
would engage in high levels of after-school activity when physical actirdtylimited during
the school day. Their hypothesis was based on a biological basis for regulasitglpdstivity
in children. Rowland (1998) theorized that biological mechanisms control phystiwélyaIn
particular, it was speculated that physical activity provides the ceminabus system with
sensory information needed for arousal (Dale et al., 2000).

Dale et al. (2000) collected data on 78 third and fourth grade students. Physidsl acti
was assessed using CSA accelerometers which were worn from 9:00 a.m.pan/:80 four
nonconsecutive school days. On two of these days the students participated in ptysabn
class and outdoor recess. On the other two days the students did not participate ah physic
education class and were restricted to indoor recess in the school library. &@uiing days of
data collection, children engaged in their normal after school activities.

Dependent sampledests were used to examine the average counts per minute obtained
during school and after school on the active days versus the restricted days.adkexpe
children accumulated significantly more counts per minute during school on activ8@ays (

165 counts per min) compared to restricted days (129 + 85 counts per min). However, it was
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shown that children do not compensate by increasing activity levels at home sdtentary
school day. Children actually spent more time being physically active effieolson active days
compared to restricted days. This study suggests that increasing pagsicty levels during
school may actually increase leisure-time physical activity, thasnigdhe students to a more
active lifestyle.

The Centers for Disease Control and Prevention (CDC) conducted the Youth Media
Campaign Longitudinal Survey, a nationally representative surveydesatge physical activity
levels of children aged 9-13 years. Approximately 4,500 children and their pasrats w
surveyed and it was found that 61.5% do not participate in organized physical activdg ofitsi
school and 22.6% do not participate in any leisure-time physical activity duringieohsours
(CDC, 2003). It appears that children are not getting the recommended amourysiadlph
activity during school, and many do not participate in sufficient amounts afi@olsé before
school physical activity program may increase physical activitydetalis helping children to
attain the recommended amounts of physical activity.

Studies suggest engaging in physical activity before school can incréagg levels of
the students (Cooper, Page, Foster, & Qahwaji, 2003; Sirard, Riner, Mclver &2Ba5;
Tudor-Locke, Ainsworth, Adair, & Popkin, 2003); however, these studies are limitedve acti
transport to school. Although these results appear to have a positive impact on phigittal a
other conditions (e.g., travel distance, safety concerns) may not make actspott feasible for
a large proportion of students. Cooper et al. objectively examined the physwigf patterns
of elementary school children based on the mode of transportation to school. Acaglerome
were worn for 7 days between 7:00 a.m. and 9:00 p.m. and a brief questionnaire wasdomplet

to determine the type of travel to and from school.
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Analyses showed children who actively commuted to school were significantdy mor
active (712.0 = 206.7 counts per min) than those who traveled by car (629.0 = 207.2 counts per
min) and recorded more moderate-to-vigorous physical activity (i.e., >TsMBowever,
physical activity was not significantly different between the two graumpthe weekend. The
data were further analyzed to examine physical activity levels dyewfe times of the day.

Those who actively commuted to school accumulated approximately 50% more @doerat
vigorous intensity physical activity (MVPA) than car riders between &:00 and 9:00 a.m.

There were no differences in MVPA between the groups during school hours (9:00 a.m.-3:00
p.m.). Conversely, children who actively commuted to school accumulated more minutes in
MVPA (82.8 + 27.4 min) compared to the car riders (69.7 £ 28.4 min) after school (3:00 p.m.-
9:00 p.m.). The overall results demonstrated that children who used an active mode of
transportation to and from school were more physically active than those who iwenretdr
school.

Although studies have found active commuting contributes to higher levels ofghysi
activity (Cooper et al., 2003; Sirard et al., 2005; Tudor-Locke et al., 2003), fewer students a
actively commuting to school now compared to past decades (CDC, 2008). Based on a national
survey conducted by the U.S. Department of Transportation, active transport asatngged
5-18 years declined from 42% in 1969 to 16% in 2001 (CDC, 2008). The reasons why there has
been a decline in active transportation are important to consider.

Several researchers have examined various correlates (e.g., famaly, aadi
environmental factors) of active commuting (Hume, Salmon, & Ball, 2007; Hume et &;, 200
Kerr et al., 2006; Timperio et al., 2006). Distance appears to be the strongetbpdictive

commuting (Davison, Werder, & Lawson, 2008; McMillan, 2007; Merom, Tudor-Locke,
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Gauman, & Rissel, 2006). McMillan found that children in the U.S. were thres timoee likely

to commute if they lived within 1 mile of the school compared to students who lived further
away from the school. Timperio et al. found negative associations between thalphysic
environment (i.e., no lights or crosswalks, busy roads) and active commuting to schoolgilthou
there is evidence that active transportation can be effective in incrgaysigal activity levels,
many barriers to active commuting are present.

Overcoming some of the barriers (i.e., physical environment) of active cngno
school may be difficult. The previous studies show that before school may be an opporune tim
for children to engage in activity and help reach the recommended amounts of gsityaph
activity. Providing a program to children before school will allow the students tgenga
physical activity without many of the barriers associated witiv@commuting.

Students spend most of their waking hours in the school environment, which makes it
essential that schools provide opportunities for participation in physicaltactivs unfortunate
that even as organizations and agencies, such as the CDC are recognizing theeptgetcal
activity in schools, it appears that the levels of activity in schools aracreasing. Studies have
shown that providing an environment conducive to physical activity can enhance bhysica
activity levels (Sallis, Bauman, & Pratt, 1998; Sallis, Conway, Prochaskéemie, Marshall,
Brown, et al., 2001). Thus, physical activity interventions in schools may help tocentne
overall health and wellness of the students.

Cognitive Performance and Classroom Behavior
The Brain — Use It or Lose It
Many people speak of the positive benefits physical activity has on the bodyerpwe

the effect physical activity has on the brain may be more intriguinglih@a physically active
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lifestyle can result in higher cognitive performance. In general, pddyesitivity can help to: (a)
optimize attention, alertness, and motivation, (b) prepare and encourage celtsttgbther
(the basis for organizing new information), and (c) fuel the development of neR=ksy,
2008).

The brain is a complex system, and many new developments have emerged linking the
relationship between physical activity and brain health (Cotman & Engéssar; 2002;
Dishman et al., 2006). Just as any bodily tissue needs enough blood supply to survive — so does
the brain. The energy required for brain function is enormous, accounting for about 20 glercent
the body'’s total energy usage (Raichle, 2006). Physical activity can halpdase the blood
flow to the brain. In particular, increases in blood volume have been detected in the
hippocampus, an area of the brain involved in memory processing and learning (Dbaking e
1998).

Physical activity also stimulates one of the brain’s most powerful growtbréa@&rain
Derived Neurotrophic Factor (BDNF), which assists in the development of haalihe.
BDNF, coined “Miracle-Gro” for the brain by one researcher, acts asilezéstlike protein that
keeps existing neurons young and healthy, while encouraging the formation aflisew c
(Cotman & Berchtold, 2002; Medina, 2008; Ratey, 2006).

Previously held scientific beliefs that the brain is hardwired and one carosaly |
neurons once fully developed in adolescence has been shown not to be the case. Neurons do
grow back, and physical activity is a contributing factor. This is impoasutiie brain functions
like muscles, growing with use, and shrinking with inactivity. As the researdredsrain and
physical activity has become more prevalent, studies have shown the @ffglcysical activity

on cognitive and academic performance in the school environment.
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Classroom Behavior

Although academic performance is not directly assessed in this study,
academic/classroom behavior, which is assessed in this study, is a congi@oatemic
performance. A review study by the CDC (2009) examined the relationship hethwscal
activity and academic performance, representing measures of acadéieiement (e.g.,
grades, test scores), academic behavior (e.g., on-task behavior, attgratahcegnitive skills
and attitudes (e.g., attention, concentration, mood). These measures wegeslasg@psical
education, recess, and classroom-based physical activity contexts.

The authors of the review concluded that physical activity can positively iropguettive
skills and academic behavior, which both contribute to improved academic perferrResmn
the 43 articles reviewed, 251 associations between physical activityasheh@c performance
were measured. Over half (50.5%) of these associations were positive, st of the
associations showed no relationship. Only 4 (1.5%) of these associations testedgaére.
This leads to the conclusion that physical activity does not appear to hinder @cadem
performance, but may actually enhance it. This review only identified attedies that focused
on the association between physical activity and classroom behavior.

Jarrett, Maxwell, Dickerson, Hoge, Davies, and Yetley (1998) examined dutsedf
recess breaks on classroom behavior of 43 fourth grade students from two diféesses. Prior
to the study, students participated in physical education class 3 days per week, bu¢nghget
in any school day physical activity on the other 2 days. Throughout the intervention each
classroom incorporated a 15-20 minute recess period during one of the days the students did not

attend physical education class.
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Classroom behavior was observed on the 2 days the students did not attend physical
education class. Classrooms were randomly assigned to have recess omese adys, which
varied each week. Therefore, the students were unaware of whether or not th&y heere
recess until just before it began. Data obtained from each recess day and saag¢emsest
to the recess day) were used for data analysis. Behaviors were codednask)Myhich
referred to being on-task; F (fidgety), which included excessive movemgpihdaswinging
arms or legs; and L (listless), which included not attending to the teachiaig,dtaving one’s
head on the desk.

Each student was observed for a 5 second interval and the behaviors were recorded.
Behaviors were not mutually exclusive; therefore, more than one behavior vealyden
recorded within the 5 second interval. To calculate a score for each individual, atvenul
percentage for each behavior was found by summing the number of times the behawedoccur
divided by the number of 5 second periods in which the child was observed during the six
observation periods.

All students from the two classes were observed in the same naturalatasstting
during science and mathematics; however, the time of day in which students weveabser
differed between the two classes. Although classes were taught smehggthematics by the
same teacher, researchers were not able to control the types of teexchiegrning that
occurred before recess, after recess, or after no recess. Class A hadatieshend science
from 9:30 — 11:15 a.m. On days when the children had recess, they took a break from 10:30-
10:50 a.m. On both recess and nonrecess days children were observed from 10:00-10:25 a.m. and
from 10:50-11:15 a.m. For each child in the class, separate scores wereaethfoulpterecess

and postrecess time periods on recess and nonrecess days for the various belesgdh&cl
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science and mathematics from 11:15 a.m.-12:00 noon and had a recess break from 11:20-11:40
a.m. Students were observed from 11:40 a.m.-12:00 noon on both recess and nonrecess days.
Separate scores were calculated on recess and nonrecess days for vatike$slgand listless.

Due to scheduling of classes, Class B was unable to be observed prior to recess.

Jarrett et al. (1998) compared Class A children’s prerecess behaviorssmaede
nonrecess days with a repeated-measures multivariate analysisaotegiiANOVA). No
differences were found between recess and nonrecess days. A repeaacsridANOVA was
also conducted to compare postrecess behaviors on recess and nonrecess dajremanchil
both classes and results showed that the effect of recess was highlgangnifi

Specifically, Jarrett et al. (1998) found that children worked more and wefed sty
when they had a recess break. Without recess, students were on task 85% of the fichgety
16% of the time. With recess, students were on task 90% of the time and fidgety 7% oéthe tim
There were no differences in listless behavior.

Students who benefited the most were compared to the other students. Jarrett et al. (1998)
defined “benefited the most’ on work or fidgetiness as being as least one stanotandl the
mean above the mean difference score on the variable. Mean differences of weidrbeha
between recess days and nonrecess days were 5% with a standard error of X&§@seThe
6.6% difference in on-task behavior would categorize the student as one who benefitestthe m
For fidgetiness behavior, there was a mean decrease of 9%, with a stanolaod 1.6%.
Consequently, children whose fidgetiness decreased at least 10.6% were edrteitiarve
benefited the most. Listless behavior was not included in this analysis bdwaesedre no

differences in this behavior between recess and nonrecess days. Based oitdhiasé@% of
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the children benefited the most from recess by becoming more on task or letys idge
combination of both.

These findings by Jarrett et al. (1998) showed that recess can have a pibsdivane
classroom behavior by increasing time-on-task and decreasingiigggetit appears that after
children had a break and engaged in some physical activity, they were ablegioticiaand
focus better.

Mahar et al. (2006) examined the effects of a classroom-based prdgjrargigzery on
physical activity and on-task behavi&nergizersare short 10-minute activities which allow
students an opportunity to participate in physical activity during instructran Participants
were recruited from three classrooms in each grade level (K-4).

Physical activity was assessed using pedometers to examine déeiarschool day
activity levels between students who participateBnergizersand students who did not
participate inEnergizers Two classes from each grade level served as the intervention group and
performedEnergizerson a daily basis, whereas the remaining class in each grade levdlagrve
the control group. Pedometers were worn by the intervention group for 5 days from tbe start
the school day until the end of the school day. Differences in physical acten¢ydetermined
based on number of steps taken befordethergizersactivity began, after thEnergizersactivity
was completed, and at the end of the school day for the intervention group. The control group
recorded number of steps at the end of the school day. Independenttgesipsvere
performed to determine whether average school day activity levedsedifbetween the
intervention group and the control group. Effect size was determined using Cohemn’ #ddiar
et al. (2006) found a statistically significant difference betweerageetaily in-school steps of

the control group (4,805 £ 1,543) compared to the intervention group (5,587 £+ 1,633). The size
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of the mean difference was moderd&& € 0.49). During th&nergizersactivities, students in
kindergarten, first, second, third, and fourth grade classes accumulated @ge av&@0 + 152,
483 £ 268, 523 + 337, 438 + 137, and 595 + 356 steps, respectively.

On-task behavior was assessed in this study using direct observation. Twolyandom
selected third grade classes and two randomly selected fourth grads wlassebserved over a
12-week period. A multiple-baseline across-classrooms design was used, inwehataisses
had 4 weeks of baseline data collection before beginningrnbrgizersactivities; and two
classes had 8 weeks of baseline data collection before beginning the intexviéath student
was observed 1 day each week for 30 minutes prior tBrikegizersactivity and 30 minutes
following theEnergizersactivity. During baseline, students were observed at the same times;
however Energizersactivities were not performed. The observers took a break during the time
period theEnergizersvould have been performed during the intervention period.

Observations of on-task behavior were conducted on 6 students per day during academic
instruction. Observers listened to an audio recording indicating when to observediid sec
interval) the student and when to record the behavior (5 second interval). Beharmded
as on-task, motor off-task, noise off-task, or passive/other off-task. When anaheidata,
behaviors were referred to as either on-task or off-task. On-task refetvetaviors that
followed the classroom rules and were appropriate in the school environment kQiétaviors
were any behavior that was not on-task. After observing a student for 1 minute, bs®ated
to the next student. This rotation was repeated 5 times, allowing the observeosd®@ec
observations per student.

Mean percentages of on-task behavior were found by dividing the number of on-task

observation recordings by the total number of recorded behaviors. These pexem@sgfound
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for prebreak and postbreak during the baseline period, artehergizersand postnergizers
during the intervention period. Mahar et al. (2006) conducted a two-way ANOMA (ti
[preobservation vs. postobservation] x period [baseline vs. intervention]) to determine the
differences in on-task behavior. A significant interaction between time aiud peas found.
Fisher's LSD tests were performed to compare on-task behavior be@ygepl{reak
observation during baseline period vs. greergizersobservation during intervention period, (b)
prebreak observation vs. postbreak observation during baseline period, anddjoggieers
observation vs. po$Energizersobservation during intervention period. There was no statistically
significant difference in on-task behavior between prebreak during baseiioe (4.3 +
16.3%) and pré=nergizersduring intervention period (70.9 + 15.2%). There was also no
statistically significant difference between prebreak and postbreakvabeas during baseline
(71.3 £ 16.3% and 68.2 + 14.5%, respectively). However, there was a statisticallgargnifi
difference in on-task behavior between firgergizery70.9 + 15.2%) and po&inergizery79.2
+ 11.4%). These results showed a moderate incré&&se 0.60) in mean on-task behavior
between the pr&nergizersand posEnergizersobservations. Overall, these results concluded
that participating in physical activity during academic instruction can agpasitive effect on
on-task behavior.

Jarrett et al. (1998) and Mahar et al. (2006) showed similar results that phygtiaty
has a positive effect on classroom behavior, a component of academic performasee. Th
conclusions are extremely important in providing support that physiceaitactoes not have a

negative effect on academic performance, but may actually enhance it.
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Summary

The prevalence of obesity among children is on the rise. Health issuesyeegtehsion,
high cholesterol, type 2 diabetes) previously observed in adults are becoming exatenrin
children. Physical inactivity has been cited as a major contributor to thdgmesaf obesity.

Not only does physical activity have a positive effect on obesity, but it is alsd liakether
health-related and psychological benefits, such as increased memaognaedtration.

Behaviors adopted at a young age can impact behaviors in the future. Theredore, it i
important for children to adopt physically active lifestyles. The moshtqateysical activity
guidelines state children should engage in at least 60 minutes of physicgt eath day
(USDHHS, 2008).

Children spend the majority of the day in school, placing an important role on schools to
provide opportunities for children to be physically active. Unfortunately, these oppieguni
have been decreasing as more emphasis has been placed on academic coursesiarktiDe
during the school day to physical education rather than academics may not haa@eniac
performance and may actually increase it (Van der Mars, 2006).

Studies related to active transport to school have shown that before school may be an
opportune time for children to engage in physical activity (Cooper et al., 2003} &tiralr,

2005). Schools have access to equipment and facilities to promote physical adietigfore,
providing a before-school activity program may help to increase the olesgdth and wellness

of the students.
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CHAPTER 3: METHODS
Participants

Participants were recruited from one public elementary school (grade 8iiffevent
classrooms) in eastern North Carolina. Approval was given from the local stiick and
principal of the school. The grade 3 teachers were recruited by the principal deie hogh
level of interest in the study. Informed consent forms were completed byrdmgsguardians
and assent forms were completed by the students prior to participationl &f @astudents (20
females and 15 males) returned informed consent forms and participdtedstady. Of these
students, 89% were of minority status. Each classroom had 7-10 students partidipatgudy.
This study was approved by the Institutional Review Board of East Carolinarsity and the
local school district.

Intervention

Before School Activity Program

TheFirst-Class Activity ProgranfFirst-Clas9g was implemented utilizing the
HOPSports Training System to determine its impact on school day physicdl detiels and
on-task behavior. An A-B-A design was used to assess these differencéiseBadees of
physical activity and on-task behavior were assessed (two classesgb@rduring the 2 weeks
prior to the start oFirst-Class Each week, participants from two grade 3 classes (i.e., 7-10
students per class) wore accelerometers during the school day (8:00 a.m..m2:.@dg had
on-task behavior observed during the first 30-45 minutes of academic instruction. All
participants in the same class were assessed during the same wedkaZdliee values were
established, HOPSports was set up in the multi-purpose room 30-mintues prior td thfe star

each school day (7:30 — 8:00 a.m.) for the following 8 weeks. Attendance was documented and



students were able to participate anywhere from 5 to 30 minutes each day. fi2uticipation

in the program, participants had physical activity and on-task behaviosed$esone week
using similar procedures as the baseline assessments. In additiomitg wWeaaccelerometer
during regular school hours, children also wore it duFimgt-Class This allowed for evaluation
of physical activity levels during the program, as well as during th@c$clay. Physical activity
and on-task behavior were assessed again for one week following thentiterveigure 1
illustrates the timeline of the assessments. Height and weight wermalsured and body mass
index (BMI) was calculated during baseline data collection and during the olemking the

end of the program.

Aug 25- | Aug 31 - Sep Sep Sept Sept28- | Oct Oct Oct Oct Nov Nov Nov Nov30- | Dec
28 Sep 4 7-11 14-18 | 21-25 Oct 2 59 12-16 | 19-23 | 26-30 | 2-6 9-13 16-20 | Dec 4 7-11

First-Class Activity Program

Consent Baseline Data Intervention Post-
Forms Collection Data intervention
Collection Data

Collection

Class | Class Class | Class Class | Class

1 3 1 3 1 3

Class | Class Class | Class Class | Class

2 4 2 4 2 4

Figure 1. Timeline of physical activity and on-tdmhavior assessments.

HOPSports Training System

HOPSports is an interactive multi-media physical activity trainysgesn that utilizes
DVR technology to engage large numbers of students in physical activ@yotus of this
system is to create a fun and entertaining environment while improving physiwity levels
and the overall health and wellness of youth. HOPSports provides a vast array of lessons
appropriate for elementary, middle, and high school aged students. Theseeacinsist of

sport-specific skills, dance, and circuit training among others, and provide studéarttsew
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opportunity to develop and enhance different motor skills. Equipment is provided by HOPSports
to aid in many of the lessons. An unpublished study examined the effectiveness of HOPSport
and found students to be significantly more active during physical educatioowrldags when
HOPSports was used compared to a traditional physical education clasf(®Blests, 2007).
Based on accelerometer data, students who participated in HOPSports engaugel atayio-
vigorous physical activity (MVPA) 59% of the class time, whereas in toadit physical
education students engaged in MVPA 38% of class time (West & Shores, 2007).
Measurement Procedures

Anthropometric Measurements

Height and weight were assessed during baseline data collection angitteriast week
of the program. Height was measured with a stadiometer (Seca model 2ilePstadiometer,
Chiba City, Japan) and weight was measured with a portable scale (Headteionddel
349KLX Medical Scale, Bridgeview, IL). BMI was determined by dividweight in kilograms
by height in meters squared.
Physical Activity Assessment

Physical activity was assessed using ActiGraph accelerasr{atedel GT1M, ActiGraph
LLC, Pensacola, FL) to examine the level of physical activity during schdebobday physical
activity levels were compared between baseline, during participatkirsinRClass and post-
intervention. School day physical activity refers to activity accutedlduring the time period of
8:00 a.m. to 2:00 p.m. Physical activity levels dufingt-Classwere also determined. Previous
research has shown ActiGraph accelerometers to be a valid measure dl@uoysiity in
children (Trost et al., 1998). Each student wore an accelerometer for 5 coressechiiol days

beforeFirst-Classbegan to collect baseline values, for 5 consecutive school days during
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participation inFirst-Class and for 5 consecutive school days afest-Classended.
Accelerometers were placed on the student upon arrival at school (or upon afivst-@lass
during the intervention period) and removed at the end of the school day. Proper placement of
the accelerometer was on the right hip in line with the midline of the thighhadtéc an elastic

belt. Each student was given the same accelerometer during all asgss3ime time the

monitor was put on and taken off was recorded.

On-task Behavior Assessment

Direct observation was used to determine if on-task behavior differeddyebaseline,
during participation in th&irst-Classintervention, and post-intervention. This observation
method was similar to that used by Mahar et al. (2006). Two primary observers and one
secondary observer were trained to observe on-task and off-task behaviory Bhs®awvers
were each responsible for the assessment of two classes. The olzs=essed the same classes
during all three measurement periods. The secondary observer functionedetialtiiity
observer and participated in 40% of the observations.

The observations took place during the first 30-45 minutes of academic iostrizch
grade 3 class (i.e., 7-10 students) was assessed for one week during basetwlkediida, one
week during participation iRirst-Class and one week post-intervention. The observer randomly
chose the order of the students to be observed and the teacher and students \mezeotinaw
which students were being observed.

Observers listened to a prerecorded audio file which indicated when to observe the
student and when to record the behavior. Observations occurred during a 5 secord interva
followed by a 5 second interval to record the behavior as being on-task or off-taskmEhe sa

student was observed over a 1-minute period (a total of 6 observations) before the observe
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rotated to the next participant. Once each student was observed, the rotaatedrapgél each
student was observed for a total of 3 minutes (18 observations).
Accelerometer Data Processing

Accelerometer data were downloaded at the end of each data collection mgekels
Actisoft Lifestyle Monitoring System Version 3.3.0. Due to the sporadic pHysitaity
patterns in which children engage, an epoch of 5 seconds was used. This allowed the
accelerometer to capture various intensities of physical activity avorgately. Accelerometer
counts per minute were used in the following age-specific equation to detéiBingalue:
METs = 2.757 + (0.0015 * countsin ) — (0.08957 * age [years]) — (0.000038 * coumis ™ *
age [years]) (Freedson et al., 1997). Pre-determined cut-points were uatsjtmize different
intensity levels.

Outcome Measures

Physical Activity

Accelerometer cut-points were used to determine the amount of time spent inrgedenta
light, moderate, and vigorous intensity activity throughout the school day and Bust§lass
Sedentary time referred to minutes in which activity counts were less thaodti8 per
minute. Light intensity activity was described as minutes with agtbatints of 100 counts per
minute or greater but less than the age-specific cut-points for moderatingetivity.
Moderate and vigorous intensity activity corresponded to MET valueglpbut < 7 and 7,
respectively (Troiano et al., 2008). Moderate-to-vigorous intensity physstaity was
calculated by summing minutes of moderate and vigorous intensity actiidyamount of time

spent in each intensity level was expressed in minutes per day.
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Classroom Behavior

Behavior was recorded as either on-task, motor off-task, noise off-task, ooother
passive off-task behavior. Whole interval recording was used to code on-task beHleatits, &
student must be on-task during the entire interval for this behavior to be recordedsis on-t
Partial interval recording was used to code off-task behavior. If off-task loelveas observed
at any point during the interval, it was recorded as off-task. These categban-task and off-
task behavior are mutually exclusive. The number of observations recordedHarategory
were divided by the total number of observations and multiplied by 100 to determineciat per
of time each behavior was observed.

Reliability was calculated by comparing data interval by interval of bothreence and
nonoccurrence of on-task behavior. The number of observations recorded the same (either both
on-task or both off-task) by both the primary and secondary observers were divideddiglth
number of observations and multiplied by 100 to get a percent of agreement.

On-task Behavior.On-task behavior includes verbal and motor behavior that follows the
class rules and is appropriate to the learning situation. On-task behavionési deth reference
to both the rules of the classroom and the assigned academic activity giventéacher. If a
student is working on the appropriate academic activity and is obeying thefrthes
classroom, then the student’s behavior is recorded as being on-task. Exampleslof on-tas
behavior might include working quietly at one’s desk, engaging in group gahess
appropriate, responding to teacher questions, demonstrating activity to otherexpbeted to
do so, and engaging in conversation during class discussion.

Motor Off-Task Behavior. Motor off-task behavior is any gross motor response that

breaks the classroom rules and/or interrupts the learning situation. Gross rhatootsemay
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include getting or being out of one’s seat, turning around at legstu®Ming, walking around

the room, and/or waving arms. Also noted as inappropriate gross motor behabienarers
generally labeled as aggressive, such as hitting, kicking, pushing, pinchingnglagpking
another person with objects, grabbing another’s property, and throwing objects. Some motor
behaviors may be inappropriate in certain classroom environments, while deemugaiatgin
other classroom situations.

Noise Off-Task Behavior.Noise off-task behavior includes both verbal noise and object
noise. Verbal noise is any oral response that breaks the class rules andigitsntiee learning
environment. This may include inappropriate talking, yelling, blurting out, wigsthumming,
screaming, singing, and laughing. If a child responds to a teacher’s gaastiostruction, then
the student is on-task. Further examples of verbal off-task behavior includedbburt an
answer instead of raising one’s hand (if this breaks class rules) and talkimgighbor instead
of working on assigned tasks. Object noise is any audible noise resultingnfydmeleavior on
the part of the child that may cause other children to be off-task. This includesdys such as
slamming books, kicking furniture, or tapping a desk.

Other or Passive Off-Task BehaviorOther or passive off-task behavior refers to times
when there is no student interaction or when the student is not participating wireshleds
expected to be involved. This category includes behaviors such as daydreamingramdhstar
space. For a student to be classified in this category, he or she must be emgaggdss motor
or verbal activity. Although uncommon, there may be a time when doing nothing is appropria
for example, when an assignment is completed and nothing has been assigned. Thysatategor
includes minor motor behaviors, such as thumb sucking, fingernail biting, fiddling with hair,
finger twiddling, chewing on a pencil or other object, or playing with one’s pemheih this is
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not appropriate. These behaviors are only categorized as off-task wheupiiierd that a
student’s attention is not directed toward the student’s learning work. If, howeeestudent is
engaged in appropriate activities while he or she exhibits these small motaobgthhen his or
her behavior is on-task.
Data Analysis

SPSS 17.0 was used for data analysis. Total minutes and percent of time spent in
sedentary, light, moderate, vigorous, and moderate-to-vigorous intensityyashinrtg First-
Classand throughout the school day were calculated. Mean percentages of on-task behavior
during baseline, intervention, and post-intervention data collection were alsoteglcula
Repeated measures analyses of variance (ANOVA) were conducted to eddfereaces in
physical activity and on-task behavior between the baseline period, getraini inFirst-Class
and post-intervention. Effect sizds were calculated using Cohen’s delta to estimate the size
of the mean differences (Cohen, 1998). Paiedts were used to examine the differences in
physical activity and on-task behavior between days students attéinste@lassand days

students did not atterférst-Class.
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CHAPTER 4: RESULTS

A total of 35 students returned informed consent forms. However, 8 of these students did
not attend thé&irst-Class Activity Progranduring the data collection period. Therefore, results
are based on students< 27) who attendeHirst-Classon at least one day during the
intervention data collection period. On average, students attended the program 3.1 + led days p
week and spent 18.3 £ 5.3 minutesast-Classeach day. The mean age of the participants was
8.2 £ 0.5 years. Height and weight of the students were measured during baseling {184.9
cm; 35.2 £ 9.9 kg) and post-intervention (136.1 £ 7.4 cm; 35.8 £ 10.2 kg). No significant
difference p > .05) in BMI was found between baseline (19.2 + 4.0 Kgand post-intervention
(19.1 + 4.0 kg/m).

Intervention

Table 1 contains descriptive data for physical activity levels diinsgClass Time
spent in sedentary behavior (Sed), and in light (LPA), moderate (MPA), vigorous, (3irh)
moderate-to-vigorous intensity physical activity (MVPA) waschlted for each day during the
data collection period. Additionally, a weighted average was calcdlateach intensity level.
Students spent an average of 46.4% of the total tirAesatClassin moderate-to-vigorous
physical activity.

School Day Physical Activity

The mean values for physical activity during the school day at each time pegipd (i
baseline, intervention, post-intervention) are displayed in Table 2. Table 2 psed@ukday
physical activity (excluding activity engaged in durkigst-Clas9 during the intervention
period in two categories: one which provides data for all of the days dheardata collection

period, and one which provides data for only the days the students attended the intervention. A



repeated measures ANOVA was conducted between baseline, intervention t@tadesddt and
post-intervention for each intensity level. These analyses showed no signiffteneindies at
any of the intensity levels. Significance levels ranged from 0.5 to 1.0. Thezealgerno
significant differences when comparing baseline, intervention (all days)post-intervention.
Of the 27 students who attendéidst-Classon at least one day, 18 of them did not attend
the program on all 5 days during the data collection period. Therefore, ptestd were
performed to compare school day physical activity levels for the dagsutients attended the
program versus the days the students did not attend the program. These dataraeglpres
Table 3. There were no statistically significant differenpes 05) in time spent at any intensity
of activity during the school day (not including time sperkigdt-Clasg on the days the
students attended the intervention compared to the days the students did not attend the

intervention.
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Table 1

Amount and Percent of Time Students Spent at Various Intensigld duringFirst -Class

Variable (l\/ll3 in1[>) (|v[|) iyszD) (|v[|) iyssD) (|v[|) iys%) (l\/ll3 iys%) szﬁzge:
= = = = = (M + SD)
Sed time (min) 44+16 31+18 38+12 3516 31+16 34+16
% total time in Sed 205+ 6.8 16.6+7.6 18.5+6.2 17.4+7.1 154+ 6.6 17.3+6.9
LPA (min) 8.4+25 6.7+3.1 7.9+37 7.7+3.0 72422 75+2.9
% total time in LPA 38.0 +4.7 35.7+9.7 357+127  36.8+86 36.1+6.7 36.3+8.5
MPA (min) 6.5+ 17 52+1.9 53+2.1 5.5+ 2.0 50+ 1.4 54+1.8
% total time in MPA 30.0 + 4.8 29.2+8.3 23.9+5.1 26.2+5.1 25.6 + 6.0 26.8 + 6.0
VPA (min) 26+1.2 33+1.9 4.8 +3.0 3.9+2.0 4.4+13 3.9+18
% total time in VPA 115+4.2 18.5+8.9 218+113  19.6+9.8 23.0+7.1 19.6 + 8.4
MVPA (min) 9.1%2.7 8.4+3.1 10.1+45 9.4+3.1 95+17 9.3+2.9
% total time in MVPA 415+6.5 47.7+131  458+136  458+103  48.6+7.4 46.4 +10.1
N 10 17 12 16 21

Note: Sed = sedentary behavior; LPA = light intensity physical actiMiy A = moderate intensity physical activity; VPA = vigorous inigns
physical activity; MVPA = moderate-to-vigorous intensity physalivity. The Weighted Average was weighted by the number of partisipant

that attended the program each day.
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Table 2
Amount and Percent of Time Studems=(27) Spent at Various Intensity Levels during the School Day

. Baseline Intervention Intervention Eost- .

Variable (Mean + SD) (all days) (days attended) intervention

(Mean = SD) (Mean = SD) (Mean = SD)

Sed time (min) 252.8+18.9 251.9+19.7 253.0+19.6 253.2+22.5
% total time in Sed 70.2+5.2 70.0£55 70.3+£54 70.3+£6.3

LPA (min) 73.3+£125 75.1+14.0 73.8+14.2 745 +15.5
% total time in LPA 20.3+3.5 20.8+3.9 20.5+4.0 20.7+4.3
MPA (min) 252+6.4 249 +57 24.8+5.9 240+6.4
% total time in MPA 70x18 6.9+1.6 6.9+16 6.7+1.6
VPA (min) 8.7+3.7 8.0+3.8 8.4+38 8.4+37
% total time in VPA 24+10 22+1.0 2311 2310
MVPA (min) 33.9+9.2 33.0+8.6 33.2+85 324196
% total time in MVPA 94+26 92+24 92+24 9.0£27

Note:Sed = sedentary behavior; LPA = light intensity physical agfiMtPA = moderate intensity
physical activity; VPA = vigorous intensity physical activit§yYPA = moderate-to-vigorous intensity
physical activity; all days refers to the entire week of datectbn during the intervention period; days
attended refers to days the students weFarst-Classand participated ir 5 minutes of at least
moderate intensity activity.
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Table 3

Time during School Day (Excluding Time Spenfast-Clas9g Students Spent at Various Intensity
Levels f= 18) on Days Students AttendEiist-ClassCompared to Days Students Did Not Attdfirbst-
Class

. Days Attended Days Did Not
Variable (Mean + SD) Attend p-value ES
B (Mean = SD)
Sed time (min) 252.0+18.7 251.9+18.9 .98 0.01
% total time in Sed 70.0+5.2 70.0+5.3
LPA (min) 74.2 £14.7 76.6 £14.1 .40 0.16
% total time in LPA 20.6 +4.1 21.3+3.9
MPA (min) 25.2+5.3 24.3+5.8 .61 0.16
% total time in MPA 70+x15 6.7+1.6
VPA (min) 8.6 +3.9 7.3+37 .25 0.33
% total time in VPA 24+ 1.1 20+£1.0
MVPA (min) 33.8+7.7 31.6+8.4 41 0.27
% total time in MVPA 94+21 8.8+23

Note: Sed = sedentary behavior; LPA = light intensity physical actiMiyA = moderate intensity
physical activity; VPA = vigorous intensity physical activit§yYPA = moderate-to-vigorous intensity
physical activity; Days Attended refers to days the students att&imdt Classand engaged in 5
minutes of moderate-to-vigorous intensity physical activity; D2igsNot Attend refers to days students
did not attendrirst Classor participated in < 5 minutes of moderate-to-vigorous intensity physical
activity duringFirst Class

On-task Behavior
On-task behavior was assessed by two primary observers and a secondaey,obise
was present during 40% of the observations. The observations of the primary andrgeconda
observers on the same students were used to calculate percentage of agiéenpententage
of overall agreement for on-task and off-task behavior was 89.1% (range = 81.7 to 96.3).
Table 4 contains descriptive data for the mean percentages of on-task behavior of

students during baseline, intervention, and post-intervention periods. Mean percehtages
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task behavior during the intervention period are displayed for the entire interveriion da
collection period; as well as only for the days the students att&mdedClass On-task behavior
of students improved by approximately 13% during the intervention period (74.6%) cdrtgpare
baseline values (61.4%). Furthermore, on days students particip&iesti€lass on-task
behavior increased by almost 18% in relation to baseline data. The mean peroéntatask
behavior during the post-intervention data collection period (64.3%) was within 3%etihbas
values (61.4%). A repeated measures ANOVA was condutechE 12.4,p < .01] to examine
the differences in mean percentages of on-task behavior during baselinentider(agays
attended) and post-intervention. Furthermore, post-hoc tests using Fisher’s t&Spewermed

to evaluate the three comparisons of on-task behavior (baseline vs. interventigantidervs.
post-intervention; and baseline vs. post-intervention). Significant differencedaund

between the baseline vs. intervention comparipen.Q1) and the intervention vs. post-
intervention comparisorp(< .01). For both of these comparisons, the mean differences were
large ES=1.17 and 0.95, respectively). There was no significant difference between baseline
vs. post-interventionp(= .43) and the mean difference was snta8<£ 0.18).

Table 4
Mean Percentages of On-task Behavior of Studerts2/) during Baseline, Intervention, and Post-
intervention Data Collection.

Intervention
Baseline (total Intervention Post-
Variable (Mean + SD) intervention (days attended) intervention
a period) (Mean + SD) (Mean = SD)
(Mean £ SD)
On-task Behavior 61.4 +15.8 74.6 £12.9 79.3+14.7 64.3 +16.7

Note: Intervention(total intervention period) refers to the entire week of data cfedhtervention
(days attended) refers to days the students attdridg#eClassand engaged in 5 minutes of moderate-
to-vigorous intensity physical activity.
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A pairedt-test was conducted to determine mean differences for the percentages of on-
task behavior of students € 18) on days students attend@st-Classcompared to days they
did not attendrirst-Class These data are displayed in Table 5. On-task behavior was 11%
higher on the days the students atterfeiest-Classcompared to the days the students did not
attendFirst-Class This comparison failed to reach statistical significant.07), which may
have been due to the small sample size used in the analysis. However, the efeet,siz
Cohen’s delta) was moderate to larg&€ 0.65).

Table 5
Percentages of On-task Behavior of Studemts 18) on the Days They Attend&dst-ClassCompared
to the Days They Did Not Atterféirst-Class

Days Days

Variable Attended Did Not Attend  p-value ES
(Mean = SD) (Mean = SD)

% On-task Behavior 79.4 +16.3 68.4 +17.7 .07 0.65

Note: Days Attended refers to days the students atteRulsdClassand participated ir 5 minutes of
moderate-to-vigorous intensity physical activity; Days Did NoeAdt refers to days the students were
not present atirst-Classor participated in < 5 minutes of moderate-to-vigorous intensity actiuiting
the program.
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CHAPTER 5: DISCUSSION
A review of literature revealed that few studies have examined theseffeghysical
activity on classroom behavior in elementary school children. Furthermore, nc stede
found that examined the effects of a before school physical activity pragratassroom
behavior. Therefore, the purpose of the present study was to evaluate the effeetoré
school physical activity program on elementary school-aged children’s physicaty levels
during the school day and on on-task behavior during academic instruction time.
Physical Activity
In the present study, physical activity levels of elementary school-agdcechn grade
3 were measured during tRest-Classprogram (7:30 — 8:00 a.majd also throughout the
school day (8:00 a.m. — 2:00 p.m.). Because students arriedtaClassat different times,
results were presented as percent of total time spent at diffietemsity levels based on
accelerometer data. Percent of total time spent in moderate-to-vigorousaphgsvity
(MVPA) duringFirst-Classranged from 41.5% to 48.6%, with a weighted average of 46.4%.
This percentage appears to be greater than time spent in MVPA during phgsication class,
although we recognize that the goals of a before school program differ frésrofagphysical
education class. Recommendations set forth by Healthy People 2010 state chiddriel
engage in MVPA at least 50% of class time (USDHHS, 2002). Results from prewidigs st
showed that children spend an average of 10 to 40% of physical education clasSMiiA
(Burgeson, Wechsler, Brener, Young, & Spain, 2001; Simons-Morton, Taylor, Snider, & Huan
1993). Not only does it appear children are not engaging in adequate amounts of MVYgA dur
physical education class, but also an alarming number of schools do not provide dadglphy

education class. Lee et al. (2007) published data from the School Health PaliclkR®grams



Study (SHPPS), a national survey designed to assess school health policies ramasp
found only approximately 4% of all elementary schools, 8% of all middle schools, and&2% of
high schools provide daily physical education. Daily physical education wiasdidbased on
the recommendations from the National Association for Sport and Physical iBdbH#SPE),
as physical education everyday for 150 minutes per week in elementary schools andu2@s mi
per week in middle and high schools. Furthermore, 31% of all elementary schools, 16% of
middle schools, and 5% of high schools did not require any physical education. The need to
provide additional opportunities for children to engage in physical activity during dobod is
evident based on the SHPPS data.

Although children in this study engaged in considerable amounts of moderateodgig
physical activity before the start of the school day, children did not compeostiefincrease
in physical activity by engaging in less activity throughout the courtigeagchool day. Percent
of time spent in MVPA during the school day increased slightly (8.8% to 9.4%), although not
significantly @ > .05), on days the children attendadst-Classcompared to days children did
not attendrirst-Classduring the intervention. Similar results were found by Mahar et al. (2006),
who implementedEnergizersa classroom-based physical activity program. In this study teffec
of theEnergizersactivities on physical activity were compared between an intervenooip gr
and a control group. The researchers found from pedometer data that stepslaied during
the school day (not including tliergizersactivities) were slightly higher for the intervention
group than the control group. Additionally, Dale, Corbin, and Dale (2000) examinedliechil
would compensate for restricted physical activity during the school day wittasiag levels of
physical activity after school. Results from this study showed that ehiltid not compensate in

activity levels at home after a sedentary school day. Furthermoreygsivealed that children
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were more physically active after school on active school days compared t@sedehool

days. Together, these studies provide examples that additional physical agipatjunities

offered to children during the school day will not decrease activity leatelsih the day, but
may actually increase activity.

Data from this study also show the percent of time spent in various physieayacti
behaviors during the school day. Children spent the majority of the school day (70%) in
sedentary behavior and only 9.2% (33 minutes) of the school day in MVPA. On average,
children spent an additional 9 minutes in MVPA duriugt-Class Each week, children could
engage in an additional 45 minutes of MVPA by participatingiist-Class This would account
for 30% of the total recommended amount (150 minutes) of structured school day physical
activity per week.

A strength of the present study was the use of accelerometers to agsesd pbtivity.
This allowed calculation of the amount of time spent at various intensity levels dasctivity
counts and predetermined cut-points. Physical activity guidelinesistateed to participate in
physical activity at a moderate-to-vigorous intensity level teivecsignificant health-related
benefits. Accelerometer data are useful to determine whether mdnotiuals meet physical
activity recommendations.

This present study suggests that a before school activity program is iaénehelping
children reach the recommended amounts of daily physical activity. Ipariamt to note that
this before school activity program was designed to complement recessyarmalpbducation

classes, not to be used as a substitute for such activities.
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On-Task Behavior

In the present study, on-task behavior was assessed on students during baseline,
intervention, and post-intervention. A 13% increds8<£ 1.17,p = <.01) in mean on-task
behavior was found between the baseline and intervention periods. Additionally, mesk on-ta
behavior during post-intervention data collection was within 3% of baseline valuss. Thi
suggests thdtirst-Classhad an impact on classroom behavior, and the improvement in on-task
behavior during the intervention was not merely related to the increasediexfmthe
classroom environment or to the increased knowledge of teacher expectations

Some students did not atteRnist-Classevery day during the intervention. Of the 35
students who returned consent forms, 8 students did not &itstClassduring the
intervention and 9 students attended on all days they were present at schoolrd hemmafgses
were also conducted on the remaining 18 students to compare on-task behavior on days students
attendedrirst-Class to days they did not attend the program during the intervention. This
comparison best represents the effects we can expect when childrertetenervention.
These results showed on-task behavior to be 10.5% higBex0.65) on the days students
attended-irst-Class This relationship of physical activity to classroom behavior does not appear
to have a carry-over effect, but rather an immediate effect. Based os fesulthis study, there
does not appear to be a carry-over effect from day to day. However, we are mfttkarasting
effects physical activity may have on classroom behavior as the studdrnssstutly were
observed during the first 30 minutes following fiest-Classprogram Moreover, the amount of
physical activity needed to improve classroom behavior is also uncertaiav@tage amount of
time spent in MVPA duringrirst-Classwas 9.3 minutes, corresponding with a 10.5% increase in

on-task behavior. Previous studies have also found positive effects of physical aativi
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classroom behavior, but have focused on recess or classroom-based physittas atiiung the
school day (Jarrett et al., 1998; Mahar et al., 2006). Programs before school andaetikisy
throughout the school day may be beneficial in contributing to increased plagsicay levels
and on-task behavior.

A limitation of the present study is that observers knew whether the studeatgresent
atFirst-Class However, observers had no knowledge of whether the students engaged in at least
5 minutes of MVPA during the program; the inclusion criteria to be considerdttadiag
First-Class All observers were well trained in observation techniques and reliabilwebpetthe
primary and secondary observers was high. Average percentage of agrieemenask
behavior was 89%. This leads us to believe that observers were unbiaseitstiGéass
condition. This study used an A-B-A design. The inclusion of another invention periogAfA-B
B) may have aided in the interpretation of the findings. However, an A-B-AiBrdess not
possible in this study due to the time and setting limitations.

Results from the present study provide an important message to teachers and
administrators. A program such Risst-Classmay not only improve classroom behavior, but
may ultimately improve academic performance. A recent review b i@ (2009) examined
the effects of physical activity on academic performance, represeméiagures of academic
achievement (e.g., grades, test scores), academic behavior (e.g., oréasrbattendance),
and cognitive skills and attitudes (e.g., attention, concentration, mood). From thelé8 art
reviewed, 251 associations between physical activity and academic perdermare measured.
Overall, 50.5% of these associations were positive, 48.5% showed no relationship, and only
1.5% were negative. This leads to the conclusion that physical activity does nottagpeder

academic performance, but may actually enhance it.
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In conclusion, thé&irst-Classprogram had positive effects on physical activity and
classroom behavior in elementary school-aged children. Children did not comgensate
physical activity levels during the school day on days they attdfidgelClass.Additionally,
children had higher percentages of on-task behavior on days they atf@rsti€tlasscompared
to days they did not atterkdrst-Class This is the first study to demonstrate the effects of a
before school program on physical activity and on-task behavior. Before scog@ms do not
cut into academic time and give children an opportunity to become more plyysatale and
improve their overall health and wellness. Physical activity before schgohis@be beneficial
in preparing the student to learn, as evidenced by increased on-task behavioheuinsg30
minutes of the school day. A before school activity program is recommendeddbeite who
want to increase physical activity and/or improve classroom behavior irsthéents.

Future Directions and Recommendations

Physical activity was assessed in the present study with accelersméhich provide an
indication of intensity levels. For the purpose of this study, accelerometersigsez to report
the amount of moderate-to-vigorous physical activity accumulated deinstgClassand
throughout the school day. Additionally, intensity levels were used to classifystude
attendingrirst-Class Future research could use the accelerometer data to determine if there is
dose-response relationship between physical activity levels and classioaviobe

Additional research is also needed to evaluate the effectiveness ofe dxfool
physical activity program on on-task behavior and academic performatioeugh classroom
behavior can contribute to academic performance, other factors such asiacatheerement
(e.q., standardized test score, grades) or cognitive skills (e.gtjatteoncentration, memory)

should be directly assessed. Evidence that physical activity posititetysashcademic
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performance will provide a stronger rationale for school systems to enharerevitteament and

adopt policy to increase physical activity during the school day.
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without UMCIRB review except when necessary to eliminate an apparent immediate hazard to the participant. All
unanticipated problems involving risks to participants and others must be promptly reported to the UMCIRB. The
investigator must submit a continuing review/closure application to the UMCIRB prior to the date of study expiration.
The investigator must adhere to all reporting requirements for this study.

The above referenced research study has been given approval for the period of 8/17/09 to 8/16/10. The approval
includes the following items:

e Internal Processing Form (received 8/13/09)

e Pitt Co. Schools Approval

e Informed Consent: Parent (dated 8/12/09)

The Chairperson (or designee) does not have a potential for conflict of interest on this study.

The UMCIRB applies 45 CFR 46, Subparts A-D, to all research reviewed by the UMCIRB regardless of the
funding source. 21 CFR 50 and 21 CFR 56 are applied to all research studies under the Food and Drug
Administration regulation. The UMCIRB follows applicable International Conference on Harmonisation Good
Clinical Practice guidelines.
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