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ABSTRACT
Background: Childhood obesity is one of the most serious ufialth concerns in the
United States and has been associated with lovsleé@hysical activity. Schools are
ideal physical activity promotion sites but schpbi/sical activity opportunities have
decreased due the increased focus on academicrparfoe. Before-school programs
provide a good opportunity for children to engag@hysical activity as well as improve
their readiness to learRurpose: The purpose of this study was to examine the effiec
a before-school running/walking club on childrephsysical activity and on-task
behaviorMethods: Participants were third and fourth grade childrem two schools in
the Southwestern United States who participatedbafore-school running/walking club
that met two times each week. The study employ®bgphase experimental design with
an initial baseline phase and an alternating treatsnphase. Physical activity was
monitored using pedometers and on-task behavioassasssed through systematic
observation. Data analysis included visual analyiascriptive statistics, as well as
multilevel modelingResults: Children accumulated substantial amounts of phi/sica
activity within the before-school prograr8dhool A:1731 steps, 10:02 MVPA minutes;
School B: 1502 steps, 8:30 MVPA minutes) and, araye, did not compensate by
decreasing their physical activity during the fsthe school day. Further, on-task
behavior was significantly higher on days the afefdattended the before-school
program than on days they did not (School A=15.788éudo-R=.34 [strong effect];
School B=14.26%pseudo-R=.22 [moderate effect]Piscussion:Results provide

evidence for the positive impact of before-schaolgpams on children’s physical



activity and on-task behavior. Such programs daala time away from academics and

may be an attractive option for schools.
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Chapter 1: INTRODUCTION

Youth obesity constitutes one of the most seriaudip health concerns in the
United States. According to the National Health Biodrition Examination Survey
(NHANES) data, between 1976-1980 and 2007-2008ptéealence of BMI-for-age at
or above the 95percentile (i.e., obesity category) has tripleagschool-aged
children and adolescents (Ogden & Carroll, 2012009-2010, also according to the
NHANES data, 16.9% of American children and ad@ess aged two through 19 years
were obese (Ogden, Carroll, Kit, & Flegal, 2012)dRionally, the prevalence of
overweight and obese in American school-aged ybashbeen found to be the second
highest (25.1% and 6.8%, respectively) in a stindy tompared data from 34 (primarily
European) countries (Janssen et al., 2005).

Childhood and adolescent obesity is associatedwaitious adverse health
outcomes. Obese children and adolescents are ikehetb have multiple
cardiovascular disease risk factors (e.g., exadigosity, adverse lipid concentration,
and elevated blood pressure) (e.g., Freedman,3fi@ivasan, Berenson, & Dietz, 2007;
Thompson et al., 2007), and are at increased figketabolic-related complications (e.qg.,
impaired glucose tolerance, insulin resistanceljpigemia, and type 2 diabetes) (Biro &
Wien, 2010; Cali & Caprio, 2008; Daniels, 2006; I&iret al., 2002; Weiss et al., 2004)
and pulmonary disorders (e.g., asthma) (Papoutstlal, 2013). Beyond the
physiological consequences, childhood obesityss aksociated with psychological
disorders, such as low self-esteem (Strauss, 286@y¢ell as social marginalization
(Strauss & Pollack, 2003further, obese children are at a greater rislecbming obese

adults than normal-weight children (e.qg., Biro &éfj 2010; Freedman et al., 2007;



Herman, Craig, Gauvin, & Katzmarzyk, 2009; Thompsobal., 2007), which, again, is
associated with various negative health conditior@uding heart disease, diabetes, and
some cancers (National Institutes of Health, 1998).

Low levels of physical activity have been identifias a significant contributor to
the childhood obesity epidemic (Anderson & Butcl2806; Brock et al., 2009; Jago,
Baranowski, Thompson, Baranowski, & Greaves, 2@6bbs & Lee, 2004; Trost, Kerr,
Ward, & Pate, 2001; Weinsier, Hunter, Heini, Gor@rgells, 1998). The U.S.
Department of Health and Human Services (USDHH88P8ecommends that children
and adolescents accumulate at least 60 minutdsysfqal activity each day, the majority
of which should be moderate-to-vigorous intensdyodic activity, including vigorous
intensity aerobic activity on at least three dagsyeek. Physical activity has multiple
physical (i.e., related to cardiovascular healthsouloskeletal health, adiposity, and
body weight management) and psychological/menl, @nhanced self-concept,
reduced anxiety and depression) health benefitshfitdlren and adolescents (Janssen &
LeBlanc, 2010; Strong et al., 2005).

Despite the health benefits of physical activitny children and adolescents do
not meet the recommended physical activity guiésli@DC, 2003, 2012; Troiano et al.,
2008). Physical activity levels are associated wéheral factors, including the provision
of opportunities to be physically active (Sallispéhaska, & Taylor, 2000), access to
programs and facilities (Sallis et al., 2000), sug®on (Sallis et al., 2001), participation
in physical education and school sports (Gordorséar McMurray, & Popkin, 2000;
van der Horst, Paw, Twisk, & van Mechelen, 200AY achool physical activity-related

policies (Ferreira et al., 2007).



Schools have been identified as primary sites fompting physical activity (e.qg.,
Institute of Medicine, 2013; Pate et al., 2006; Wdtealth Organization, 2008) because
of their potential to reach the vast majority ofical-aged youth. Furthermore, facilities
and equipment are often available as well as dedlgersonnel who can facilitate and
supervise physical activity opportunities. Alsath is evidence that well-designed and
well-implemented school physical activity progracas result in increases in the
physical activity levels of youth (Jago & Baranows004; Matson-Koffman,
Brownstein, Neiner, & Greaney, 2005; Salmon, B&#tpngsavan, Murphy, & Timperio,
2007; Stone, McKenzie, Welk, & Booth, 1998; Timpei$almon, & Ball, 2004yan
Sluijs, McMinn, & Griffin, 2007).

However, despite the potential of schools to effety promote physical activity,
most of the time children and adolescents spesdhnol is sedentary in nature (i.e.,
sitting) and, in addition, as a result of the cotreconomic conditions and the heavy
emphasis on improving standardized test scoresigddyactivity opportunities in school
(i.e., physical education and recess) have deald@hsdast few years in favor of the core
academic subjects (Center on Education Policy, 2B@rdman, 2007). Further, only a
very limited proportion of American elementary, wiel, and high schools provided daily
physical education or recess in 2006 (Lee, Burgesolton, & Spain, 2007). There is
also no federal law about that mandates physiaatan in American schools and state
mandates regarding physical education are broadj@neral (National Association for
Sport and Physical Education [NASPE] and AmericaattiAssociation [AHA], 2012).

It is clear that physical activity recommendatidmschildren and adolescents cannot be

met through physical education and/or recess alone.



There is evidence that multi-component, comprelvensind coordinated
interventions (e.g., including physical educatiphysical activity breaks, etc.; targeting
the curriculum, policies, and the school environmeavolving families and the
community) are more likely to be successful in @aging youth’s physical activity levels
than single-component interventions that do noblve families and/or communities
(Salmon et al., 2007; Timperio et al., 2004n Sluijs et al., 2007). Additionally,
conclusions from the 2006 School Health Policies RBrajrams study point out the
necessity of a comprehensive approach at the sliatact, school, and classroom levels,
in order to enhance physical education and physictality in schools (Lee et al., 2007).
Further, according to the Child Nutrition and WI@dithorization Act of 2004 (PL 108-
265),districts with federally funded school meal progsaane required to develop and
implement wellness policies (effective from the @@ school year), which target,
among other components, physical activity.

Therefore, in order to help children accumulaterdedmmended amounts of
daily PA and improve their health, a number of cozhensive initiatives have evolved
over the last few decades in the U.S. that targeltih and/or PA in the school setting
(e.g., the Coordinated School Health Programs b\Cinters for Disease Control and
Prevention). In 2008, the National Association$@ort and Physical Education
(NASPE) issued a position statement recommendiaigathP-12 schools implement a
Comprehensive School Physical Activity Program (BBR A CSPAP includes five
components: (a) physical education, (b) physicavigg during school, (c) physical
activity before and after school, (d) staff invalvent, and (e) family and community

involvement.



Although there is evidence that additional timendépe physical activity during
the school day does not hinder academic performaseell as that it can improve on-
task behavior, cognition, and academic performéeae, CDC, 2010; Trost & van der
Mars, 2010), school administrators and teachersstlkye reluctant to make the policy
changes required for the adoption and implemematiacomprehensive school physical
activity programs. Before-school physical actiyptypgrams provide a good opportunity
for students to engage in physical activity withtakting time away from academics.
Such programs have the potential not only to heeldesits meet the daily physical
activity recommendations and improve their heaithddso to help improve their on-task
behavior at the beginning of the school day (Makachenich, Golden, DuBose, &
Raedeke, 2011), which is an outcome that can metieachers and administrators to
make policy changes related to the adoption of ishl/activity programs. In other
words, before-school physical activity programg th@not influence the school schedule
or curriculum can help reconcile the two clashiggradas of educational and public
health goals (O’Sullivan, 2004) “imposed” on sclwahd alleviate the pressure on
administrators and teachers to choose betweemvtheRunning/walking clubs provide a
good option for a before-school program since mgmind walking are lifetime physical
activities and generate important health benefirefore, the purpose of this study was
to examine the effect of a before-school runnindp@n students’ physical activity and

on-task behavior.



References

Anderson, P. M., & Butcher, K. F. (2006). Childhaoalokesity: Trends and potential
causesThe Future of Children, 1&), 19-45. doi:10.1353/foc.2006.0001

Biro, F. M., & Wien, M. (2010). Childhood obesitp@ adult morbiditiesAmerican
Journal of Clinical Nutrition, 911499S-1505S10i:10.3945/ajcn.2010.28701B

Brock, D. W., Thomas, O., Cowan, C. D., Allison,B, Gaesser, G. A., & Hunter, G. R.
(2009). Association between insufficiently physigalctive and the prevalence of
obesity in the United State¥ournal of Physical Activity and Health, -5.

Cali, A. M. G., & Caprio, S. (2008). Obesity in dren and adolescent®ournal of
Clinical Endocrinology & Metabolism, 98531-S36. doi:10.1210/jc.2008-1363

Centers for Disease Control and Prevention [CDZX]08). Physical activity levels
among children aged 9-13 years—United States, 200ehidity and Mortality
Weekly Report  MMWR], §3S-33), 785-788.

Centers for Disease Control and Prevention [CDZX]10).The association between
school based physical activity, including physiediication, and academic
performanceAtlanta, GA: U.S. Department of Health and Humarviges.

Centers for Disease Control and Prevention [CDZX]1R). Youth Risk Behavior
Surveillance—United States, 20Morbidity and Mortality Weekly Report
[MMWR], 61(SS-4), 1-162.

Center on Education Policy. (200@hoices, changes, and challenges: Curriculum and
instruction in the NCLB eraNashington, DC: Author.

Daniels, S. R. (2006). The consequences of childlmyverweight and obesityhe
Future of Children, 1@.), 47-67.

Ferreira, I., van der Horst, K., Wend&los, W., Kremers, S., van Lenthe, F. J., & Brug,
J. (2007). Environmental correlates of physicaivégtin youth — a review and
update Obesity Review$(2), 129-154doi: 10.1111/j.1467-789X.2006.00264.x



Freedman, D. S., Mei, Z., Srinivasan, S. R., Baen&. S., & Dietz, W. H. (2007).
Cardiovascular risk factors and excess adiposityrepnoverweight children and
adolescents: The Bogalusa Heart Stude Journal of Pediatricd,50, 12-17.
doi:10.1016/j.jpeds.2006.08.042

Gordon-Larsen, P., McMurray, R. G., & Popkin, B. (4000). Determinants of
adolescent physical activity and inactivity pateefPediatrics 105 e83-e83.
doi:10.1542/peds.105.6.e83

Hardman, K. (2007)An up-date on the status of physical educatiorchosls
worldwide: Technical report for the World Health gamisation Kopenhagen,
Danemark: World Health Organization.

Herman, K. M., Craig, C. L., Gauvin, L., & Katzmgkz P. T. (2009). Tracking of
obesity and physical activity from childhood to #daod: The physical activity
longitudinal studyInternational Journal of Pediatric Obesity, 2481-288.
doi:10.3109/17477160802596171

Institute of Medicine (IOM). 201FEducating the student body: Taking physical agtivit
and physical education to scho@ashington, DC: The National Academies
Press.

Jago, R., & Baranowski, T. (2004). Non-curriculppeoaches for increasing physical
activity in youth: A reviewPreventive Medicine, 3957-163.
doi:10.1016/j.ypmed.2004.01.014

Jago, R., Baranowski, T., Baranowski, J. C., Thamp®., & Greaves, K. A. (2005).
BMI from 3-6 years of age is predicted by TV viegiand physical activity, not
diet. International Journal of Obesity, 2857-564. doi:10.1038/sj.ij0.0802969

Janssen, |., Katzmarzyk, P. T., Boyce, W. F., Vekes, C., Mulvihill, C., Roberts, C., ...
The Health Behaviour in School-Aged Children Obe®orking Group (2005).
Comparison of overweight and obesity prevalencghoollaged youth from 34
countries and their relationships with physicahaigt and dietary patterns.
Obesity Review$, 123-132d0i:10.1111/j.1467-789X.2005.00176.x

Janssen, |., & LeBlanc, A. G. (2010). Systematigew of the health benefits of
physical activity and fitness in school-aged ctaldand youthinternational



Journal of Behavioral Nutrition and Physical Acti7, Article 40. doi:
10.1186/1479-5868-7-40

Lee, S. M., Burgeson, C. R., Fulton, J. E., & Sp&nG. (2007). Physical education and
physical activity: Results from the School Healt#liéles and Programs Study
2006.Journal of School Health, 7435-463. doi:10.1111/j.1746-
1561.2007.00229.x

Mahar, M. T., Vuchenich, M. L., Golden, J., DuBokeD., & Raedeke,T. D. (2011).
Effects of a before-school physical activity pragran physical activity and on-
task behavior [AbstractMedicine & Science in Sports & Exercige3(5;Suppl.
1), 24. doi10.1249/01.MSS.0000402740.12322.07

Matson-Koffman, D. M., Brownstein, J. N., NeinerAl, & Greaney, M. L. (2005). A
site-specific literature review of policy and eronmental interventions that
promote physical activity and nutrition for cardasecular health: What works?
American Journal of Health Promotion, ,1867-193. doi:10.4278/0890-1171-
19.3.167

National Association for Sport and Physical EduafNASPE]. (2008)Comprehensive
school physical activity progranjBosition statement]. Reston, VA: Author.

National Association for Sport and Physical EduwafNASPE] & American Heart
Association [AHA]. (2012)2012 Shape of the Nation Report: Status of Physical
Education in the USAReston, VA: American Alliance for HealtRhysical
Education, Recreation and Dance.

National Institutes of Health. (199&}linical guidelines on the identification, evaluati
and treatment of overweight and obesity in addltse evidence reporBethesda,
MD: National Institutes of Health, U.S. DepartmehtHealth and Human
Services. Retrieved from
http://www.nhlbi.nih.gov/quidelines/obesity/ob_gdlpdf

O’Sullivan, M. (2004). Possibilities and pitfall§ @ public health agenda for physical
educationJournal of Teaching in Physical Education, 392—-404.

Ogden, C., & Carroll, M. (2010Rrevalence of obesity among children and adolescent
United States, Trends 1963-1965 through 2007-20EHS Health E-Stat.



Hyattsville, MD: National Center for Health Staiist Retrieved from
http://www.cdc.gov/nchs/data/hestat/obesity childl @B/obesity child 07 08.p
df

Ogden, C. L., Carroll, M. D., Kit, B. K., & FlegaK. M. (2012).Prevalence of obesity in
the United States, 2009—20Xational Centers for Health Statistics Data Brief,
82 (January). Hyattsville, MD: National Center fdealth Statistics. Retrieved
from http://www.cdc.gov/nchs/data/databriefs/db82.htm

Papoutsakis, C., Priftis, K. N., Drakouli, M., RiifS., Konstantaki, E., Chondronikola,
M., ... Matziou, V. (2013). Childhood overweight/oiigsand asthma: Is there a
link? A systematic review of recent epidemiologitdence.Journal of Academic
Nutrition and Dietetics, 11,377-105. doi:10.1016/j.jand.2012.08.025

Pate, R. R., Davis, M. G., Robinson, T. N., Stdhe]., McKenzie, T. L., & Young, J. C.
(2006). Promoting physical activity in children aywlth: A leadership role for
schoolsCirculation, 114 1214-1224.
doi:10.1161/CIRCULATIONAHA.106.177052

Sallis, J. F., Conway, T. L., Prochaska, J. J., BltHe, T. L., Marshall, S. J., & Brown,
M. (2001). The association of school environmentk wouth physical activity.
American Journal of Public Healt81, 618-620.

Sallis, J. F., Prochaska, J. J., & Taylor, W. ©O@. A review of correlates of physical
activity of children and adolescentdedicine and Science in Sports and Exercise
32, 963-975.

Salmon, J., Booth, M. L., Phongsavan, P., Murphy &NTimperio, A. (2007).
Promoting physical activity participation amongldhen and adolescents.
Epidemiology Reviews, €9, 144-159. doi:10.1093/epirev/imxm010

Sinha, R., Fisch, G., Teague, B., Tamborlane, WB¥nyas, B., Allen, K., ... Caprio, S.
(2002). Prevalence of impaired glucose tolerancergnthildren and adolescents
with marked obesityThe New England Journal of Medicine, 3862— 810.

Stone, E. J., McKenzie, T. L., Welk, G. J., & Boath L. (1998). Effects of physical
activity interventions in youth: Review and syntiseAmerican Journal of
Preventive Medicine, 1298-315. do0i:10.1016/S0749-3797(98)00082-8



Strauss, R. S. (2000). Childhood obesity and ssHean Pediatrics, 105e15. Retrieved
from http://pediatrics.aappublications.org/content/10&V5. full.pdf

Strauss, R. S., & Pollack, H. A. (2003). Social giaalization of overweight children.
Archives of Pediatrics & Adolescent Medicine, (&7746—752.

Strong, W. B., Malina, R. M., Blimkie, C. J. R., @als, S. R., Dishman, R. K., Gutin,

B., ... Trudeau, F. (2005). Evidence based physicatity for school-age youth.
The Journal of Pediatrics, 146832-737. doi:10.1016/}.jpeds.2005.01.055

Stubbs, C. O., & Lee, A. J. (2004). The obesitydemic: Both energy intake and
physical activity contributeThe Medical Journal of Australia, 18489-491.

Thompson, D. R., Obarzanek, E., Franko, D. L., &arB. A., Morrison, J., Biro, F. M.,
... Striegel-Moore, R. H. (2007). Childhood overweighd cardiovascular

disease risk factors: The National Heart, Lung, Blodbd Institute Growth and
Health StudyThe Journal of Pediatricgd,50, 18-25.

doi;10.1016/j.jpeds.2006.09.039

Timperio, A., Salmon, J., & Ball, K. (2004). Evidembased strategies to promote
physical activity among children, adolescents amahyg adults: Review and
updateJournal of Science and Medicine in SpaitSuppl. 1), 20-29.

Troiano, R. P., Berrigan, DQodd, K. W., Masse, L. C., Tilert, T., & McDoweM,.
(2008). Physical activity in the United States nuead by accelerometer.

Medicine and Science in Sports and Exerci€e181-188.
doi:10.1249/mss.0b013e31815a51b3

Trost, S. G, Kerr, L. M., Ward, D. S., & Pate,RR.(2001). Physical activity and

determinants of physical activity in obese and nbese childreninternational

Journal of Obesity and Related Metabolic Disord@5;,822-829.
doi:10.1038/sj.ij0.0801621

Trost, S. G., & van der Mars, H. (2009). Why weddaot cut P.EHealth and
Learning, 674), 60-65.

10



U.S. Department of Health and Human Services [USBHIP008).2008 physical
activity guidelines for AmericangVashington DC: USDHHS. Retrieved from
http://www.health.gov/paguidelines/pdf/paguide.pdf

van der Horst, K., Paw, M. J. C. A., Twisk, J. W, & van Mechelen, W. (2007). A brief
review on correlates of physical activity and se¢deness in youthMedicine and
Science in Sports and Exerci88, 1241-1250.
doi:10.1249/mss.0b013e318059bf35

van Sluijs, E. M. F., McMinn, A. M., & Griffin, SJ. (2007). Effectiveness of
interventions to promote physical activity in clnédd and adolescents: Systematic
review of controlled trialsBMJ, 335 703.d0i:10.1136/bm;j.39320.843947.BE

Weinsier, R. L., Hunter, G. R., Heini, A. F., Gordh I., & Sell, S. M. (1998). The
etiology of obesity: Relative contributions of metdic factors, diet, and physical
activity. American Journal of Medicine, 10545-150. doi:10.1016/S0002-
9343(98)00190-9

Weiss, R., Dziura, J., Burgert, T. S., Tamborlaie V., Taksali, S. E., Yeckel, C. W., ...
Caprio, S. (2004). Obesity and the metabolic sym#ran children and
adolescentsThe New England Journal of Medicine, 32862—237.

World Health Organization [WHO]. 2008chool policy framework: Implementation of
the WHO global strategy on diet, physical actiabhd health Geneva: World
Health Organization. Retrieved from
http://www.who.int/dietphysicalactivity/SPF-en-2008f

11



Chapter 2: LITERATURE REVIEW (for both manuscripts)

This paper is split into two different manuscrigitat examine the effects of a
before-school running club on students’ physicévdag and on-task behavior,
respectively. As has been described in the intrtmfychapter, both manuscripts are
grounded in the public health literature and tHefoaschools to serve as physical
activity promotion sites. The second manuscrigli$® grounded in the literature
demonstrating the positive association betweeniphlyactivity and students’ classroom
behavior, cognition, and academic performance.

A Before-School Physical Activity Program & StudentPhysical Activity Levels

Childhood and adolescent obesity has significantyeased the last few decades
(Ogden & Carroll, 2010) and is associated with masiadverse health outcomes (e.qg.,
increased risk for developing multiple cardiovaaculisease risk factors, metabolic-
related complications, pulmonary disorders, anatipskpgical disorders; increased risk
of becoming obese adults; Daniels, 2006). A sigaift contributing factor to the
childhood obesity epidemic is physical inactivitylow levels of physical activity
(Anderson & Butcher, 2006; Brock et al., 2009; Jd&mranowski, Thompson,
Baranowski, & Greaves, 2005; Stubbs & Lee, 2004st Kerr, Ward, & Pate, 2001;
Weinsier, Hunter, Heini, Goran, & Sells, 1998).

The U.S. Department of Health and Human Servic&DMHS, 2008)
recommends that children and adolescents accunatléast 60 minutes of physical
activity each day, the majority of which shouldrbederate-to-vigorous intensity aerobic
activity, including vigorous intensity aerobic agty on at least three days per week.

USDHHS (2008) also recommends engaging in musaeagthening and bone

12



strengthening activities on at least three daysysak. Physical activity has multiple
physical (i.e., related to cardiovascular healthsouloskeletal health, adiposity, and
body weight management) and psychological/mentl @nhanced self-concept,
reduced anxiety and depression) health benefitshfitdlren and adolescents (Janssen &
LeBlanc, 2010; Strong et al., 2005).

However, despite the health benefits of physictaliyg, the results of studies
employing national representative samples showntfaaty children and adolescents do
not meet the recommended guidelines (CDC, 2003;Z0biano et al., 2008 For
example,Troiano et al. (2008), who analyzed the 2003-20BlANES physical activity
data measured by accelerometry, found that only dPéhildren (ages 6-11 years) and
6-8% of adolescents (ages 12-19 years) met theneemded 60 (or more) minutes of (at
least) moderate physical activity per day. Alsa;arding to the 2011 Youth Risk
Behavior Surveillance System data (CDC, 2012), @8Iy % of high school students
reported having been physically active at a moeédardénsity at least 60 minutes per day
on all seven days before the survey. Additionahg, 2002 Youth Media Campaign
Longitudinal Survey (CDC, 2003), which collectedadtom both children and parents,
revealed that 61.5% of children aged 9-13 yearsioagarticipated in any organized
physical activity during their non-school hourghe preceding seven days as well as that
22.6% did not engage in any free-time physicalégtduring the week prior to the
survey.

The role of schoolsSchools have been identified as an ideal setongliysical
activity promotion (e.g., Institute of Medicine, %) Pate et al., 2006; World Health

Organization, 2008) because of their potentiaktch the vast majority of school-aged

13



youth. It is characteristic that youth physicaldtt levels are associated, among other
factors, with the provision of opportunities toieysically active (Sallis, Prochaska, &
Taylor, 2000), access to programs and facilitiegliSet al., 2000), supervision (Sallis et
al., 2001), participation in physical education actiool sports (Gordon-Larsen,
McMurray, & Popkin, 2000; van der Horst, Paw, Twigvan Mechelen, 2007), and
school physical activity-related policies (Ferregtaal., 2007). In accordance, schools
provide various opportunities for physical activigrticipation (i.e., physical education
class, recess, extracurricular activities, lunchtphysical activity, and other), and often
have the required resources (i.e., facilities aneéuipment) and personnel with adequate
training who can define physical activity polici&s well as organize and facilitate
physical activity programs.

Well-designed and well-implemented school physacdivity programs can result
in increases in the physical activity levels of yo(Wago & Baranowski, 2004; Matson-
Koffman, Brownstein, Neiner, & Greaney, 2005; SamBoot, Phongsavan, Murphy, &
Timperio, 2007; Stone, McKenzie, Welk, & Booth, 899imperio, Salmon, & Ball,
2004; van Sluijs, McMinn, & Griffin, 2007). Howevatespite the potential of schools to
effectively promote physical activity, most of ttime children and adolescents spend in
school is sedentary in nature (i.e., sitting) andddition, as a result of the current
economic conditions and the heavy emphasis on mpystandardized test scores,
physical activity opportunities in school (i.e.,ysical education and recess) have
decreased the last few years in favor of the coademic subjects (Center on Education
Policy, 2007; Hardman, 2007).

Comprehensive and coordinated approaches to increiag physical activity.
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The results of several review studies that invaséid the effectiveness of physical
activity interventions in youth indicate that mutbmponent (e.g., involving physical
education, physical activity breaks, etc.; Salmbale 2007; van Sluijs et al., 2007),
comprehensive (i.e., whole-of-school approachetyding curriculum, policy, and
environmental strategies; Timperio et al., 2004) eoordinated interventions (i.e.,
involving families and/or communities; Salmon et aD07;van Sluijs et al., 20Q7are
more likely to be successful in increasing youtlggatal activity levels than single-
component interventions that do not involve familad/or communitieg\dditionally,
the 2006 School Health Policies and Programs ssuctyniclusions stress the necessity of
a comprehensive approach at the state, districhatcand classroom levels, in order to
enhance physical education and physical activigcimools (Lee, Burgeson, Fulton, &
Spain 2007).

Therefore, to attack the obesity epidemic and hbijdren accumulate the
recommended amounts of daily PA and improve thesith, a number of comprehensive
initiatives have evolved over the last few decaddke U.S. that target health and/or PA
in the school setting (e.g., the Coordinated Schisallth Programs by the Centers for
Disease Control and Prevention). In 2008, the Matidssociation for Sport and
Physical Education (NASPE) issued a position statémecommending that all P-12
schools implement a Comprehensive School Physictity Program (CSPAP). A
CSPAP includes five components: (a) physical edoicafb) physical activity during
school, (c) physical activity before and after suh¢d) staff involvement, and (e) family
and community involvement.

Before-school programsBefore-school (along with after-school) physical
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activity programs are one of the components of RAFS(NASPE, 2008) and refer to
any type of program that focuses on the promotigohgsical activity at the school
setting or through the school. In its CSPAP Poliontinuum document, NASPE (2012)
identifies the optimal policy related to before-schand after-school programs as one
that requires the provision of 30-60 minutes of mmay or after-school physical activity,
of which 50% should be spent in moderate-to-vigerphysical activity (MVPA).
However, few studies could be identified that famisn before-school programs (other
than active commuting). Some information on stugbdnyisical activity levels before
school is, however, available. This informatiopissented in the next section, which is
followed by a section on active commuting to school

Before-school physical activity patterns. Although much attention has been given
to youth’s physical activity levels in the last fgars, only six descriptive (i.e., non-
intervention) studies could be identified that feed on before-school physical activity
patterns. These studies examined various questamdpyed different designs as well as
different instruments (i.e., pedometers, ActiGr&nLM accelerometers, and systematic
observation) to assess physical activity, and #isy assessed before-school physical
activity for various durations of time. Three oéfie studies were conducted in the U.S.
(McKenzie, Crespo, Baquero, & Elder, 2010; McKenifarshall, Sallis, & Conway,
2000; Tudor-Locke, Lee, Morgan, Beighle, & Pangrafo6); the remaining three were
conducted in northwest England (Fairclough, BeigBlsvin, & Ridgers 2012;
Fairclough, Butcher, & Stratton, 2007, 2008).

A few results of these studies are worth mentionkigst, Tudor-Locke et al.

(2006) found that sixth grade Arizonan boys ants M=81; boys=28, girls=53)
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accumulated an average of 178$D€£948) and 15043D=856) before-school steps per
day, which represented about 11% and 12% of tieirage 24-hour steps, respectively.
It is noteworthy that students’ steps before sclicmmnbined for boys and girls:
1601893) were significantly more than their steps dyiphysical education class
(141'#487) and recess (11¥523). Second, the findings of Fairclough and cojless
(2007, 2008, 2012) indicated that children may audate between five and 15 minutes
of MVPA before-school, which may seem as little gibgl activity but actually
represents a significant proportion of the reconueen0 minutes of MVPA per day,
particularly for low active children.

Third, the findings of McKenzie and colleagues (@0B010) that both boys and
girls engaged in significant portions of before@ahVVPA (i.e., between 40% and 60%
of time spent in activity areas before school) shiogvpotential of before-school time to
significantly contribute to children’s overall phgal activity levels. At the same time, it
is concerning that only an average of 4.1% oftallisnts attending school visited activity
areas before school in the McKenzie et al. (200@Jys Also concerning is the finding
that activity areas were significantly less acddesas well as less often supervised,
organized, and equipped before school compareth&y periods of the day (recess,
lunch, and after-school) in both studies (McKeretial., 2000, 2010).

Before-school time is a time when children can deo be active or inactive.
During such time periods, busing students to schadime (which was significantly and
positively related to the percentage of daily s¢lad@ndance in activity areas in
McKenzie et al., 2000), providing more accessipiid activity areas, as well more

supervision, equipment, and organized activitiemy encourage more students to be
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physically active. It is noteworthy that organizedivities before school rarely occurred
(i.e., only 8% of observations) in the McKenzieakt(2000) study. Careful choice and
structure of before-school activities may also telgliminate potential sex differences
in before-school activity area visits and physaetivity levels like the ones found by
McKenzie et al. (2000). The next section of ther&iture review focuses on active
commuting to school as the primary method thatdess used to increase students’
physical activity levels before school.

Active commuting to school. Studies that targeted physical activity beforeosth
worldwide predominantly focused on active commutimgchool. Systematic reviews in
this area indicate a positive association betweemeacommuting to school and youth
physical activity levels (Davison, Werder, & Laws@®08; Faulkner, Buliung, Flora, &
Fusco, 2009; Lee, Orenstein, & Richardson, 2@&rd & Slater, 2008 The (cross-
sectional or quasi-experimental) nature of the wagbrity of active commuting studies,
however, makes it difficult to determine whethetivaecommuting leads to increased PA
or whether active children are simply more likedynalk. At the same timé&hillon,
Evenson, Vaughn, and Ward (2011), found in thejieng study that most of the
interventions had a small effect size on active maring {.e.,there was only a slight
increase in active transportation to school follogvihe intervention). Finally, review
studies in this area found no overall associatetwben active commuting and weight
status or body mass index (BMDdvison et al., 2008; Faulkner et al., 2009; Leal et
2008;Sirard & Slater, 2008

Although active commuting to school for childrerdaadolescents can potentially

generate positive outcomes related to youth’s glaysictivity levels, such programs may
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not be feasible for a large proportion of studdr@sause of significant barriers associated
with them. Such barriers include, among otherselrdistance (Davison et al., 2008;
McMillan, 2007; Merom, Tudor-Locke, Gauman, & Ris006; Silva, Vasques,
Martins,Williams, & Lopes, 2011; Trapp et al., 20B2d safety of the route (e.g., no
lights or crosswalks, traffic, presence of bikedstand well maintained paths, crime, etc.;
Nelson & Woods, 2010; Silva et al., 2011; Timpezial., 2006; Trapp et al., 2012).

Further, data from the National Household Travel8w indicate that distance to
school has significantly increased over time ad agthat the percentage of K-8 students
who actively commute (i.e., walk or bike) to schdetreased from 47.7% in 1969 to
12.7% in 2009 (McDonald, BrowmjJarchetti, & Pedros@2011). Over the same period,
the proportion of K-8 students travelling to schbglpersonal vehicle increased from
12.2% to 45.3% (McDonald et a011). It seems, therefore, that alternative lgefor
school physical activity programs may be requiteat tan reach the vast majority of
students and, at the same time, are free of theelmassociated with active commuting
to school

Other before-school programs. Only three studies could be identified in the
literature that targeted before-school programsiatian active commuting to school,
two of which were intervention studies (Mahar, Veith, Golden, DuBose, & Raedeke,
2011; Stylianou, Kulinna, & Kloeppel, 2014) and andescriptive study (Mozen,
Cradic, & Lehwald, 2010). Mozen et al. (2010) psb&d a paper for practitioners
describing the process of establishing a 15 to &#ta before-school program for
middle and high school students. The specific @ogmvolved a variety of activities,

including aerobic training (treadmills, stationduiies, stair stepper, two Play Station
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Game Bikes), two Dance Dance Revolution systerhssketball game, “Gotcha”
basketball game stations, Ultimate Table Tennisguope activities, cup stacking, as
well as open/free play. A survel£47, 17 girls) towards the end of the school year
revealed that students in grades 6-9 participdtearost in the program, with 59.6%
(n=28) of them participating daily. Additionally, 3% (=28) of survey respondents
indicated that they had increased heart rate withithout increased breathing and/or
sweating. More than half of survey respondentsA@0On=29) indicated that the program
influenced to some degree when they arrived to@cho

In the second study with a before-school progrisiah@ar et al., 2011), the First-
Class Activity Program was used with a group ofdigrade students, which was
implemented through thdOPSports Training System, an interactive multi-raed
physical activity training system that utilizB&R technology to engage large numbers
of students in physical activity. This before-schemgram included sport-specific skills,
dance, circuit, and other activities, and providadients with an opportunity to develop
and enhance different motor skills. The authorhisf study found that the studenkés=
27; mean age = 820.5 years) who participated in this before-schivogram spent an
average of 46.4% of the available time (i.e., 3@utas) in MVPA (9.3t 2.9 min) and
obtained about a third of the recommended timedbool-based physical activity.

Last, Stylianou et al. (2014) studied a before-sthanning/walking club in one
American Indian community in the Southwestern UhSvhich both students (K-6;
N=251) and teacherdl€24) participated. The findings of the study indéchthat
students covered between .6 and one mile per daygdilne running/walking club as

well as that teachers perceived themselves asy@sile models for the students in the
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running/walking club.

All three of the programs described above pointtie potential positive
outcomes of before-school programs. However, fertbfore-school program used by
Mahar et al. (2011) but also for some of the an#ési(i.e., Dance Dance Revolution, Play
Station Game Bikes) used in the program descrilydddzen et al. (2010), there is a
purchase fee as well as some other technologigalresments (e.g., projector and
screen), which may inhibit many schools from acogsand using them. A practical
alternative for a before-school physical activitpgram may be a running and/or
walking club, like the one used in the study byli&hou et al. (2014).

Running clubs. Running clubs constitute one example of a compookat
CSPAP. Running represents a lifetime physical @gtand generates important health
(e.g., weight management, improved cardiovascitlads, reduction of risk of obesity,
heart disease, diabetes, etc.), psychologicalptrat benefits (e.g., Sachs & Buffone,
1997). According to Ratliffe and Bostick (2001)e thurpose of running (and walking)
clubs is “to help children improve their ability soistain continuous running and walking,
identify walking and running as beneficial cardgpiatory exercise, and participate in
daily walking and running outside of regularly sghked physical education class” (p.
24).

However, other than the study by Stylianou e{2014) described above, only a
few studies could be identified that focused omimg clubs/programs (Foshay &
Patterson, 2010; Ratliffe & Bostick, 2001; Tuckn&hlinkle, 1986; Xiang, McBride, &
Bruene, 2004, 2006; Xiang, McBride, Bruene, & 12007). Overall, these studies

focused on various student outcomes (e.g., phygimdboutcomes like cardiovascular
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fitness/endurance, pulse rate, body fat, motivagbn) related to running clubs, which
were offered mainly through physical education sewkss. The only running club study
that could be found that focused on physical agtieivels is the one by Stylianou et al.
(2014) but the particular study was conducted witipecific population (American
Indian students) and did not use an objective nreasfyphysical activity levels (instead,
teachers counted laps). Clearly, there is a neédttioer study the potential contributions
of running clubs and other types of before-scheoypmming to students’ physical
activity levels.

Physical activity compensationAn issue related to the value and necessity of
different school-based physical activity prograsphysical activity compensation; that
is, whether youth engage in less physical actightging the school day or after school on
days with increased school-based physical actpibgramming. A review of related
studies provides valuable insights related toidsge that have significant implications
for the value of school-based physical activitygreams.

First, youth do not seem to compensate on daysrestricted school-based
physical activity opportunities (e.g., physical edtion, recess) by being more active
during the school day or after school (Aldermamliigan-Deal, Beighle, Erwin, &
Olson, 2012; Dale, Corbin, & Dale, 2000; Morganighée, & Pangrazi, 2007). Second,
youth do not compensate for increased school-baisgsical activity opportunities
(including before-school programs) by engagingesslschool-day (Mahar et al., 2011),
after school or daily (Alderman et al., 2012; Dalel., 2000; Morgan et al., 2007)
physical activity. On the contrary, some studiesults indicate that, overall, children

engage in more after-school and daily physicalvagton days with increased school-
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based physical activity opportunities (Aldermamalet2012; Dale et al., 2000). Morgan et
al. (2007), however, found that only the most acstudents engaged in increased after-
school physical activity on days with increasedogdiphysical activity programming.

In a study that analyzed a national dataset @datively measured physical
activity, Long et al. (2013) found that each aduhal minute of school-day MVPA was
associated with an additional 1.14 minutes of tdglly MVPA, or 0.14 additional
minutes outside the school day. Gidlow, Cochrarevdy, and Smith (2008) were the
only investigators whose results indicated some tfpcompensation. Specifically, these
authors found that about half (47.4%) of youth witl lowest in-school physical activity
compensated by engaging in reduced physical actwat of school during the week and
about one-third (30%) compensated by engagingdaaed physical activity during the
weekend.

Together, these findings provide support for thpartance of school-based
physical activity opportunities. These opportumstean significantly help youth meet
and/or exceed physical activity recommendations.

A Before-School Physical Activity Program & StudentOn-task Behavior

Beyond the health benefits of physical activity #sdgotential to help fight
obesity, there is now a body of literature suggestinat physical activity opportunities in
school may also improve students’ classroom behasognition, and academic
achievement. For example, Sibley and Etnier (2003, meta-analytic review, found a
significant positive relationship between physigetivity and cognition in children, with
an effect size of 0.32. Additionally, in a qualivat review of the literature on the

association between school physical activity aratlamic performance (CDC, 2010),
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results indicated that physical activity may impgopaut does not adversely impact direct
or indirect measures of academic performance (5@&8iive, 48% insignificant, and
only 1.5% negative associations). Moreover, invéexg of research on the effects of
short bouts of physical activity on attention-tgkan elementary school students, Mahar
(2011) found small to moderate improvements om#te-to-task following physical
activity breaks, with effect sizes typically rangifrom 0.13 to 0.60.

Further research in this area “is needed to jughiéyincorporation of physical
activity in school settings, especially to teachard administrators” (Mahar et al., 2006,
p. 2086), who may be hesitant to increase physicality time throughout the school
day because of the pressures they receive to irm@ocademic performance (Cothran,
Kulinna, & Garn, 2010). Demonstrating the cognitared academic benefits of physical
activity may alleviate some of their concerns agatlito additional physical activity
programming throughout the school day.

Physical activity and classroom behaviorOne aspect that is often explored in
association with school physical activity partidipa is classroom behavior. For the
purposes of this manuscript and similar to therdiédin provided in CDC’s (2010) report
(on the association between school physical agtand academic performance) for
academic behaviors, classroom behavior includasusbehaviors that may have an
impact on students’ adjustment and academic pediocen These behaviors may include
social and work aspects of classroom behavior,-oméask, time-off-task, misbehavior,
fidgeting, and other related types of behavior. €é@mtration and other types of cognitive

functioning (e.g., executive control) measured tigitopsychological and cognitive tests,
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as well as academic performance, are not considgereteasures of classroom behavior
and are therefore not included in this chapteréitere review.

The literature review in this chapter provides &argiew of studies that have
examined various expressions of children’s classrbehavior following different types
of physical activity and is organized into four sees based on the type of physical
activity employed in each study (i.e., physical &tion, recess, classroom physical
activity, and before-school physical activity). Basection is further divided and
organized in the following subsections: (a) clasardehavior measures used, (b)
classroom behavior evaluation process employednt@)-observer reliability and (c)
overview of findings.

Classroom behavior following physical education-related interventions. Two
studies could be identified that investigated ttiects of physical education-related
interventions on students’ classroom behavior (Dwigézzard, & Dean, 1996;
Tuckman & Hinkle, 1986). Both studies in this sentivere conducted with students in
the upper elementary grades.

Classroom behavior measures and evaluatigwth studies utilized validated
behavior scales to assess students’ classroomibehatiich were completed by the
classroom teachers both prior to and followingittierventions. Specifically, Tuckman
and Hinkle (1986) used the Devereaux Elementarp&@8dBehavior Rating Scale (Swift,
1982), which consists of over 40 items rated orp@idt scale that cover multiple
behavior factors related to academic achievemeatipistment (e.g., work organization,
irrelevant thinking/talking, etc.), whereas Dwye¢iaé (1996) used the KAB Child

Behaviour Scale (McGee, 1977), which consists sdrées of 18 items rated on a 5-point
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scale and covers both social and work aspectas$om behavior.

Findings.The results of the two studies described in tagdisn are mixed. On
the one hand, Tuckman and Hinkle (1986) did nat Significant differences between
groups (i.e., participation in regular physical eghion vs. running sessions) on
classroom behavior. On the other hand, Dwyer €18P6) found significant
improvements in classroom behavior following bdté skill (9.32+ 0.88 points; out of
90 possible points [18 items x 5-point scale fahgpand fitness groups (6.871.07
points; out of 90 points) relative to the contrblpical education group (1.660.74
points; out of 90 points).

Classroom behavior following recess. Five studies were identified that
investigated the effects of recess on studentssotm behavior (Barros, Silver, &
Stein, 2009; Jarrett et al., 1998; Pellegrini & 3a1993; Pellegrini, Huberty, & Jones,
1995; Ridgway, Northup, Pellegrin, LaRue, & Highish2003). These studies were
conducted exclusively with elementary school cleifdand one of these studies
(Ridgway et al., 2003) also focused on students aifitention-deficit hyperactivity
disorder (ADHD).

Classroom behavior measurd@de five studies in this section focused on vagiou
classroom behavior measures. Barros et al. (20@9)&ed group classroom behavior
based on a misbehavior frequency scale. Jarralt €t998) examined participants’ work
(e.g., on-task behavior, doing assigned work, ditento the teacher), fidgety behavior
(e.g., excessive movement, tapping, arm or leggmy), and listless behavior (e.g.,
head on desk, starting outside). Pellegrini andi®@093) evaluated students’ fidgety

behavior (e.g., moving while seating, tapping feetcil, etc.) and concentration, which
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was defined as degree of attention to seat wodirectness of gaze to work. Pellegrini et
al. (1995) examined inattention, which was als@deined by students’ gaze (i.e., not
looking directly at the teacher during the boolkdieg/listening sessions; not looking
directly at the activity, a peer in that activigy,the teacher if she was in the center or
talking to the child/class). Last, Ridgway et 20Q3) looked at several aspects of
inappropriate behavior: (a) off-task behavior —-king away from instructional materials
for more than three seconds, (b) inappropriate h@ateons — any vocal noise or
verbalization that was not preceded by the childised hand and acknowledgment by an
adult, (c) out of seat - the child’s full body wkigot being supported by a chair or the
child’s buttocks removed from the chair, for atdethree seconds, (d) fidgeting -
repetitive unnecessary movements of any part othiid’s body, and (e) playing with
objects - touching any object that was not assediatith an assigned task).

Classroom behavior evaluatioRour of the studies in this subsection evaluated
students’ classroom behavior using direct obseyadtiarrett et al., 1998; Pellegrini &
Davis, 1993; Pellegrini et al., 1995; Ridgway et 2003) whereas one study used teacher
ratings of classroom behavior (Barros et al., 20B8}h Jarrett et al. (1998) and Ridgway
et al. (2003) used partial interval recording. &glini et al. (1995) used scan sampling
and instantaneous recording, whereas PellegrinDawis (1993) used focal child
sampling and instantaneous recording Finally, Baetoal. (2009) used teacher ratings of
classroom behavior based on a 5-point scale (1sbehiaves very frequently and is
almost always difficult to handle, 5 = behaves gtiomally well).

Inter-observer reliabilitylInter-observer reliability results were reported as

acceptable for all four studies that used systenmdaservation. Pellegrini and Davis
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(1993) reported inter-observer reliability scorés88 and .77 for fidgeting and
concentration codes, respectively. Pellegrini e(18195) reported inter-observer
reliability statistic (Cohen’s kappa) values abo&@ for inattention in all three
experiments (.75, .72, and .86, respectively) elaet al. (1998) indicated that the
percentages of agreement between pairs of obsearmged from 91.2% to 93% on
work, 88.3% to 91.2% on fidgetiness, and 96.7%3&% on listlessness. The authors
also reported inter-observer agreement of over peedéent on all variables during the
second reliability check with an observer who wiasded to the study conditions (recess
vS. no recess). Finally, Ridgway et al. (2003) reggubthat the average inter-observer
agreement of inappropriate behavior was over 9Q%lfgroups of students.
Findings.The results of the study conducted by Pellegridi Bavis (1993) can
be divided into two categories: (a) pre-recesssctasn fidgeting and concentration, and
(b) playground behavior and post-recess classradgeting and concentration. As far as
pre-recess classroom behavior is concerned, ddirenifidgeted significantly more in the
long (3-hour) confinement conditioM(= 3.32; on a 7-point scale) than in the short (2.5-
hour) condition M = 2.83; on a 7-point scale). In terms of the relaghip between
playground behavior and post-recess, results iteticga) a significant positive
relationship between both social and non-sociat plad fidgeting in class € .15 and
= .13, respectively), (b) a significant positivéatenship of social sedentary recess
behavior with concentratiom € .14) and a significant negative correlation lesw
social sedentary recess behavior and fidgetimg-(17), and (c) a significant negative
correlation between non-social sedentary recessvomhand concentrationr € -.16).

Although the above results indicate that childrérowvere more active (both socially and
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non-socially) during recess were more restlesharctassroom, the strength of the
relationships was very weak (< .20).

The results of the study by Pellegrini et al. (1)9&&n also be divided into two
categories: (a) pre-recess inattention-to-task(bjhgre-recess vs. post-recess inattention-
to-task. For pre-recess, the authors found thaesiis’ pre-recess inattention-to-task was
greater during the long confinement period (i.hewrecess was offered 30 minutes
later). However, this finding was significant oribr kindergarten (mean differences
(MD) = 1-33% based on gender and gender-prefewtdtst) and fourth grade (MD = 7-
24%) students (not for second grade students)peraxent one and for fourth grade
boys (MD = 3-39%) (not for fourth grade girls aretend grade students) in experiment
two. For pre-recess vs. post-recess, the autharglfthat inattention-to-task rates were
higher before recess than after recess, both fioloou and indoor recess. Again,
however, this finding was significant only for sadagrade (MD = 8.39%) and fourth
grade (MD = 1.70%) students (not for kindergartemsnts) in experiment one, for
second grade students (MD = 1.78%) (not for fogrdde students) in experiment two,
and for one (MD = 1.25%) of two fourth grade classeexperiment three (the only
experiment where recess took place indoors).

Jarrett et al. (1998) examined both group effestsiadividual differences in
their study. Regarding group effects, the resulth® study indicated that on-task
behavior significantly increased (90% vs. 85%) addety behavior significantly
decreased (7% vs. 16%) on days with recess compadal/s with no recess. Mahar et
al. (2011) estimated medium (Cohedh's 0.51) and large (Coherds= 0.94) effect sizes

for the on-task and fidgety behaviors, respectiviily differences were found for listless
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behavior. Concerning individual differences, theules of the study indicated that 60%
of the participants, including all five studentdlwattention deficit disorder, benefited the
most (i.e., were at least one standard error ofitean above the mean difference score
on a variable; on-task behavior +6.6%; fidgetind€s6%) from recess, either by
improving on one or on both behaviors. On the olfagrd, however, six students seemed
to function better without recess, although twah&m reduced their fidgeting (an
improvement) concurrently with decreasing theirtask behavior.

Ridgway et al. (2003), who evaluated the effecteeoéss on the classroom
behavior of second grade children with and with®DHD, found similar results for both
groups. Participants’ levels of inappropriate betwiawere consistently higher on days
without recess than on days with recess. Alsojgaants’ levels of inappropriate
behavior progressively increased over time on @agsno recess, which did not occur
on days with recess. However, the effects of reaess greater for most of the
participants with ADHD (35%, 41%, and 15% improveitehan for the groups of
participants without ADHD (16%, 22%, and 16% impeoent).

Finally, the results of Barros et al. (2009) aresented based on the two
classifications of recess employed in the studgeBaon the initial classification (‘some’
vs. ‘no/minimal’ recess), Barros et al. (2009) fduhat teachers’ ratings of classroom
behavior were significantly better for children wgome recess (3.60.85) than for
those with no or minimal recess (34@.90). Mahar et al. (2011) estimated a small effect
size (Cohen'd = 0.18) for this difference. Based on second diasgion with five
subcategories for ‘'some recess’, Barros et al. p@fund that teacher ratings of

classroom behavior were significantly better foitla¢ groups with some recess than the
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‘no or minimal recess’ group (mean differenge3.18). Mahar et al. (2011) estimated
small effect sizes for these differences (Cohdg®.20). At the same time, however, no
significant differences were observed among theggavith different levels of exposure
to recess.

The results of the studies in this section araatiff to compare due to the
different research questions, designs, classrodravier measures, and evaluation
methods employed. Collectively, however, theseistugdrovide evidence that recess
physical activity breaks improve students’ clasandzehavior and attention-to-task.

Classroom behavior following classroom physical activity. Four studies were
identified that investigated the effects of classngphysical activity on students’
classroom behavior (Goh, Hannon, Fu, & Prewitt,2@rieco, Jowers, & Bartholomew,
2009; Katz et al., 2010; Mahar et al., 2006). @kthstudies, one is an unpublished study
(abstract) that was presented at the 2014 AAHPE&(D@mal convention (Goh et al.,
2012). All of the studies in this sectiarere conducted with elementary school children.

Classroom behavior measurésom the four studies in this section, three foduse
on on-task and off-task classroom behavior (Gadl.e2012; Grieco et al., 2009; Mahar
et al., 2006). The study by Katz and colleagued@2@as the only study in this section
that did not focus on on-task and off-task meastoevaluate classroom behavior. In
this study, classroom behavior was assessed hwydheand social skills component of
the district’s progress report, which compriseccledsroom behavior-specific items.

Classroom behavior evaluatiomhe three studies in this section that focused on
on-task and off-task behavior evaluated studetds'scoom behavior using direct

observation (Goh et al., 2012; Grieco et al., 2088har et al., 2006). Goh et al. (2012)
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and Grieco et al. (2009) both employed momentang sampling, recording the
participants’ behavior only at the moment at thé ehthe specified interval. Mahar et al.
(2006) used whole interval recording (i.e., thedwatr being observed must persist
throughout the entire interval to be scored fot theerval) for on-task behavior and
partial interval recording (i.e., the behavior lgeobserved is scored for that interval if it
occurs at all during the interval) for off-task l&for. Finally, in the Katz et al. (2010)
study, the work and social skills component ofdistrict’s report was evaluated and
reported by classroom teachers. Specifically, @i¢he 14 classroom behavior-specific
items were rated on a 3-point scale, with 3 belrggrmost desirable score (satisfactory)
and 1 the least desirable score (needs improvement)

Inter-observer reliability Among the three studies in this section that usestd
observation to assess student classroom behawigrivahar et al. (2006) and Grieco et
al. (2009) provided detailed information regardinggr-observer reliability. In the Mahar
et al. (2006) study, the mean percentage of intsexver reliability during the study was
94% (range: 84% - 100%). In the Grieco et al. (33Q249dy, classes were divided into
two sections in order to maximize the number ofeolstions for each student and, thus,
two observers were used to observe a whole classirae, which prevented researchers
from collecting inter-observer reliability data. Wever, inter-observer reliability was
established in separate classrooms at the begimmikigle, and end of the study (90%,
92%, and 94 %, respectively).

Findings.The findings of the studies in this subsectionmabeed. Two of the four
studies found improvements in on-task behavioofeihg short bouts of physical

activity in the classroom. Specifically, Mahar £t(@006) found a significant
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improvement of over 8% in students’ on-task behafrmm pre-Energizers to post-
Energizers (70.2 15.3 to 79.2: 11.4), which was of moderate effect (Coheh= 0.60).
In addition, the authors found a stronger effeah(€h’sd = 2.20) for the least on-task
students, who showed an improvement of 20% in sk{@&havior from pre-Energizers
to post-Energizers. Similarly, Goh et al. (2012)rfd a statistically significant
improvement of 5% in students’ on-task behavioneen pre-active and post-active
lessons.

Contrary to the results of the above two studiggdd et al. (2009), who
examined the effects of a physically active classréesson and body mass index (BMI)
category on elementary-aged children’s time-on;tesknd small, non-significant
improvements in time-on-task following the actiesdon for students of all BMI
categories. However, Grieco et al. found signifiadecreases in time-on-task for
students in all BMI categories following the inaeticontrol lesson. Specifically, an
inverse relationship was found between BMI and toneask after the inactive lesson,
with overweight (26.5% decrease; Cohemhs-1.28) and at risk for overweight (13.6%
decrease; Cohents=-0.68) participants demonstrating greater decrethsesnormal
weight participants (7.4% decrease; Cohe&rs-0.39). Finally, Katz et al. (2010) found
no significant differences between the interventaod control groups in behavior
changes from baseline as measured by the distwotrk/social skills progress report.

Classroom behavior following before-school programs. Only one study
(abstract) was identified that investigated the@# of a before-school physical activity
program on students’ classroom behavior (Mahat..e2@11).This study examined

elementary studentsN(= 27; mean age = 820.5 years) on-task behavior in respect to
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the First-Class Activity Program, a 30-minute befschool program that included sport-
specific skills, dance, circuit, and other actestj and was implemented using the
HOPSports Training System. The design employethisrstudy was ABA (baseline,
intervention, post-intervention/baseline) and asktbehavior was assessed via direct
observation five days at baseline, five times dythe eight-week intervention, and five
times post-intervention.

Classroom behavior measures and evaluatidns study focused on on-task and
off-task (motor, noise/verbal, and passive/othéitadk) behavior and employed the
same definitions as those used by Mahar et al. g2@lassroom behavior evaluation
was conducted through systematic observation awdfallowed similar procedures as
those used by Mahar et al. (2006). Specificallypl@hnterval recording was used for on-
task behavior and partial interval recording fdrtakk behavior. In this study, six to nine
students were observed during each 30-minute ols@nvperiod. Observation and
recording intervals were both five seconds longeAbne minute of observation (6
observation intervals) of the same student, themiess rotated to the next student to be
observed. The rotation from student to studentrepsated five times until each student
had been observed for a total of three minute8alikervation intervals.

Findings.The findings of this study indicated that childrgere significantly
more attentive during subsequent learning timeays dhey participated in the before-
school physical activity program compared to dégytdid not. Specifically, the results
indicated that on-task behavior significantly iresed from baseline (61%) to

intervention (79%), with a large effect size (Colsah= 1.17), as well as that it
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significantly decreased from intervention (79%ptist-intervention (64%), also with a
large effect size (Cohents= 0.95).
Purpose

Before-school physical activity programs providgoad opportunity for students
to engage in physical activity without taking time&ay from academics. Such programs
have the potential to help students: (a) increlase physical activity levels, meet the
daily physical activity recommendations, and imgrtheir health, especially taking into
account that children do not tend to compensatéhtphysical activity they receive
through school-based programs by being less adtiviag the rest of the school day or
entire day, and (b) improve their on-task behathooughout the school day, which is an
outcome that can motivate teachers and adminissr&danake policy changes related to
the adoption of physical activity programs. Runiwegking clubs constitute one
example of a component of a comprehensive schoaliqdd activity program and they
provide a good option for a before-school programesrunning and walking are lifetime
physical activities and generate important headthetfits.

Given the scarcity of information on before-schpagrams, and specifically on
running/walking clubs, and their impact on studamysical activity levels and on-task
behavior, the purpose of this study is to exameeefffect of a before-school
running/walking club on elementary school childeephysical activity levels and on-task
behavior. Specifically, this study will examine timdowing research questions:

1. How much physical activity (i.e., steps and modetatvigorous physical activity

[MVPA]) do children receive during the running/wadg club and the school day?
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. Are there any differences between boys and girlsetiween normal weight and
overweight/obese children in terms of physicahaistievels accumulated during
the running/walking club and throughout the scham)?

. Do children compensate for the physical activitgtineceive in the
running/walking club by being less active during tlest of the school day?

. Does children’s on-task behavior improve on dagy tharticipate in the
running/walking club?

. Are there any differences between boys and girlsetiween normal weight and
overweight/obese children in terms of on-task berdwellowing the

running/walking club?
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Chapter 3: ABEFORE-SCHOOL PHYSICAL ACTIVITY PROGRA& STUDENT
PHYSICAL ACTIVITY LEVELS

Childhood obesity constitutes one of the most sarfmublic health concerns in
the United States and is associated with variousrad health outcomes (e.g., increased
risk for developing cardiovascular disease riskdes; metabolic-related complications,
pulmonary disorders, and psychological disordersigiased risk of becoming obese
adults) (Daniels, 2006). Low levels of physicaliaty have been identified as a
significant contributor to childhood obesity (Broekal., 2009; Jago, Baranowski,
Thompson, Baranowski, & Greaves, 2005; Trost, Kéfard, & Pate, 2001).

The U.S. Department of Health and Human Servic&DHHS, 2008)
recommends that youth accumulate at least 60 naraftghysical activity each day, the
majority of which should be moderate-to-vigorou®msity aerobic activity, including
vigorous intensity aerobic activity on at leaste3/sl per week. Similarly, the daily step
recommendation for children is 12000 steps per gagardless of gender, which is
thought to be equivalent to the recommendatiorDaihéutes of moderate-to-vigorous
physical activity per day (Colley, Janssen, & Tréagh2012).

Physical Activity Levels of U.S. Youth

Despite the extensive health benefits of physicVvigy (e.g.,Janssen &
LeBlanc, 2010)many children and adolescents do not meet ttemeended guidelines
(USDHHS, 2008). Usinthe 2003-2004 NHANES physical activity data meagurg
accelerometry, Troiano et al. (2008) found thaiy@#1% of children and 6-8% of
adolescents met the recommended 60 (or more) nsidi@t least) moderate physical

activity per day. Also, according to the 2011 YoRisk Behavior Surveillance System
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data (CDC, 2012), only 28.7% of high school studeaported having been physically
active at a moderate intensity at least 60 minpégsiay on all seven days before the
survey. Additionally, the 2002 Youth Media Campalgmgitudinal Survey (CDC,
2003) revealed that 61.5% of children aged 9-13sykad not participated in any
organized physical activity during their non-schbolrs in the preceding seven days as
well as that 22.6% did not engage in any free-faingsical activity during the week prior
to the survey. All above studies used nationalpresentative samples.

Generally, study findings indicate that physicdhaty levels significantly
decline with age as well as that there are siganificex differences, with boys being
more active than girls (Chung, Skinner, SteineR&rin, 2012Nader, Bradley, Houts,
McRitchie, & O’Brien, 2008 Troiano et al., 2008; Trost et al., 2002). Thieralso some
evidence suggesting that weight status is inverstied to physical activity (Chung et
al., 2012). Based on these findings as well asitickeng that children who are active are
more likely to remain active during adolescence aahalthood (Malina, 1996), it is
critical to promote physical activity participatias a lifestyle behavior from early years.
The Role of Schools

Schools have been identified as primary sites fompting physical activity (e.qg.,
Institute of Medicine, 2013; Pate et al., 2006; Wdtealth Organization, 2008) because
of their potential to reach the vast majority dficol-aged youth. Additionally, schools
provide various opportunities for physical activiigrticipation (e.g., physical education,
recess, extracurricular activities, etc.), androftave the required resources (i.e.,
facilities and/or equipment) and personnel withcadee training who can define

physical activity policies as well as organize #amallitate physical activity programs.
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Further, there is evidence that well-designed aelt-mwplemented school physical
activity programs can result in increases in thgspdal activity levels of youth (Salmon,
Boot, Phongsavan, Murphy, & Timperio, 2007; StdieKenzie, Welk, & Booth, 1998;
Timperio, Salmon, & Ball, 2004; van Sluijs, McMin&,Griffin, 2007).

However, despite the potential of schools to effety promote physical activity,
most of the time children and adolescents spesdhnol is sedentary in nature (i.e.,
sitting) and, in addition, as a result of the caotreconomic conditions and the heavy
emphasis on improving standardized test scoresigddyactivity opportunities in school
(i.e., physical education and recess) have dealdhsdast few years in favor of the core
academic subjects (Center on Education Policy, 2B@rdman, 2007). For example, a
nationally representative survey of 349 schoolritist revealed that between the
enactment of No Child Left Behind (2001-2002) an@@-2007, 9% of elementary
school districts have decreased physical educétioan average of 40 minutes per week
whereas 20% of districts have decreased recesddmad average of 50 minutes per
week (Center on Education Policy, 2007). Also,rgmults of the School Health Policies
and Programs Study (Lee, Burgeson, Fulton, & S2407) indicated that only 3.8% of
all elementary schools provided daily physical edien in 2006, whereas only 26%
provided regular recess for all grades. Furthergls no federal law that requires
physical education in American schools and, astrae time, state mandates regarding
physical education are broad and general (NASPEHR A2012). It is thus clear that PA
recommendations for children and adolescents cdmaotet through physical education
and/or recess alone.

Comprehensive and Coordinated Approaches to Increasy Physical Activity
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The results of several review studies that invastid the effectiveness of
physical activity interventions in youth indicateat comprehensive (i.e., whole-of-school
approaches, including curriculum, policy, and eonmental strategies) (Timperio et al.,
2004), multi-component (e.g., physical educatidrygical activity breaks, etc.), and
coordinated (e.g., involving family and communi($almon et al., 2007; van Sluijs et
al., 2007) interventions are more likely to be ®sstul in increasing physical activity.
Therefore, to help youth accumulate the recommenadsalints of daily physical, a
number of comprehensive initiatives have evolvethenU.S. that target the school
setting. One of these initiatives is the ComprelvenSchool Physical Activity Program
(CSPAP) concept that emerged in 2008 (NASPE, 2808)includes five components:
(a) physical education, (b) physical activity dgrischool, (c) physical activity before and
after school, (d) staff involvement, and (e) famalyd community involvement.
Before-school Programs

Before-school and after-school physical activitygrams constitute one of the
components of a CSPAP (NASPE, 2008). However, rekealated to this component
has predominantly focused on after-school progr@ngs, Beets, Beighle, Erwin, &
Huberty, 2009; Pate & O’Neill, 2009), possibly besa they are more prevalent.

Before-school physical activity programs, whichk #re focus of this study, refer
to any type of program that focuses on the promatiophysical activity at the school
setting or through the school. In its CSPAP Poliontinuum document, NASPE (2012)
identifies the optimal policy related to before-sohand after-school programs as one
that requires the provision 30-60 minutes of magron after-school physical activity, of

which 50% should be spent in moderate-to-vigordusigal activity (MVPA). The
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following sections focus on available informatiam ghysical activity levels before
school, active commuting programs, and other besoh®ol programs.

Before-school physical activity patternsAlthough much attention has been
given to youth’s physical activity levels in thestdew years, only six descriptive (i.e.,
non-intervention) studies could be identified tfratused on before-school physical
activity patterns. These studies, which were atidtwted with elementary aged children,
examined various questions, employed differentumsénts to assess physical activity
(i.e., pedometers, accelerometers, systematic vdusamn) and assessed before-school
physical activity for various durations of timedifn 30-minutes to about two hours).

The results of these studies show the potentibetdre-school time to
significantly contribute to children’s overall phgal activity levels. Tudor-Locke, Lee,
Morgan, Beighle, and Pangrazi (2006) found thadestis accumulated 166393 steps
before school, which was significantly higher thdnysical education and recess steps.
Fairclough, Beighle, Erwin, and Ridgers (2012) &#l &s Fairclough, Butcher, and
Stratton (2007, 2008) found that, on average, odldiccumulated up to about 10
minutes of activity before school. Additionally, Menzie, Marshall, Sallis, and Conway
(2000) and McKenzie, Crespo, Baquero, and Eldet@fund that both boys and girls
who were present in activity areas before schogagad in significant portions of
MVPA (i.e., between 40% and 60% of time spent itivig areas before school).

Study results regarding sex differences were mikéakt studies found no
differences between boys and girls for the befatesl segment of the day (Fairclough
et al., 2007, 2012; McKenzie et al., 2010; Tudockmet al., 2006). However, McKenzie

et al. (2000) found that significantly more boyaritgirls (6.7% vs. 1.6%) visited activity
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areas before school as well as that boys in agt@rggas engaged in more MVPA than did
girls (59.6% vs. 40%).

It is noteworthy that organized activities rarebcorred (i.e., 8% of observations)
before school as well as that only an averagel®fobf all students attending school
visited activity areas before school in the McKenei al. (2000) study. Before-school
time is a time when children can choose to be aaninactive. During such periods,
busing students to school on time, providing maeeasibility to activity areas, as well
more supervision, equipment, and organized ac®jitmay encourage more students to
be physically active. Careful choice and structifrbefore-school activities may also
help to eliminate potential sex differences in lpefschool physical activity levels.

Active commuting to school Studies that targeted physical activity beforsost
worldwide primarily focused on active commutingstthool. Although review studies in
this area indicate a positive association with gsuphysical activity (e.g., Faulkner,
Buliung, Flora, & Fusco, 2009), one review studyarted smalkffect sizes for most
active commuting interventions (Chillén, Evensomughn, & Ward, 2011) angany
studies identified significant barriers that pretvactive commuting to school, including
travel distance and safety of the route (e.g.,&Masques, Martins,Williams, & Lopes,
2011; Trapp et al., 201Zyurther, in the United States, distance to schasl h
significantly increased over time and the percemt@gK-8 students who actively
commute to school decreased from 47.7% in 1962 6% in 2009 (McDonald, Brown,
Marchetti, & Pedrosa2011). It seems, therefore, that alternative leefmhool physical
activity programs may be needed that can reacimtjjerity of children and are free of

the barriers associated with active commuting twet
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Other before-school programsOnly three before-school programs could be
identified in the literature that did not targetiae commuting to school. The first
program (Mozen, Cradic, & Lehwald, 2010) was ad 2@-minute program for middle
and high school students that involved a varietgativities (e.g., aerobic training,
basketball games, jump rope activities, open/fitag, @tc.) and was described in a paper
for practitioners with an emphasis on how to essaldimilar programs. The other two
programs (Mahar, Vuchenich, Golden, DuBose, & Rked2011; Stylianou, Kulinna, &
Kloeppel, 2014) were interventions that focusedneneasing physical activity.

In the Mahar et al. (2011) study, a 30-minute befrhool program that included
sport-specific skills, dance, circuit, and othethattes, was used with a group of third
grade students. The results of this study indictitatithe participants spent an average of
46.4% of their time in the program in MVPA (2:3.9 min) and obtained about one
third of the recommended amount of school-basedipalyactivity.

Stylianou et al. (2014) studied a before-schoohmgywalking club that took
place for 10-20 minutes every day in one Amerigahdn community. The findings of
the study indicated that: (a) students covered &etw6 and one mile per day during the
running/walking club, (b) there was a significamtriease in the average daily distance
students covered over time, and (c) there were gade level and gender differences.

Both of the studies described above point out titergial positive outcomes of
before-school programs. However, the before-schomjram used by Mahar et al.
(2011) was implemented through an interactive rmakdia physical activity training
system that needs to be purchased and involvegmeunit for many of the lessons. These

features may make a program like this inacces$iblmany schools. A practical
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alternative for a before-school physical activitpgram may be a running/walking club.

Running/walking clubs. Running/walking clubs constitute one example of a
before-school program. Running and walking reprekietime physical activities and
generate important health (e.g., weight managenmaptpved cardiovascular fitness,
reduction of risk of obesity, heart disease, diebettc.), psychological, and other
benefits (e.g., Sachs & Buffone, 1997). Accordimdratliffe and Bostick (2001), the
purpose of running/walking clubs is “to help chddrimprove their ability to sustain
continuous running and walking, identify walkingdarunning as beneficial
cardiorespiratory exercise, and participate inydatlking and running outside of
regularly scheduled physical education class” 4). 2

However, other than the study by Stylianou e{2014) described above, only a
few studies could be identified that focused omimg clubs/programs (Foshay &
Patterson, 2010; Ratliffe & Bostick, 2001; Tuckn&hlinkle, 1986; Xiang, McBride, &
Bruene, 2004, 2006; Xiang, McBride, Bruene, & 12007). Overall, these studies
focused on various student outcomes (e.g., phygimdboutcomes like cardiovascular
fitness/endurance, body fat, motivation, etc.)tegldo running clubs, which were offered
mainly through physical education and recess. Tig minning/walking club study that
could be found that focused on physical activitsels is the one by Stylianou et al.
(2014), but the particular study was conducted witipecific population (American
Indian students) and did not use an objective nreasfyphysical activity levels (instead,
teachers counted laps). Clearly, there is a neédtttoer study the potential contributions
of running/walking clubs to students’ physical sit§i levels.

Physical Activity Compensation
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An issue related to the value and necessity émiht school-based physical
activity programs is physical activity compensatithvat is, whether youth engage in less
physical activity during the school day or aftehaal on days with increased school-
based physical activity programming. A review dated studies provides valuable
insights related to this issue that have significarplications for the value of school-
based physical activity programs.

First, youth do not seem to compensate on daysrestricted school-based
physical activity opportunities (e.g., physical edtion, recess) by being more active
during the school day or after school (Aldermamliigan-Deal, Beighle, Erwin, &

Olson, 2012; Dale, Corbin, & Dale, 2000; Morganigbée, & Pangrazi, 2007). Second,
youth do not compensate for increased school-baisgsical activity opportunities
(including before-school programs) by engagingesslschool-day (Mahar et al., 2011),
after school or daily (Alderman et al., 2012; Dalel., 2000; Morgan et al., 2007)
physical activity. On the contrary, some studiesults indicate that, overall, children
engage in more after-school and daily physicalvagton days with increased school-
based physical activity opportunities (Aldermamalet2012; Dale et al., 2000). Morgan et
al. (2007), however, found that only the most acstudents engaged in increased after-
school physical activity on days with increasedosdiphysical activity programming.

In a study that analyzed a national dataset @datively measured physical
activity, Long et al. (2013) found that each aduhal minute of school-day MVPA was
associated with an additional 1.14 minutes of tdglly MVPA, or 0.14 additional
minutes outside the school day. Gidlow, Cochraredy, and Smith (2008) were the

only investigators whose results indicated some tfpcompensation. Specifically, these
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authors found that about half (47.4%) of youth witl lowest in-school physical activity
compensated by engaging in reduced physical actwat of school during the week and
about one-third (30%) compensated by engagingdaaed physical activity during the
weekend.

Together, these findings provide support for thpartance of school-based
physical activity opportunities. These opportumtcan significantly help youth meet
and/or exceed physical activity recommendations.

Conceptual Framework

This study focuses on a before-school programobtiee CSPAP components,
and its effect on children’s physical activity lé&vdt is grounded in the conceptual
framework guiding CSPAP programs, which is based sacial ecological perspective
acknowledging the interconnectedness between avidodl and his/her environment,
and assumes four interactive levels of influenae,(micro-, meso-, exo-, and macro-
system) (Carson, Castelli, Beighle, & Erwin, ing8k The basic premise of this model is
that elements from each level of influence musttom in synergy for effective and
sustainable CSPAP implementation.

At the microsystem level, which includes all fi€@S&PAP components, lies the
selection of the before-school program as an amdit existing physical activity
programming. The mesosystem level, which refedifferent types of facilitators,
includes the physical education teacher as theperho has the knowledge, skills, and
dispositions to facilitate/run the before schoagyam and create a safe (physically,
socially, emotionally) environment for physicaliaiy participation. This level also

involves other resources, such as time and splmmfabn, as well as access to facilities.
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The exosystem level, which mainly refers to lead@rlves the school physical activity
champion (physical education teacher or other idd&f) who initiates the before-school
program, approval and support from administrataenwell as support from other school
personnel and parent volunteers. Finally, the nsystem or culture level (i.e., policy
interventions and normative behavior and beliefs)plves the adoption of the before-
school program, which is first and foremost a polictervention, and conveys the
message to children that their significant othees, (teachers, parents, etc.) value and
encourage physical activity participation in thenficof a before-school program.
Purpose
The information presented above indicates the pialesf before-school physical

activity programs to significantly contribute tawdents’ physical activity levels,
especially taking into account that children doteotd to compensate for the physical
activity they receive through school-based progragnbeing less active during the rest
of the school day or entire day. Running/walkingpbsl may be an ideal option for a
before-school program since running and walkingeegnt lifetime physical activities
that generate important health benefits. Giverstiagcity of studies focusing on before-
school physical activity programs as well as rughralking clubs, the purpose of this
study is to examine the effect of a before-schonhmg club on elementary school
children’s physical activity levels in the runninyb and during the school day.
Specifically, this study examined the followingeasch questions:

1. How much physical activity (i.e., steps and modetatvigorous physical activity

[MVPA]) do children receive during the running/wadg club and the school day?
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2. Are there any differences between boys and girterims of physical activity levels
accumulated during the running/walking club andtghout the school day?

3. Are there any differences between normal-weight@retweight/obese children in
terms of physical activity levels accumulated dgrihe running/walking club and
the school day?

4. Do children compensate for the physical activitgtineceive in the
running/walking club by being less active during tlest of the school day?

Methods
Participants and Settings

The participants for this study were third and thugrade student®NE88) from
two schools in the Southwestern U.S. The two schaele a purposive sample of
schools that were interested in participating emstudy and represented two different
settings (i.e., private vs. public). The goal wasto compare the two schools but rather
to replicate the study across the two settings.okendetailed description of the
participants as well as two schools follows below.

School A.The first school was a K-8 private, independenbsthn fall 2013,
when the study took place, the total enrollmergafool A was 273 students, the
majority of which identified their ethnic backgralias Caucasian.

From this school, 40 third and fourth grade stusl@mitially volunteered to
participate in the study. However, one student pleolpout during the first week of the
study, resulting in a final sample of 39 particimaﬁ?d grade=16, 9 grade=23; male=14,
female=25), the majority of whom identified thetheic background as Caucasian

(n=35; 89.74%). About one quarter of the participg@8&68%) were overweight or
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obese (mean BMI=16.97 kgfn8D=2.90 kg/nf). Detailed demographic information for
the participants can be found in Table 1 in Apperili

At this school, students received two 45-minutespdgl education lessons per
week, as well as daily recess during lunchtimenidutes combined). Other physical
activity opportunities available at this school eerjump rope club (once a week), as
well as various afterschool sport clubs (e.g., endencing, etc.). Active commuting to
school was limited to non-existent at this setting.

In terms of the physical education curriculum, pigsical education teacher
mainly employed two curricular models: (a) the Dyn@Physical Education model (a
multi-activity model) with a four-part lesson formaintroduction, fitness, skill, and
game (Pangrazi & Beighle, 2013), and (b) Sport &tlan, where students are grouped
in teams for an entire unit and take on roles &&cboach, referee, etc. (Siedentop,
Hastie, & van der Mars, 2011). During the studw, ¢bntent covered in physical
education involved various topics, including pedtanéessons, volleyball, soccer, cup
stacking, dancing, circuit stations, and climbioges.

School B.The second school was a K-6 public school. The ésteoliment of
school B during spring of 2014, when the study tplace, was 451 students (57.43%
Caucasian, 33.92% Hispanic, 8.65% other). Alsopm@icg to data from February 2014,
59.28% of the students in school B were eligibleffee or reduced-price lunch.

From this school, 57 third and fourth grade stusiémtially volunteered to
participate in the study. However, one student pleolpout during the first week of the
study, resulting in a final sample of 56 particifga(8® grade=28, ¥ grade=28; male=31,

female=25), who identified their ethnic backgrowsdCaucasiam£30; 53.57%),
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Hispanic (=20; 35.71%), and Othen£6; 10.71%). Twenty of the participants (43.49%)
were overweight or obese (mean BMI=18.64 Kg/8D=4.05 kg/nf). Detailed
demographic information for the participants caridaend in Table 1 in Appendix B.

At this school, students received two 30-minutespdgl education lessons per
week, as well as daily recess during lunch (40 tesieombined for lunch and recess).
Other physical activity opportunities availabldlas school included an extra recess
period once a week as well as a Fit Kids club thet once a week. Additionally, about
20% of the students who volunteered to participatlis study reported that they rode
their bicycles or walked to school either occasilgnar systematically.

In terms of the physical education curriculum, disrict in which the particular
school belongs to adopts the Dynamic Physical Bautanodel (a multi-activity model)
with a four-part lesson format — introduction, &8s, skill, and game physical education
teacher (Pangrazi & Beighle, 2013). During the gtdlde units covered at this school
were hockey, golf, football, jump rope, Frisbee] &rack and field.

Research Design

This study employed a two-phase experimental desith an initial baseline
phase and an alternating treatments phase. Theatltey treatments design involves the
rapid alternation of two or more treatments or ¢ooas (e.g., no treatment vs.
treatment) while their impact on the target behaigoneasured (Barlow & Hersen,
1984; Cooper, Heron, & Heward, 2007). Rapid, howeldoes not necessarily mean
rapid within a fixed period of time” (Barlow & Hezgn, 1984, p. 253). In applied
research, it may mean that an alternative treatmegrbvided every time a participant is

seen (Barlow & Hersen, 1984).

59



Although a baseline phase is not required in terradte treatments design, it can
strengthen the conclusions drawn from this desighsiould be included when possible
(Cooper et al., 2007; Zhan & Ottenbacher, 2001)CAsper et al. (2007) note, the
inclusion of a baseline phase allows predictingdai points in the control condition of
the alternating treatments phase as well as accsimm verification of effect by
demonstrating that the level of performance dutirggbaseline remained unchanged with
the introduction of the intervention. Also, the &lage phase allows comparing the
behavior change produced by different conditiorattnents with the typical level of
behavior uninfluenced by the intervention (Coopealg 2007).

An alternating treatments design controls for ntlostats against internal validity,
including selection, history, and maturation (itee same participants receive both
treatments/conditions). Additionally, the initizddeline phase helps to control for
regression to the mean as well as for testing &sif@hich constitute a particular threat in
designs with repeated measures/assessments. Akbaage in the level and/or slope of
the target behavior with manipulations of the ctinditreatment provides further
evidence that repeated testing/measurements dmpatt the dependent variable in an
alternating treatments design.

Alternating treatments designs also have severardages over other applied
behavior analysis designs, including the followite): do not require withdrawal of the
treatment like in reversal designs to demonstrdtmetional relationship between the
independent variable and the target behavior, gbjull results from the comparison of

two treatments or conditions can be obtained wighielatively short period of time
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relative to reversal or multiple baseline desigmg] (c) can be used with
unstable/variable data (Barlow & Hersen, 1984; Goat al., 2007).

Conditions, phases, and number of data point3.he two conditions compared
for this study included a non-treatment (no befekeol program) and a treatment
condition. The two phases (i.e., baseline andradterg treatments) lasted about two and
five weeks, respectively, although the number @& gmints collected was different at
each school. The data collection schedule candredfon Table 2 in Appendix B.

As can be observed in Table 2 in Appendix B, taseline phase included five
data points (i.e., a whole week) for school A afdiata points (i.e., two weeks) for
school B. Although baseline measures are typicaliected until stability or
counterfactual is obtained, practical consideratipre., predetermined starting day for
the programs, limited duration of the programsuradtschool breaks, and availability of
resources) limited the capability to collect datadn undetermined period of time during
the baseline phase. However, it was expectedhikatambination of the baseline and
alternating treatments phase would be adequat/&ar potential condition differences.

During the alternating treatments phase, at schpbte data points were
collected for each condition (one data point perdtiion each week), resulting in a total
of 10 data points. At school B, data were collectaily for the duration of this phase
(i.e., five weeks), resulting in a total of 23 dptants (each week included two treatment
data points and three non-treatment data pointgpxor weeks with holidays and/or
field trips). The decision for the number of datants for this phase was based on the
minimum number of data points required (i.e., twodach condition; Barlow & Hersen,

1984) and the practical considerations mentionedab
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Condition sequencing and discrete conditiondn alternating treatments
designs, researchers must consider the issue tipfauleatment interference (i.e.,
would the effects be the same if each condition wgdemented alone), which is related
to the issues of sequential confounding or ordiexce (i.e., the order of
conditions/treatments may influence their effectgtee target behavior) and carryover
effects (i.e., the influence of one treatment omdjacent treatment, regardless of overall
sequencing). However, counterbalancing the ordéneatments (randomly or semi-
randomly) can control for order effects and cousaéancing along with ensuring clearly
discrete conditions/treatments can minimize carey@ffects (Barlow & Hersen, 1984).

The fact that the before-school program for eatiosl occurred on specific days
of the week did not allow counterbalancing the re@ament and treatment conditions in
a random fashion. Such limitations are not unusien conducting research in school
settings. However, in the case of school A, théreatment data points were manipulated
so they occurred both on days before and on daégsstaE treatment data points (at least
two times before and two times after). At schoothg treatment data points occurred
both before and after non-treatment data pointsyaveek since the program took place
on Tuesdays and Thursdays. Additionally, the twaddtions (i.e., no-treatment vs.
treatment) used in the study were clearly discrebech helps control for potential order
effects and minimize possible carryover effects.

Intervention: Before-School Physical Activity Progiam

The before-school program in both schools invol@ednning/walking club that

took place two times a week (Tuesdays and Thur3digs the purposes of this study,

students were considered to have participatedem#fore-school program if they had
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accumulated at least five minutes of moderate-g@ndus physical activity (MVPA).
The next paragraphs include a brief descriptiotheftwo before-school programs.

School A.At School A, the program lasted 20 minutes, froB078:10 am, and
classes officially started at 8:20 am. On days evitlthe program, students typically
arrived to school between 8:00 and 8:20, which egassidered homeroom time during
which students got ready and completed morning work

At this school, the physical education teacher @segInforcement system,
according to which students were rewarded for tpaiticipation in the program. The
teacher monitored the distance the students covatboh the program (seven laps
equaled a mile) and the students received “shogesthtokens for their shoestrings or
backpacks every five miles they covered.

School B.At School B, the program lasted 15 minutes, froB077:35 am, and
classes officially started at 8:00 am. At this sahetudents were not allowed on the
school campus before 7:20, the first bell rang:3b Am, and students from each class
lined up outside and waited for their teacherake tthem inside. Similarly to School A,
the period between 7:40 and 8:00 was considerecttamm time during which students
got ready and completed morning work.

The physical teacher at this school also useddoreement system to reward
students for their participation in the programe@&8fcally, students received a pencil for
each two laps they completed as well as a “cauginiglbgood” ticket (part of the school
accountability system) each time they participatetthe program.

Data Collection & Procedures
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University Institutional Review Board approval (98gpendix A) as well as
district and principal approval were obtained ptmthe beginning of the study. Also,
student assent and parental consent forms werédistd and collected prior to data
collection. Data collection occurred between lagtoDer and the middle of December of
2013 for School A and between the middle of Janaad/late February of 2014 for
School B. Data were collected on the following: gaysical activity (i.e., target
behavior), and (b) anthropometric measures (ieght and weight).

Physical activity. Steps and time spent in moderate-to vigorous phlarctivity
(MVPA) were assessed during: (a) the running/waldlub and (b) the school day. For
the purposes of the running/walking club, stepsramiites were recorded right before
students started running/walking as well as aetiek of the before-school program or
when they decided to discontinue participation. $adrool-day physical activity, steps
and minutes were recorded at the beginning of hoameitime (8:00 am at School A and
7:40 am at School B) and the end of the school day.

Physical activity levels were measured usingNkeev Lifestyles NL-1000
pedometer, which uses a piezoelectric mechanishistisamilar to accelerometers but
less expensive. This instrument is set to recotidigcabove 3.6 Metabolic Equivalents
(METs) and uses a sampling interval of four secondiéch is suitable for children
taking into account their sporadic physical acyiyaatterns. Th&lL-1000has been
shown to provide good estimates of physical agtivitchildren (Hart, Brusseau,
Kulinna, McClain, & Tudor-Locke, 2011; McMinn, Row8tark, & Nicol, 2010).

Prior to the beginning of data collection, studemse instructed how to use the

NL-1000and had the opportunity to use it during two ptgkseducation lessons. Visuals
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that were posted in the gymnasium as well as imtmerooms of participating classes
also served to remind students where to place pleeiometer, how to reset it, and how to
change the mode (i.e., step, minutes). Proper plaoeof the instrument was on the right
hip in line with the midline of the thigh. Elastelts were also available for students who
had a difficult time adjusting the pedometer onrthadire.

Pedometers were coded by color and number sodbhtatass had a different
color and each student was assigned a specific auama used the same pedometer
throughout the study. Shake tests for the pedosietere conducted prior to the
beginning of the study as well as every two wegksughout the study.

Anthropometric measures.Height (in meters) and weight (in kilograms)
measurements were obtained without shoes and lodatiyng using a calibrated digital
scale (Seca 882 Digital BMI Scale) and stadiomi@eca 214 Portable Stadiometer).
These measurements were taken during the firsi@eks of the study at each school
and were used to calculate students’ Body MassI@#l1) [weight (kg)/height (m)

squared] and BMI-for-age percentile using CDC’s Bbtl for schoolsHfttp://www.cdc.

gov/healthyweight/assessing/bmi/childrens_bmi/tiwl schools.htn)l Consequently,

BMI-for-age percentiles were used to classify stiusl@s normal-weight (<85
percentile) or overweight/obese86™ percentile) based on CDC'S BMI-for-age growth

charts for boys and girl&ittp://www.cdc.gov/healthyweight/assessing/bmifttehs

bmi/about childrens bmi.hthl

Data Analysis
Physical activity was assessed during the befdneedqrograms and across the

school day to determine the influence of the progran physical activity and potential

65



compensation effects. All analyses were perfornoedhéth steps and MVPA time, and
were conducted within a multilevel modeling framekvaith daily observations as level
1 variable (represented in equations by subsqrgotd person-level variables (e.g., sex
and BMI classification) as level-2 variables (reaeted in equations by subscript j).
Analyses were conducted separately for each schooe the purpose of the study was
not to compare the two schools but rather to raf@ithe study in two different settings.

For the purposes of quantifying the magnitude @rgjth of potential effects (i.e.,
effect size), th@seudo-R(Raudenbush & Bryk, 2002; Singer & Willett, 2003asv
calculated, which is interpreted as the proporteguction in variance for a parameter
estimate that results from comparing the variameeponent (i.e., residual or level-1
variance, intercept or level-2 variance) in a baseinodel to the same variance
component in a fuller model (i.e., a model with Biall predictor variables). This
statistic, which can only be interpreted as theeaf one model relative to another
model (and not as an explanation of the absolutsuatof variance), is analogous to the
R statistic in multiple regression and is estimatedugh the formula

(O-éASE — O'I%ULL )

Pseudo- R* =
O-éASE

where &7, is the estimated variance (i.e., variability) floe dependent variable in the
baseline or comparison model ang,, is the estimated variance for the dependent
variable in the full or fitted model. For the pusas of interpretingseudo-Rvalues,
Cohen’s (1988) criteria fd® values were used, according to which values 1®,and
.26 represent small, medium, and strong effecspeetively.

For example, for the purpose of determining theatf§ize when comparing a

model with no predictors (i.e., baseline modelfvatmodel with treatment (level-1
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variable) as a predictor (full model), the residoialevel-1 variance component would
need to be used in the above formula. Howeveith®purpose of determining the
proportion reduction in variance when comparin@sdiine model with a full model that
includes a level-2 or person-level variable (esgx), the intercept or level-2 variance
component would need to be used in the above f@anhulhe first case, the proportion
reduction in variance refers to day-to-day variaincine dependent variable, whereas in
the second case, it refers to variance in averagg@inaalues of the dependent variable.

Running/walking club physical activity. To determine the mean number of
steps and MVPA time accumulated within the runmaradking club (first research
guestion), an unconditional model (i.e., a mode¢hwio predictors) was tested

Yii = Bo + Uoj + 6 (1)

In the above model, Bepresents the mean values of the dependent lgrigireflects
variation in dependent variable means across stside®., between-person variance) and
g; is left-over variability across observations (iwithin-person variance).

Subsequently, to examine the influence of sex avitl#atus on average physical
activity levels (second and third research quesjiahe following model was tested

yii = Bo + B1 (sex) + B, (BMlstatug) + Bz (grade level) + ¢+ g (2).

In this model, Bis the expected dependent variable (i.e., stepdi*A) value when
sex=0 (i.e., boys), BMistatus=0 (i.e., normal we¢jghand grade level=0 (i.e., third
grade). The coefficients;BB,, and B are partial regression coefficients, indicating th
effect of each variable on average steps or MVPAamdtontrolling for the other
variables. Grade level was included in the modeltatrol for potential grade level

differences.
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School-day physical activity.To examine the mean number of steps and activity
minutes accumulated during the school day througtieustudy (first research question)
as well as examine the influence of sex and BMUstan average physical activity
levels (second and third research question), tiveesmalyses were conducted as above.

Compensatory effectsTo determine whether students compensated on days
they participated in the before-school program tiyaging in reduced physical activity
during the school day (fourth research questiamg)yses involved the testing of a
random intercept model,

Yij = Bo + By (treatmeny) + wy + g 3)
that allows intercepts (i.e., mean steps of MVRAd) to vary across individual students
but assumes constant slopes (i.e., same infludrtceadment). In this model,[Beflects
the expected number of steps or MVPA time in theeabe of treatment (treatment=0),

B is the change in school-day physical activity feuriit change in treatment (i.e.,
participation in the before-school programy,reflects variation in physical activity
means across students, afpdéeft-over variability not captured by the treatmh

Building towards this model, some preliminary asaly were conducted. These
analyses included testing for the influence ofwaeables of physical education and
extra recess (School B only) on day-to-day physactvity,

yii = Bo + By (PE;j) + B (extra reces3 W + g (4)
to determine if they needed to be included in sgbset models. Preliminary analyses
also included testing for potential effects of tlesign-based confounding variables of
phase and order on day-to-day physical activity e above treatment, to determine if

they needed to be included as covariates in subséguodels. These two variables were
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tested in separate models because order was adgrmirduring the alternating
treatments phase. For instance, the equation éamtbdel including phase was:
¥ = Bo + B: (treatmeny) + B, (phasg) + w; + g (5).
Subsequently, the variables of sex, BMI status, and grade levarlewncluded in
the resulting model. The purpose of this was temine the contribution of treatment to
school-day physical activity when controlling fbeese variables as well.
Following the preliminary analyses and the tesththe random intercept model,
a random slope model was also tested
Yij = Bo + By (treatmenj) + by (treatmeny) + w; + € (6).
that allows both intercepts (i.e., mean steps oPM\{ime) and slopes (i.e., treatment
effect) to vary across individual students. In timigdel, B reflects the average treatment
effect on school-day physical activity angddaptures the possibility that the magnitude
of the treatment effect varies across studdhi®valuate the contribution of this
model over the baseline model with no random slope, a likelihood ratio test was
used. This test is more appropriate than the z test of the slope variance because it
does not assume a random sampling distribution for variance (Raudenbush & Bryk,
2002).In this case, values of more than 5.99 (i.e., for two degrees of freedom
difference and a=.05) indicate a better fit of the random slope model in comparison
to the baseline model.
Results
As can be observed in Figure 1 in Appendix B, abst A, all students who
volunteered to participate in the study attendedafore-school program at least once

and, thus, they were all included in the analy8¢&chool B, however, seven students
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did not attend the before-school program at all\aacke therefore excluded from related
analyses. More detailed information about the feeqy of participation in the two
programs is available in Table 3 in Appendix B.

Running/Walking Club Physical Activity

Mean steps and MVPA time .Mean steps and MVPA minutes accumulated in
the before-school program at each school are dlaiia Table 1. The table also provides
information regarding the percentage of progranatiom spent in MVPA, as well as the
percentages of daily physical activity recommeratetiand school-day physical activity
the before-school program steps and MVPA time sre Mean running/walking club
steps and MVPA minutes by school, grade level,ssndare presented in Table 2.

Sex and BMI differences.The results of the model with sex and BMI statuis a
predictors and grade level as a covariate Epation2) differed by school. As can be
observed in Table 3, sex and BMI status did natiB@antly contribute to the prediction
of average steps and MVPA time at School A wherrotliimg for each other as well as
grade level. At school B, however, sex significarintributed to the prediction of steps
and MVPA time over and above BMI status and gradell Specifically, girls at school
B accumulated significantly fewer steps$B438.97) and MVPA time (B- -2:36
minutes) within the running/walking club in comsmn to boys. At the same time, BMI
status was found to be a marginally significgt.05) predictor of average steps (but not
MVPA time) at school B over and above sex and gtadel, with overweight/obese
students accumulating fewer steps<{B221.76) than their normal-weight peers.

Pseudo-Reffect sizes for the School B models indicatedrefliction in

intercept variance for steps and .25 reductiomtercept variance for MVPA time (i.e.,
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level-2 or intercept variance) when comparing tloelat with the set of predictors (sex,
BMI status, and grade level) with the unconditiomaldel (i.e., model with no
predictors), both of which are considered largeafsizesIn other words, the addition
of sex, BMI status, and grade level to the model with no predictors accounted for

30% and 25% of the variability in mean steps and MVPA time, respectively. Taking
into account that sex was the only significant pried, the proportion reduction of
variance can be predominantly attributed to that#j variable.

School-Day Physical Activity

Mean steps and MVPA time.Mean steps and MVPA minutes accumulated
during the school day at each school are avaiiabl@ble 1. The table also provides
information regarding: (a) the percentages of dalilysical activity recommendations the
school-day steps and MVPA time represent, andh@percentages of daily physical
activity recommendations the combined school-daytsefore-school program steps and
MVPA time represent. Mean school-day steps and MWiAutes by school, grade
level, and sex are presented in Table 4.

Sex and BMI differences.The results of the model with sex and BMI statsis a
predictors and grade level as a covariate Egp&tion 2 were similar for the two
schools. As can be observed in Table 5, BMI stdidisiot significantly contribute to the
prediction of average steps or MVPA time at eitt@rool when controlling for sex and
grade level. Sex, on the other hand, significaodigtributed to the prediction of both
average steps and MVPA time above and beyond Bflistand grade level at both

schools. Specifically, girls accumulated signifidaewer steps (School A: B -
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1765.88; School B: & -583.27) and MVPA time (School A;18 -9:13 minutes; School
B: B;=-4:17) during the school day in comparison toshoy

Pseudo-Reffect sizes for School A were .57 for steps addfod MVPA time.
For School B, they were .40 for steps and .31 foiPA time. These effect sizes
represent proportion reduction in intercept or l&/gariance when comparing the model
with the set of three predictors to the uncondalanodel and, based on Cohen'’s criteria,
are all large effect sizes.
Compensatory Effects

Preliminary analyses related to physical educdfionboth schools) and extra
recess (only for school B) (ségjuation 4 indicated that both of these variables
significantly contributed to the prediction of ploa activity when controlling for each
other. Additionally, preliminary analyses (deguation 5 examining the design-based
confounding variables of phase and order, indictttad only phase significantly
contributed to student physical activity when coliitng for treatment, physical
education, and extra recess. (Estimates for thetiennary models can be found in
Tables 4 and 5 in Appendix B). Therefore, the Jdasa of physical education, extra
recess (only for school B), and phase were includedibsequent models.

Consequently, the random intercept model wasddseeEquation 3 including
the variables of treatment, physical educatiomaerdcess (only for School B), and
phase, as well as sex, BMI status, and grade [&helresults of this model indicated that
treatment did not significantly contribute to schday steps or MVPA time over and
above physical education and phase at School AT@kle 6), therefore suggesting a

non-compensatory effect on days students parteibiat the before-school program. At
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School B, however, treatment was found to signifilgacontribute to the prediction of
both school-day steps and MVPA time when contrglfior physical education, extra
recess, and phase, as well as sex, BMI statugyrande level. Specifically, students at
School B accumulated a significantly greater nundbeteps (B= 331.46) and MVPA
time (B;= 1:26 minutes) on days they participated in thfeteeschool program.
However, the magnitude of this effect was smadleido-R=.02 for both steps and
MVPA).

Next, a model was tested that included a random slope for treatment (see
Equation 6). This modeldid not converge for either steps or MVPA time at School A
even when the number of iterations was increased, possibly indicating inadequate
information for the addition of a random slope (Singer & Willett, 2003) and
suggesting a uniform impact of the treatment across participants. However, the
likelihood ratio tests for School B indicated a better fit of the random slope model in
comparison to the random intercept model, both for steps (x2(2)=18.37, p<.001)
and MVPA time (x2(2)=22.46, p<.001). Based on the results of the random slope
model, therefore, the association between treatment and school-day physical
activity at School 2 differed across participants. On average, the person-specific
treatment slopes differed from the average treatment slope by 481.37 steps, 95% CI
[-603, 1284], and 1:54 minutes, 95% CI [-3:57, 6:56], suggesting that some children
compensated by engaging in reduced physical activity during the school day,
whereas others engaged in increased school-day physical activity on days they
attended the before-school program. Also, although insignificantg>.05), the intercept-

slopecorrelations were moderately positive (r=.34 for stepsaind r=.36 for MVPA
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time), indicating that the difference in steps MPA time on days with the treatment
was moderately higher for children with higher age school-day steps and MVPA time
on days without the treatment.
Discussion

This study aimed to examine: (a) children’s physical activity levels during a
before-school running/walking club as well as during the school day, (b) sex and
BMI status differences in physical activity levels, and (c) whether children
compensate for the physical activity they receivéhe running/walking club by being
less active during the rest of the school day.tRempurposes of this study, data were
collected from two different schools. Data analysés conducted separately for each
school since the study’s purpose was not to comparévo schools but rather to
examine the impact of the before-school programtoliren’s physical activity levels in
two different settings.

Running/walking club results indicated that children accumulated
substantial amounts of physical activity in the before-school program (1731 steps
and 10:02 MVPA minutest School A; 1502 steps and 8:30 MVPA minutes at School
B). The activity levels accumulated within both grams, whose duration was 20
minutes for School A and 15 minutes for School Bf or exceeded the standard of 50%
of before-school program time spent in MVPA (50%ahool A and 56.67% at School
B), as identified in the CSPAP Policy Continuum wiment (NASPE, 2012). These
results are comparable to the results of Mahak é2@11), the only other study identified

that focused on a before-school program and usethjactive measure of physical
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activity, who found that children spent an averafyé6.4% (9.3 minutes) of their time
present in the program in MVPA.

The amounts of physical activity accumulated thiotige before-school
programs at the two schools represent substamrtibps of the daily physical activity
recommendations (14.43% and 12.52% of the daily seommendations for Schools A
and B, respectively; 16.72% and 14.17% of the ddi{PA recommendations for
Schools A and B, respectively). The importancenese numbers lies in the fact that the
duration of these programs was only 20 and 15 ragiut

The significance of these amounts of physical #@gtig further highlighted when
considered relative to the school-day physicalégtievels (excluding the before-school
program physical activity) of children at the twahsols. At School A, the
running/walking club physical activity of childreapresented about 28.41% and 44.44%
of their school-day steps and MVPA time, respetyiv@imilarly, the before-school
program physical activity of children at Schooldpresented about 33.2% and 46.83%
of their school-day steps and MVPA time, respetyivigloreover, when adding the
before-school program physical activity levelstiode of the school day (see Table 1), it
is clear that the running/walking club has the pt& to help children meet and or
exceed the daily physical activity recommendations.

These findings should also be considered in kighbe current realities of
schools. Schools have been identified as idealipalyactivity promotion sites (e.g.,
IOM, 2013, Pate et al., 2006) but, at the same,tphgsical education and recess have
decreased across the nation over the last few ge@rto the increased focus on

academic performance (Center on Education Poli@§7® The two schools that
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participated in this study provided their studemiit daily recess but only two periods of
physical education each week. Additionally, acteenmuting to/from school was
minimal at School A, whereas only about 20% ofgh#icipants from School B reported
actively commuting to school either occasionallysypstematically. It is not surprising,
therefore, that the before-school running/walkihgbavas a significant source of these
children’s daily physical activity.

The fact that children at both schools accumulatgdificant amounts of physical
activity during the before-school program did resd to an overall compensation effect
in terms of school-day physical activity levels.dtiner words, as a group, children did
not engage in less physical activity during theostiilay on days they participated in the
before-school program. Although children at Schdskeemed to accumulate 169 less
steps and 00:14 less MVPA minutes on running/walkilub days, this decrease was not
statistically significant. On the other hand, aitbb there was a small and statistically
significant £<.001) increase in the physical activity childrérSahool B accumulated on
days they attended the before-school program (83kteps, 01:16 MVPA minutes), the
magnitude of this effect was small.

At the same time, analyses for School B also rexemidividual differences in
school-day physical activity compensation on rughwralking club days, suggesting that
some students may compensate by reducing theisle/ghysical activity during the
school day, while others may actually engage ineiased steps59 CI [-602.79,
1284.19], and MVPA time, 95% CI [-3:57, 6:56]. The intercept-slope correlations of

r=.34 for steps and=.36 for MVPA time, although insignificant, suggésat the
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difference in physical activity on before-schoabgram days may be moderately higher
in students that are more active during regulasday

These results are, for the most part, similar éordésults of previous studies that
investigated compensatory effects relative to sthased physical activity opportunities.
Mahar et al. (2011), who also focused on a befoh®al program, found no significant
differences in school-day physical activity (natliding before-school program activity)
on days children attended the before-school prog&milarly, other studies found that
youth do not compensate for increased school-baisgsical activity opportunities by
decreasing their after school or daily physicaivitgt (Alderman et al., 2012; Dale et al.,
2000; Morgan et al., 2007). Further, the resultsarhe studies indicate that, overall,
children engage in more after-school and daily maysctivity on days with increased
school-based physical activity opportunities (Aldan et al., 2012; Dale et al., 2000;
Long et al., 2013).

Contrary to the finding that children of low, medte, and high activity groups all
engage in increased physical activity on days witheased school-based physical
activity opportunities (Alderman et al., 2012), Man et al. (2007) found that only the
most active group of children in their study acclated significantly more daily steps on
school days with increased physical activity progmang. Also, in perhaps the only
study that identified a compensation effect, Giditval. (2008) found that some youth
with the lowest in-school physical activity compatel by engaging in decreased
physical activity out of school during the week amdthe weekend. Together, these
findings seem to lend support to the present stufipding that some children may

engage in increased physical activity on days #tend the before-school program

77



while some others may compensate by reducing $peintaneous physical activity. At
the same time, these findings point out the neetufther investigation of the
compensation question as a function of overallvagtievels (i.e., high, moderate, low).

This study also examined BMI status and sex diffees for children’s physical
activity, both during the before-school program #melschool day. In terms of BMI
status, only one marginally significapp(05) difference emerged, with overweight/
obese children at School B taking, on average f@g2r steps than their normal-weight
peers when controlling for sex and grade level. [abk of BMI differences may be due
to: (a) combining overweight and obese childrenne category (due to the relatively
small sample size), and (b) not obtaining a sepasiimate for vigorous physical
activity time. Related studies suggest that botynf@asures but not BMI are associated
with physical activity in children and adolescefAbbott & Davies, 2004; Rennie et al.,
2005), as well as that body fat correlates witlovagis but not moderate physical activity
(Abbott & Davies, 2004; Gutin, Yin, Humphries, & Beau, 2005).

Sex differences were found for physical activeyels both during the before-
school program and the school day when controflind@@MI and grade level. In terms of
the running/walking club, significant sex differ&scwere only found for School B, with
boys engaging in significantly more steps (439.001) and MVPA minutes (2:36;
p<.01) than girls. Although sex differences in plegsiactivity are often reported in the
literature, this finding should be interpreted wettution since children arrived at the
before-school program at different times and, tfuges these differences may be
reflective of this rather than actual differencephysical activity engagement while at

the program. In another study that looked at areetghool program, Stylianou et al.
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(2014) also found sex differences, with boys cawgsignificantly longer average daily
distances than girls. However, most descriptiveistithat looked at the before-school
segment of the day found no significant sex diffiees in children’s physical activity
levels (Fairclough et al., 2008, 2012; McKenzialet2010; Tudor-Locke et al., 2006),
whereas one study did (McKenzie et al., 2000).

Sex differences were also found for school-day @aysctivity levels in both
schools, again with boys engaging in significantigre steps (School A=176@<.001,;
School B=583p=.01) and MVPA minutes (School A=09:18;.001; School B=04:17,
p<.01) than girls. Such differences are common @litlerature (e.g., Troiano et al.,
2008; Trost et al., 2002) and highlight the neepayp particular attention to female
students’ physical activity patterns from a yougeg.a
Strengths and Limitations

The strengths of this study include its design,cwtdiombined a baseline phase
with an alternating treatments phase, thus comgplgainst threats to internal validity.
Another strength of the study is the replicationihef project in a second setting, which
provides support both for internal and externaidigl. At the same time, however,
additional studies are needed to support the gkeredodity of this study’s results to other
settings.

The limitations of the study include the fact ttia exact time of participation in
the before-school program was not monitored @eiyal and departure times). Another
limitation is that the physical education teacHarslitating the two before-school
programs used reinforcement systems and rewardleldechfor their participation in the

running/walking club. Future studies should attetopeplicate the results of this study
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without the use of reinforcement and/or should palaite reinforcement to examine its
effects on program participation and children’s gibgl activity levels.
Conclusion and Recommendations for Future Research

The findings of this study indicate that a befockeol running/walking program
can significantly contribute to children’s physieativity levels and can help them meet
the daily recommendations for physical activity.|Wieg and running are lifetime
physical activities that generate important hebéhefits and a running/walking program
is simple and cost-effective. Additionally, theuks of this study suggest that, overall,
students do not compensate for the physical agtiedy accumulate in the before-school
program by decreasing their school-day physicaviagt

Before-school programs may be the least studietksterelated component of
CSPAPs. Thus, it is recommended that additionalissufocus on various types of
before-school programs (e.g., structured vs. uatrad) and examine resulting
participation rates, physical activity levels, aallvas potential sex differences. Finally, it
is also recommended to investigate other outcoelative to participation in before
school programs, including school attendance, siisdelassroom behavior, and

cognitive or academic performance.
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Table 1

Running/walking Club and School-Day Physical Attilievels by School

Running/Walking Club Steps

Mean Within-Perso®D  Between-Perso8D % of Daily Step % of
Recommendations School-Day Steps
School A 1731 567 473 14.43 28.41
School B 1502 372 341 12.52 33.20
Running/Walking Club MVPA Time (minutes)
Mean Within- Between- % of Program % of Daily MVPA % of
PersorSD PersorSD Duration Recommendations School-Day MVPA
School A 10:02 3:20 2:59 50.00 16.72 44.44
School B 08:30 2:24 2:07 56.67 14.17 46.83
School-Day Steps
Mean Within-Persoi®D  Between-Perso8D % of Daily Step % of Daily Step
Recommendations Recommendations
with RWC Steps
School A 6090 1372 1358 50.74 65.17
School B 4524 1282 767 37.70 50.22
School-Day MVPA Time (minutes)
Mean Within-PersorlSD  Between-Perso8D % of Daily MVPA % of Daily MVPA
Recommendations Recommendations
with RWC MVPA
School A 22:30 6:46 6:10 37.50 54.22
School B 18:29 6:41 4:23 30.81 44.97

Note.Daily Step Recommendation = 12000 steps (Collayssen, & Tremblay, 2012); Daily MVPA Recommendata60

minutes (USDHHS, 2008); RWC = Running/walking Club.
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Table 2

Running/Walking Club Physical Activity Levels bya@# Level and Sex

School A
3 Grade
Boys Girls
Steps  MVPA % of Steps MVPA % of
(min) Time (min) Time
Intercept (B) 2142 11:58 59.83 1544 9:27 47.25
Within-PersonSD 733 04:22 414 2:53
Between-Perso8D - - 526 3:29
4" Grade
Boys Girls
Steps MVPA % of Steps MVPA % of
(min) Time (min) Time
Intercept (B) 1795 10:10 50.83 1681 09:35 47.92
Within-PersonSD 615 03:10 558 03:11
Between-Perso8D 563 03:48 452 02:55
School B
3" Grade
Boys Girls
Steps MVPA % of Steps MVPA % of
(min) Time (min) Time
Intercept (B) 1729 09:47 65.22 1228 06:48 45.33
Within-PersonSD 372 02:23 321 01:38
Between-Perso8D 351 02:22 269 00:37
4" Grade
Boys Girls
Steps MVPA % of Steps MVPA % of
(min) Time (min) Time
Intercept (B) 1514 08:40 57.78 1341 07:33 50.33
Within-PersonSD 425 03:03 355 02:16
Between-Perso8D 295 01:24 169 01:26
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Table 3

Estimates for Running/Walking Club Physical Aciwtodels

School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 1947 201 <.001 11:11 01:16 <.001
B1 (Sex) -289 202 161 -01:19 01:16 311
B, (BMI Status) -66 226 773 -00:16 01:25 478
B; (Grade Level) -25 193 .899 -00:27 01:13 710.
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 1795 91 <.001 10:03 00:35 <.001
B1 (Sex) -439 111 <.001 -02:36 00:43 <.010
B, (BMI Status) -222 110 .050 -01:02 00:42 501
B; (Grade Level) -69 97 481 -00:16 00:37 .679

91



Table 4

School-Day Physical Activity Levels by Grade Lewal Sex

School A
3% Grade
Boys Girls
Steps MVPA Steps MVPA
(minutes) (minutes)
Intercept (B) 8858 35:11 5891 20:44
Within-Person SD 1879 07:37 1446 06:53
Between-Person SD 1483 04:48 950 03:18
4" Grade
Boys Girls
Steps MVPA Steps MVPA
(minutes) (minutes)
Intercept (B) 6466 25:10 5217 18:39
Within-Person SD 1358 07:55 1160 05:49
Between-Person SD 510 02:19 694 02:57
School B
3 Grade
Boys Girls
Steps MVPA Steps MVPA
(minutes) (minutes)
Intercept (B) 4319 17:56 3830 15:20
Within-Person SD 1339 06:58 1153 05:32
Between-Person SD 691 04:17 356 01:22
4" Grade
Boys Girls
Steps MVPA Steps MVPA
(minutes) (minutes)
Intercept (B) 5353 23:08 4470 16:52
Within-Person SD 1471 08:10 1069 05:11
Between-Person SD 620 03:29 534 03:07
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Table 5

Estimates for School-Day Physical Activity Models

School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 8079 351 <.001 32:11 01:35 <.001
B1 (Sex) -1766 337 <.001 -09:13 01:29 <.001
B, (BMI Status) -553 364 138 -02:44 01:35 94.0
B; (Grade Level)  -1152 325 <.010 -04:38 01:26 .01
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 4256 180 <.001 18:18 01:05 <.001
B (Sex) -583 216 .010 -04:17 01:18 <.010
B, (BMI Status) -246 216 .260 -00:28 01:18 6.71
B; (Grade Level) 852 189 <.001 03:37 01:08 <.010
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Table 6

Estimates for School-Day Physical Activity Randatercept Models

School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 8205 340 <.001 32:11 01:34 <.001
B1 (Treatment) -169 155 276 -00:14 00:48 5.76
B, (PE) 1028 123 <.001 05:03 00:38 <.001
B3 (Phase) -585 132 <.001 -02:25 00:41 <.001
B4 (Sex) -1792 316 <.001 -09:59 01:25 <.001
Bs (BMI Status) -548 341 117 -02:35 01:31 9.09
Bs (Grade Level) -1204 304 <.001 -04:43 01:22 .01
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 3404 189 <.001 14:25 01:07 <.001
B1 (Treatment) 331 72 <.001 01:26 00:24 <.001
B, (PE) 1006 56 <.001 04:54 00:19 <.001
B3 (Extra recess) 1959 80 <.001 09:06 00:26 .00
B4 (Phase) 208 63 <.010 00:48 00:21 .024
Bs (Sex) -624 219 <.010 -04:30 01:18 <.010
Bs (BMI Status) -184 219 404 -00:12 01:18 6.87
B, (Grade Level) 903 191 <.001 03:48 01:08 9.01
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Chapter 4: A BEFORE-SCHOOL PHYSICAL ACTIVITY PROGRA& STUDENT
ON-TASK BEHAVIOR

The prevalence of childhood and adolescent obbasytripled in the last few
decades (Ogden & Carroll, 2010) and low levelshofsical activity have been identified
as a significant contributing factor (Brock et @009; Jago, Baranowski, Thompson,
Baranowski, & Greaves, 2005; Trost, Kerr, Ward, &d? 2001; Weinsier, Hunter, Heini,
Goran, & Sells, 1998). Schools have been identdiegrimary sites for promoting
physical activity (e.g., Institute of Medicine, Z)Pate et al., 2006) because the vast
majority of school-aged youth attend school. Furtigre, facilities and equipment are
available as well as qualified personnel who cailifate and supervise physical activity
opportunities. However, despite the fact that s&hace ideal sites for physical activity
promotion, most of the time children and adolesespend in school is sedentary in
nature and, in addition, physical activity opporti@s in U.S. schools (i.e., physical
education and recess) have decreased as a rethdt@frrent economic conditions and
the heavy emphasis on improving academic performéag., Center on Education
Policy, 2007; Hardman, 2007).

Beyond the extensive health benefits of physicavigg, which have long been
established, there is now a body of literature sstggg that school physical activity
opportunities may also improve students’ classrbemavior, cognition, and academic
achievement. The last couple of decades theredesihcreased research activity in this
area and several review studies have been condiactiEdermine the impact of physical

activity on various measures related to schoolgoerédnce and cognitive health.
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For example, Sibley and Etnier (2003) conductecetaranalytic review on the
relationship between physical activity and cogmitio children and found a significant
positive relationship between the two, with an eff@ze of 0.32. Additionally, a
gualitative review conducted by the Centers of BsgeControl and Prevention (CDC,
2010) indicated that physical activity may helpt Bdaes not adversely impact direct or
indirect measures of academic performance, inctudcademic achievement, academic
behavior, and cognitive skills and attitudes (50 @&8sitive, 48% insignificant, and only
1.5% negative associations). Further, in anothgewestudy, Mahar (2011) found small
to moderate improvements on elementary school stedattention-to-task following
short bouts of physical activity, with effect siagpically ranging from 0.13 to 0.60.

Further research in this area “is needed to jugiéyincorporation of physical
activity in school settings, especially to teachard administrators” (Mahar et al., 2006,
p. 2086), who are currently caught in the middi¢hef clash between education
objectives and public health goals, two major mal@agendas in the U.S. (O’Sullivan,
2004). Indeed, although teachers and administrareraware of the health benefits of
physical activity, they may be hesitant to increplsgsical activity time throughout the
school day take because of the pressures theywesteimprove academic performance
(Cothran, Kulinna, & Garn, 2010). Demonstrating tlognitive and academic benefits of
physical activity may alleviate some of their comseand lead to additional physical
activity opportunities throughout the school day.

Physical Activity and Classroom Behavior
An outcome that is often explored in associatioadoool physical activity

participation is classroom behavior. Similar to tiedinition provided in CDC’s (2010)

96



report for academic behaviors, classroom behanudes various behaviors that may
have an impact on student adjustment and acadesrflermance. These behaviors may
include social and work aspects of classroom behnatime-on-task, time-off-task,
misbehavior, fidgeting, and other related typebeaitfavior. The literature review in this
chapter provides an overview of studies that haaengned such behaviors following
different types of physical activity and is orgaedznto three sections based on the type
of physical activity employed in each study (iregess, classroom physical activity, and
before-school physical activity).

Classroom behavior following recessrive studies could be identified that
investigated the effects of recess on classroora\heh Among these studies, one
reported negative effects of recess and one reparieed findings. Specifically, using
direct observation, Pellegrini and Davis (1993yrd that third grade children who were
more active during recess were more restless inl#ssroom, but the correlations in this
study were very weak (< .20). In the second studing scan sampling (i.e., counting
students who were off task), Pellegrini, Hubertyd dones (1995) found that inattention-
to-task rates were significantly lower after recémss before recess (mean differences
ranged from 1.25% to 8.39%), both for outdoor ambor recess, but only for some of
the kindergarten, second, and fourth grade groagscypating in the study.

The results of Jarrett et al. (1998), who evaluatadsroom behavior using direct
observation, indicated that fourth grade studemmstask behavior significantly increased
(90% vs. 85%; Cohents= .51) and fidgety behavior significantly decreaéé vs.

16%; Cohen'sl = .94) on days with recess compared to days witfeness. Also, 60%

of the participants in this study, including alldistudents with attention deficit disorder,
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were at least one standard error above the mefamasite score on one or on both
behaviors on days with recess.

Ridgway, Northup, Pellegrin, LaRue, and Hightsh2@0@), who evaluated the
effects of recess on the classroom behavior ofrgegoade boys with and without
ADHD through direct observation, found that inagprate behavior levels (including
off-task behavior) decreased for participants ithlgyoups on days with recess.
However, greater effects were observed for mo#tt@participants with ADHD (35%,
41%, and 15% improvement) than for the groups digpants without ADHD (16%,
22%, and 16% improvement).

Finally, the results of Barros, Silver, and St&l8@9), who used teachers’ ratings
of classroom behavior based on a 5-point scaléatet that classroom behavior was
significantly better for children with some rec€3%0+ 0.85) than for those with no or
minimal recess (3.44 0.90) (Cohen'sl= 0.18). Based on a second classification with
five subcategories for ‘'some recess’, no significifierences were found among the
groups with different levels of exposure to recess.

Classroom behavior following classroom physical astity. Four studies could
be identified that investigated the effects of sfasm physical activity on classroom
behavior and their findings are mixed. Two of tharfstudies found improvements in
on-task behavior following short bouts of physiaelivity in the classroom. Specifically,
classroom observations in the Mahar et al. (20@8)ysrevealed a significant
improvement of over 8% in third and fourth gradedsints’ on-task behavior from pre-
Energizers to post-Energizers (78.95.3 to 79.2- 11.4), which was of moderate effect

(Cohen’sd = 0.60). In addition, the authors found a strorefégct (Cohen’sl = 2.20) for
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the least on-task students, who showed an improneai€0% in on-task behavior from
pre-Energizers to post-Energizers. Similarly, Gdannon, Fu, and Prewitt (2012), who
also evaluated on-task behavior using direct olagienv, found a statistically significant
improvement of 5% in third to fifth grade students-task behavior between pre-active
and post-active lessons.

Contrary to the results of the above two studiggcs, Jowers, and
Bartholomew (2009), who examined the effects ofigsprally active classroom lesson
and body mass index (BMI) category on third graddents’ time-on-task through direct
observation, found small, non-significant improversan time-on-task following the
active lesson for students of all BMI categorieswdver, Grieco et al. (2009) found
significant decreases in time-on-task for studentdl BMI categories following the
inactive control lesson. Specifically, an inverstionship was found between BMI and
time-on-task after the inactive lesson, with ovaghe(26.5% decrease; Cohel's -
1.28) and at risk for overweight (13.6% decreas#dd’sd = -0.68) participants
demonstrating greater decreases than normal weaghtipants (7.4% decrease; Cohen’s
d =-0.39). Finally, Katz et al. (2010) found no sigc#nt differences in the classroom
behavior of second, third, and fourth students aasured by the district's work/social
skills progress report.

Classroom behavior following before-school programsOne study could be
identified that investigated the effects of a befechool program on classroom behavior
(Mahar, Vuchenich, Golden, DuBose, & Raedeke, 20TH1is study used a 30-minute
before-school program that included sport-spesifitls, dance, circuit, and other

activities. In this study, third grade students‘task behavior was assessed via direct
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observation. Findings indicated that on-task badrasignificantly increased from
baseline (61%) to intervention (79%) (Coheth’s 1.17), as well as that it significantly
decreased from intervention (79%) to post-intencen(64%) (Cohen’'sl = 0.95).

Classroom behavior evaluationThe aforementioned studies employed different
ways of assessing classroom behavior. For exammiee of the studies used classroom
teacher ratings of classroom behavior based oowsiscales (Barros et al., 2009; Katz et
al., 2010). However, the majority of the studiesdidirect observation to evaluate
classroom behavior (Goh et al., 2012; Grieco e2809; Jarrett et al., 1998; Mahar et
al., 2006, 2011; Pellegrini & Davis, 1993; Pelleget al., 1995; Ridgway et al., 2003).
Also, several studies focused on measures relateldssroom work, particularly on-task
and off-task behavior (Goh et al., 2012; Griecalet2009; Jarrett et al., 1998; Mahar et
al., 2006, 2011; Ridgway et al., 2003).
Physical Activity and On-task Behavior: Potential Lhderlying Mechanisms

A potential explanation for the positive relatioigshetween physical activity and
on-task behavior lies on the effects of acute maj|ctivity on cognitive processes.
Cognitive processes are a result of brain actiwtyich is influenced, among other
factors, by brain anatomy and physiology. “The harbeain is composed of very
complex neural circuits bathed in a variety of cieats that can regulate and modulate
function” (Johnson & de Haan, 2011, p. 8) and,afae, physiological changes as a
result of physical activity are thought to influencognitive processes.

Accordingly, several physiological mechanisms hiaeen proposed to explain
changes in cognitive processes following acutedoti{predominantly aerobic) physical

activity. One of these mechanisms relates to irs@&an cerebral blood flow as a result of
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exercise (Querido & Sheel, 2007). A second mechangates to the several
biochemical substances (e.g., neurotransmitteesddpamine and serotonin, and
neurotrophins and growth factors like brain-derimedrotrophic factor and insulin
growth factor-1) produced by exercise (Chaoulo®¥7; Diamond, Briand, Fossella, &
Gehlbach, 2004Russo-Neustadt, Ha, Ramirez, & Kesslak, 2001; Vam& Gomez-
Pinilla, 2003. Finally, a third mechanism relates to a moreegaiharousal mechanism,
according to which acute bouts of exercise stineulla¢ organism in a general manner
leading to changes in cognitive functionifaijo et al., 2004; Polich & Kok, 1995).
Acute physical activity is thought to facilitateilclien’s executive functioning
(Tomporowski, Davis, Miller, & Naglieri, 2008hich involves several processes (i.e.,
response inhibition or self control, interferenoatrol - selective attention and cognitive
inhibition, working memory, and cognitive flexili§) that, among other functions, make
it possible to stay focused (Diamond, 20X3)ildren who are having difficulties with
executive functioning processes are less likelyg@ble to stay on task in the classroom
and succeed academically (St Clair-Thompson & Gatie, 2006) Several studies have
shown that acute bouts of physical activity posignnfluence students’ executive
functioning. For examplé&ubesch et al. (2009) found that 7t grade German
students’ inhibitory attention significantly improved after a 30-minute PE lesson.
Similarly, Hillman et al. (2009) found that a siaghcute 20-minute bout of moderate
exercise (i.e., walking) improved preadolescendetds’ cognitive control of attentioft.
is likely, therefore, that improvements in execeatfunctioning processes mediate the
effects of physical activity on on-task behavior.

Purpose
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Given the potential of before-school programspriove students’ readiness to
learn without taking time away from academics dreddcarcity of studies that
investigated this relationship, the purpose of sigly was to examine the effect of a
before-school running club on elementary schodtoémn’s on-task behavior during the
first 45 minutes of instruction. Specifically, tletudy examined the following two
research questions:

1. Does children’s on-task behavior improve on dagy tharticipate in the
running/walking club?
2. Are there any sex and BMI status differences imgeof on-task behavior
following the running/walking club?
Methods
Participants and Settings

The participants for this study were third and thugrade studentNE9S5) from
two schools in the Southwestern U.S. The two schaelre purposively selected because
they were interested in participating in the stadg represented two different settings
(i.e., private vs. public). The goal was not to pame the two schools but rather to
replicate the study across the two settings.

The target sample size was about 30-35 childran rach school and it was
calculated using a power analysis (power=8005, medium effect size) and taking into
account the possibility of dropout, absences, andrisistent participation in the before-
school running club. Although the effect sizes ot®d in a similar study (Mahar et al.,
2011) were large (Cohents= 1.17 and .95), it was preferred to use a monsewative

effect size estimate in the power analysis for shisly.
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School A.The first school was a K-8 private, independend, laigh achieving
school. In fall 2013, when the study took place, tittal enroliment of school A was 273
students (mainly Caucasian) and the average dlessvas 18 students. The teachers for
the two third and two fourth grade classes who werieed to participate in the study
reported their ethnic backgrounds as Caucasiamatd mean teaching experience of
11.5 yeargSD=6.14 years; range: 4-17).

From this school, 40 third and fourth grade stusl@mitially returned their
parental consent and assent forms in order toggaate in the study. No students were
excluded because of learning disabilities or negichl disorders (e.g., ADHD) related
to the study measure; however, one third gradeestuttopped out during the first week
of the study, resulting in a final sample of 39tjwépants (&' grade=16, # grade=23;
male=14, female=25), the majority of whom identifileir ethnic background as
Caucasiann=35; 89.74%). About one quarter of the participdntsl0; 25.64%) were
overweight or obese (mean BMI=16.97 k§/i8D=2.90 kg/nf). Detailed demographic
information for the participants can be found irblEal in Appendix C.

School B.The second school was a K-6 public and averagemmeirig school
(overall school performance of B for 2012-2013.ttital enrollment during spring of
2014, when the study took place, was 451 studéfitd8% Caucasian, 33.92% Hispanic,
8.65% other) and the average class size was 36rgtidAlso, according to data from
February 2014, 59.28% of the students in schookBeweligible for free or reduced-price
lunch. The teachers for the two third and two fogtade classes who participated in the
study reported their ethnic backgrounds as Caut#s#8) and Hispanicr=1), and had

a mean teaching experience of 21.75 y€ai¥9.03 years; range: 10-31).
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From this school, 57 third and fourth grade stusi@mtially returned their
parental consent and assent forms in order tocgzate in the study. Eight of the third
grade student volunteers had to attend the lean@nter every morning and, therefore,
could not be observed. Additionally, two fourth dgastudents were excluded because of
learning disabilities or neurological disordergy(eADHD) related to the study measure,
and another fourth grade student dropped out pitte beginning of the study. Thus,
the final sample of participants from School B wésstudents (3grade=20, %
grade=26; male=24, female=22), who identified tle¢fmic background as Caucasian
(n=26; 56.52%), HispanimEl4; 30.43%), or Othen€6; 13.04%). About one third of
the participantsrE16; 34.78%) were overweight or obese (mean BMia&g/nf;
SD=3.88 kg/ni). Detailed demographic information for the pagamits can be found in
Table 1 in Appendix C.

Design

This study employed a two-phase experimental desith an initial baseline
phase and an alternating treatments phase. Theatltey treatments design involves the
rapid alternation of two or more treatments or ¢bois (e.g., no treatment vs.
treatment) while their impact on the target behaigoneasured (Barlow & Hersen,
1984; Cooper, Heron, & Heward, 2007). Rapid, howeldoes not necessarily mean
rapid within a fixed period of time” (Barlow & Hegs, 1984, p. 253). In applied
research, it may mean that an alternative treatmegbvided every time a participant is
seen (Barlow & Hersen, 1984).

Although a baseline phase is not required in terrate treatments design, it can

strengthen the conclusions drawn from this desighsiould be included when possible
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(Cooper et al., 2007; Zhan & Ottenbacher, 2001)CAsper et al. (2007) note, the
inclusion of a baseline phase allows predictingdat points in the control condition of
the alternating treatments phase as well as accsimmy verification of effect by
demonstrating that the level of performance dutirggbaseline remained unchanged with
the introduction of the intervention. Also, the &lage phase allows comparing the
behavior change produced by different conditioratthnents with the typical level of
behavior uninfluenced by the intervention (Coopealg 2007).

An alternating treatments design controls for ntlostats against internal validity,
including selection, history, and maturation (itee same participants receive both
treatments/conditions). Additionally, the initizddeline phase helps to control for
regression to the mean as well as for testing &sif@hich constitute a particular threat in
designs with repeated measures/assessments. Akkaage in the level and/or slope of
the target behavior with manipulations of the ctinditreatment provides further
evidence that repeated testing/measurements dmpatt the dependent variable in an
alternating treatments design.

Alternating treatments designs also have severardages over other applied
behavior analysis designs, including the followife: do not require withdrawal of the
treatment like in reversal designs to demonstrdtmetional relationship between the
independent variable and the target behavior, gbjull results from the comparison of
two treatments or conditions can be obtained wighielatively short period of time
relative to reversal or multiple baseline desigmg] (c) can be used with

unstable/variable data (Barlow & Hersen, 1984; Goat al., 2007).
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Conditions, phases, & number of data pointskor this study, the two conditions
compared included a non-treatment (no before-sgmgram) and a treatment
condition. The two phases (i.e., baseline andradterg treatments) lasted about two and
five weeks, respectively. A detailed descriptiorile#f data collection schedule can be
found in Table 2 in Appendix C.

The baseline phase for School A included five gatats over a week (i.e., every
day), whereas it included five data points over wmeeks for School B. Although
baseline measures are typically collected untiista or counterfactual is obtained,
practical considerations (i.e., predetermined isigquday for the before-school programs,
limited duration of the programs, natural scho@dis, and availability of resources)
limited the capability to collect data for an uretetined period of time during the
baseline phase. However, it was expected thatdimbination of the baseline and
alternating treatments phase would be adequat&ar potential condition differences.

During the alternating treatments phase, five gatats were collected for each
condition (10 total). According to Barlow and Herg@984), a minimum of two data
points for each condition/treatment are necesseajtérnating treatments designs in
order be able to compare the conditions/treatméntsa higher number of data points is
much more desirable. Again, the decision for thener of data points for this phase was
based on the minimum number of data points requiretithe practical considerations
mentioned above.

Condition sequencing & discrete conditionsln alternating treatments designs,
researchers must consider the issue of multipsrtrent interference (i.e., would the

effects be the same if each condition was impleatkatone), which is related to the
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issues of sequential confounding or order effaats, the order of conditions/treatments
may influence their effects on the target behavamd carryover effects (i.e., the
influence of one treatment on an adjacent treatmmegardless of overall sequencing).
However, counterbalancing the order of treatmeatsdomly or semi-randomly) can
control for order effects and counterbalancing glath ensuring clearly discrete
conditions/treatments can minimize carryover eff¢Barlow & Hersen, 1984).

The fact that the before-school program for eatiosl occurred on specific days
of the week did not allow counterbalancing the reatment and treatment conditions in
a random fashion. Such limitations are not unusien conducting research in school
settings but, in this case, the no-treatment daitatpwere manipulated so they occurred
both on days before and on days after the treatdeatpoints (at least two times before
and two times after). This, combined with the fiett the two conditions (i.e., no-
treatment vs. treatment) used in the study arelgldescrete, should be able to control
for potential order effects and minimize possildergover effects.

Before-School Physical Activity Program

The before-school program in both schools invol@ednning/walking club that
took place two times a week (Tuesdays and Thur3digs the purposes of this study,
students were considered to have participatedem#fore-school program if they had
accumulated at least five minutes of moderate-g@naus physical activity (MVPA). At
School A, the program lasted 20 minutes, from B3M am, and classes officially
started at 8:20 am. On days without the prograndesits typically arrived to school
between 8:00 and 8:20, which was considered hometooe during which students got

ready and completed morning work. At School B,ghegram lasted 15 minutes, from
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7:20-7:35 am, and classes officially started a@&h. At this school, students were not
allowed on the school campus before 7:20, and wnefirst bell rang at 7:35 am,
students from each class lined up outside and @véotetheir teachers to take them
inside. Similarly to School A, the period betwee#O7and 8:00 was considered
homeroom time during which students got ready amdpdeted morning work.

Data Collection & Procedures

University Institutional Review Board approval (3&gpendix A), district, and
principal approval was obtained prior to the bemgrof the study. Also, student assent
and parental consent forms were distributed anéaed prior to data collection.

Data collection occurred between late Octoberthadniddle of December of
2013 for School A and between the middle of Janaad/late February of 2014 for
School B. Data were collected on the following: ghysical activity, (b) anthropometric
measures (i.e., height and weight), and (c) on{t@blavior (target behavior).

Physical activity. Both steps and time spent in moderate-to vigoptysical
activity (MVPA) during the running/walking club werassessed in this study. Steps and
minutes were recorded right before students stauewcing/walking as well as at the end
of the before-school program or when students @elcid discontinue participation.
Physical activity levels were measured usingNkeev Lifestyles NL-1000edometer,
which uses a piezoelectric mechanism that is sirtolaccelerometers but less
expensive. This instrument is set to record agtiaiiove 3.6 Metabolic Equivalents
(METs) and uses a sampling interval of four secondiéch is suitable for children
taking into account their sporadic physical acyiyaattern. TheNL-1000has been shown

to provide good estimates of physical activity iml@dren (Hart, Brusseau, Kulinna,
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McClain, & Tudor-Locke, 2011; McMinn, Rowe, StaNicol, 2010).

Anthropometric measures.Height (in meters) and weight (in kilograms)
measurements were obtained without shoes and lodatiyng using a calibrated digital
scale (Seca 882 Digital BMI Scale) and stadiomi@eca 214 Portable Stadiometer).
These measurements were taken during the twonesks of the study at each school
and were used to calculate students’ Body MassI@#l1) [weight (kg)/height (m)
squared] and BMI-for-age percentile using CDC’s Bbtl for schools. Consequently,
BMI-for-age percentiles were used to classify stugl@s normal-weight or
overweight/obese based on CDC’S BMI-for-age groeWtarts for boys and girls.

On-task Behavior. Students’ behavior in the classroom was observedgithe
first period of the school day and was classifie@iher on-task or off-task according to
Mahar et al.’s (2006) definition€n-task behaviowas defined as verbal or motor
behavior that followed the class rules and was@pmate to the learning situation or
academic activity assigned by the teacher (esgerling to teacher directions, working
quietly at one’s desk, responding to teacher qomstietc.)Off-task behaviowas
defined as any behavior that was not on task fireke the classroom rules and/or
interrupted the learning situation) and was codethator off-task (i.e., gross motor
responses), noise off-task (i.e., verbal noisednéct noise), or passive/other off-task
(e.g., cases of non-participation when participatgonecessary, staring into space, etc.).

Observation system. The observation method employed was similar toote
used by Mahar et al. (2006) and Mahar et al. (20@h)a given day, students from each
class were observed for the first class periodhefday. Observers listened to an mp3 file

via headphones, indicating when to observe and whegcord. Observation and
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recording intervals lasted five seconds each. Eaalhent was observed for one minute
(i.e., six observation intervals) before the obseretated to the next student to be
observed. The rotation from student to studentnepsated until each student had been
observed for a total of three minutes (i.e., 18eouation intervals each), thus allowing
the assessment of up to 10-13 students duringaas$ period (45 minutes).

Interval duration choice. The short duration of the intervals (i.e., five @ads)
was chosen to make the observers’ decision/chaisere(i.e., the longer the interval, the
higher the probability that more behaviors will obgcand therefore increase the
reliability of the data. At the same time, shortgervals also allow for observation of
more intervals in a given amount of time.

On-task and off-task behavior recording. On-task behavior was coded using
whole interval recording, according to which a stidmust be on-task throughout the
entire interval in order for his/her behavior torkeorded as on-task. Off-task behavior
was coded using partial interval recording, acaeagdo which if a student demonstrates
off-task behavior at any point during the intenras/her behavior will be recorded as
off-task. According to Mahar (2011), “partial int@t recording may result in higher
values of on-task behavior than whole interval rdo” and “partial interval recording
appears to be more appropriate for disruptive behaye.g., off-task behaviors) that
occur for brief periods” (p. S61). The recordingtgyn adopted treats on-task and off
task behavior as mutually exclusive. For a paréicuiterval, behavior can be recorded
either as on-task or as off-task but not as both.

Scoring. For scoring purposes, the three off-task behayrmator off-task, noise

off-task, other or passive off-task) were groupmgkther at the end of each observation
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to provided one measure of off-task behavior. Alsti’s score for a specific day and
period of observation was a percentage calculagesiimming the number of intervals in
which each behavior (i.e., on-task, off-task) ocedrduring the total observation period,
dividing by the total number of intervals (i.e.,),L8nd then multiplying by 100.

Observer training and inter-observer reliability. Two primary observers and one
secondary observer were trained to assess classr@oavior. In both schools, each
primary observer was responsible for the assessnoétvo classes (one in each grade
level). Therefore, each primary observer asse$sedame classes for both phases of the
study. The secondary observer participated ineat 125% of all observations with the
primary observers for the purpose of estimatingriabserver reliability. When the
secondary observer was observing with one of tlreguy observers, both observers
were using use the same prerecorded mp3 file samexditusly.

Before the study, all observers trained in obsgrand coding on-task and off-
task behavior by watching videotapes and attenldregclassroom instruction. Training
continued until the observers reached at leas@&@liability level. Observers also
practiced observations in the classrooms patrticigan the study for one week before
beginning data collection to get familiarized witle setting and to minimize the
potential for a reactivity effect on both teachansl students.

Data Analysis

Inter-observer reliability. The percentage of inter-observer reliability was

calculated by dividing the number of intervals wettmmon codes (i.e., agreement) by

the total number of observation intervals and timerttiplying by 100.
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Visual analysis.To determine a functional (or causal) relationdiepreen
behavior and an intervention, researchers in Ag@iehavior Analysis rely on visual
analysis of graphically plotted data that repregeiavior patterns over time across
experimental conditions. Visual analysis is gengragarded as a more conservative
means of analyzing data than statistical analy$iat is, changes in behavior between
experimental conditions generally need to be mobstantial for the researcher to
conclude that the behavior change is significanhgequently, one is less prone to
commit a Type | error (i.e., claiming a significdrghavior change [or difference] when,
in fact there is none).

When analyzing graphic data visually, the mairecidt used to determine
experimental effects include: (a) number of datafgowithin phases/conditions (more
points per phase/condition is preferable), (b)atahty within and between
phases/conditions, (c) trends within and betweeasg@$/conditions, (d) data overlap
between phases/conditions, (e) mean changes bepheses/conditions, (f) immediacy
of behavior change from one phase/condition tanthé, (g) data path decay, (h)
induction effects, (i) stability of baselines, adcounter-therapeutic baselines (Cooper
et al., 2007; Parsonson & Bear, 1978).

Specific to data collected with an alternating timgants design (Cooper et al.,
2007), an added analytical criterion is the distapetween data paths that represent
different conditions. Also, in the case of an altging treatments design with a baseline
phase, the baseline phase allows examining whetbdryaseline level of performance
remained unchanged with the introduction of thattreent (i.e., verification effect) as

well as comparing the behavior change producedffgrent conditions/treatments with
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the typical level of behavior uninfluenced by théervention. In general, the greater the
immediate change with the introduction of a newsghteondition, the larger the distance
between data paths of different conditions, theelothie data overlap between
phases/conditions, and the more desirable thedrehthe data, the stronger the case for
an experimental effect (i.e., a functional relasioip).

For the purposes of this study, the unit of analygs the grade level (i.e., groups
of children as opposed to individual children). $hstandard deviations are also included
for each data point in final graphs.

The visual analysis process started by initialgating individual graphs of on-
taskbehavior to test the extent to which student bahrdwellowed a zero, decreasing, or
increasing trend (i.e., “overall direction takendyata path”, Cooper et al., 2007, p. 133)
during the baseline phase. For the purposes ofthiy/, where the desired effect with
the introduction of the treatment would be an eckarent of on-task behavior, zero or
negative trends during the baseline phase wouldd# (i.e., what is also called a
“counter-therapeutic baseline”). Subsequently, kysapf on-task behavior were
developed by phase and condition (for each grads & each school), and were visually
interpreted by examining (using the criteria abovbgther average on-task behavior
systematically increased on days the participatesded the before-school physical
activity program.

Statistical analysis.To determine the impact of the before-school pnogosa
students’ on task-behavior, statistical analyse®wwerformed within a multilevel
modeling framework with daily observations as lel/efariable (represented in equations

by subscript i) and person-level variables (e &, and BMI classification) as level-2
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variables (represented in equations by subscripinalyses were conducted separately
for the two schools since the purpose of the stualy not to compare the two schools but
rather to replicate the study in two different isgf$. Also, analyses were conducted by
individual grade level as well as for the two gréelesls combined. When models were
tested for both grade levels combined, grade lexasl also included as a covariate.

Effect size. For the purposes of quantifying the magnitudeir@ngyth of potential
effects (i.e., effect size), thpseudo-R(Raudenbush & Bryk, 2002; Singer & Willett,
2003) was calculated, which is interpreted as t@grtion reduction in variance for a
parameter estimate that results from comparingdn@nce component (i.e., residual or
level-1 variance, intercept or level-2 varianceaibaseline model to the same variance
component in a fuller model (i.e., a model with Biall predictor variables). This
statistic, which can only be interpreted as theeaf one model relative to another
model (and not as an explanation of the absolutsuatof variance), is analogous to the
R statistic in multiple regression and is estimatedugh the formula

(O-éASE — UﬁULL )

Pseudo- R? =
O-EASE

where &2, is the estimated variance (i.e., variability) floe dependent variable in the
baseline or comparison model ang,, is the estimated variance for the dependent
variable in the full or fitted model. For the pusas of interpretingseudo-Rvalues,
Cohen’s (1988) criteria fd® values were used, according to which values 1®,and
.26 represent small, medium, and strong effecspeetively.

For example, for the purpose of determining thapprtion reduction in variance
when comparing a model with no predictors (i.esdliae model) with a model with

treatment (level-1 variable) as a predictor (futidel), the residual or level-1 variance
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component would need to be used in the above farnidwever, for the purpose of
determining the proportion reduction in varianceswltomparing a baseline model (e.g.,
a model with treatment as a predictor) with a faddel that includes a level-2 or person-
level variable (e.g., sex), the intercept or leXefariance component would need to be
used in the above formula. In the first case, tlop@rtion reduction in variance refers to
day-to-day variance in the dependent variable, edsem the second case, it refers to
variance in average/mean values of the dependeabla

Models tested. Initially, a series of unconditional models (i.eodels with no
predictors) were ran

Yii = Bo + W + § (1)

to obtain mean values of on-task behavior by phasecondition. In the above modeh B
represents the mean value of on-task behawipreflects variation in on-task means
across students (i.e., between-person varianceg;anteft-over variability across
observations (i.e., within-person variance).

To examine the impact of the treatment on studemtdask behavior (primary
research question), a random intercept model veasde

Yij = Bo + By (treatmeny) + w; + g (2)

that allows intercepts (i.e., on-task behavior ns¢&m vary across individual students but
assumes constant slopes (i.e., same influenceaiftent on on-task behavior). In the
above model, Brepresents the expected on-task behavior valtireiabsence of
treatment (treatment=0),;B& the change in on-task behavior for 1-unit change
treatment (i.e., presence of treatmeng)reflects variation in on-task behavior means

across students (i.e., residual term that deals iwitependence violations that result
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from having repeated measures from the same ingalsd, and igis left-over variability
not captured by the treatment.

Building towards the random intercept model (sgadfion 2), some preliminary
analyses were conducted. These analyses inclusiagtéor potential effects of the
design-based confounding variables of phase aret ¢)elel-1 variables) on day-to-day
on-task behavior over and above treatment, to uhkaterif they needed to be included as
covariates in subsequent models. These two vasatdee tested in separate models
since order was only present in the alternatingttnent phase. For instance, the equation
for the model including phase was

y= Bo + B: (treatmeny) + B, (phasg) + w; + g (3).
Continuing to address the primary research questioandom slope model
yij = Bo + By (treatmenj) + by (treatmeny) + w; + € (4)
that allows both intercepts (i.e., on-task behameans) and slopes (i.e., treatment
effect) to vary across individual students was &sted. In this model,Beflects the
average treatment effect on on-task behavior amaytures the possibility that the
magnitude of the treatment effect varies acrossestis.
Finally, to examine potential contributions of {erson-level variables of sex and
BMI status (normal weight vs. overweight/obesepredicting average levels of on-task
behavior following the treatment (second researgstion), two separate models were
examined. Each model included sex and BMI statgyedl as a product variable (i.e.,
interaction) - treatment*sex or treatment*BMIstatbsr example, the model with the
product variable for sex and treatment was,

yij = Bo + By (treatmenj) + B, (sex) + Bs (BMlstat) + Bs (treatmeng*sex) + w; + §; (5),
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where B represents the expected on-task behavior value whatment=0 (i.e., no
treatment), sex=0 (i.e., boys), BMI status=0 (nermal weight), and treatment*sex=0
(i.e., no interaction). The coefficients,B,, B3, and B are partial regression coefficients,
indicating the effect of each variable on averagdask behavior when controlling for
the other variables.
Results

As can be observed in Figure 1 in Appendix C, hbstA, all students who
volunteered to participate in the study attendedafore-school program at least once
and, thus, they were all included in the analy8¢$&chool B, however, eight students
did not attend the before-school program on anytdey grade level was observed and
were therefore excluded from the analyses.
Inter-observer Reliability

For the purposes of establishing inter-observeabgity, the secondary observer
participated in 25% and 30% of all observationSamools A and B, respectively. The
resulting inter-observer reliability rates were®.for School A (range = 85-97.5%) and
92.25 for School B (range = 85.5-98%).
Visual Analysis

The individual graphs of on-task behavior during baseline phase revealed that
the behavior of over 80% of participants at bothosds followed either zero or
decreasing trends (i.e., “counter-therapeutic lnasgl Figures 1-4 present graphs of
average on-task behavior across phases and corsditipeach grade level at each
school. As can be observed, the data paths fardheeatment condition during the

alternating treatments phase are, for the most pamsistent with the data paths of the
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baseline phase. Also, there was an immediate chargetask behavior with the
introduction of the intervention. Additionally, tfeeis a clear level difference between the
two conditions as well as an absence of overlaydxt the data points of the two
conditions, all of which indicate a condition/tnent effectAt the same time,
however, the standard deviation bars of some of the data points in each condition
overlap with the standard deviation bars as well as some data points of the other
condition, which indicates relatively large between-person variability and which
should be taken into account when interpreting these graphs. Collectively, these
graphs provide preliminary evidence that studemtstask behavior levels were higher
on days they participated in the before-school g
Statistical Analysis

All statistical analyses were conducted separdtglthe two schools and were
conducted by individual grade level as well astlfia two grade levels combined. When
models were tested for both grade levels combigetie level was included as a
covariate. Mean on-task behavior values by phadecandition are presented in Table 1.

Preliminary analyses.Analyses started by examining for potential effedtthe
design-based confounding variables of phase arat ¢sdeEquation 3for an example).
The results of these analyses indicated that theoaading variable of order did not
significantly contribute to the prediction of orskabehavior when controlling for
treatment. At the same time, phase was found tofgigntly contribute to the prediction
of on-task behavior above and beyond treatment fonlthird grade students at School

B. Consequently, order was not included as a cateanm subsequent models, whereas
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phase was included as a covariate only for theifgpgeooup. The intercepts and
regression coefficients for these variables arsgted in Table 3 in Appendix C.

Primary analyses.Following the preliminary analyses, the randomrcet
model (sedquation 2 was tested to determine the (uniform) effectef treatment
across participants (first research question).rékalts for this model indicated a
significant positive effect of the before-schoabgram on students’ on-task behavibs
can be observed in Table 2, for school A, on-takalior levels significantly increased
as a result of participation in the before-schaolgpam as follows: (a) £17.80% for
third gradepseudo-R=.37 (strong effect), (b) 814.10% for fourth gradgseudo-
R?=.32 (strong effect), and (c);815.78% for both grade levels combined (controlfiog
grade level)pseudo-R=.34 (strong effect). For school B, the effectshaf program
were: (a) B=13.22% increase for third grade (controlling fbape) pseudo-R=.32 (for
both treatment and phase) (strong effect), )1B.15% increase for fourth grade,
pseudo-R=.17 (moderate effect), and (c)94.26% increase for both grade levels
combined (controlling for grade levepseudo-B=.22 (moderate effectPseudo-R
values in this paragraph reflect proportion redurcin residual or level-1 (day-to-day)
variance.

Next, a model was tested that included a random slope for treatment (see
Equation 4). This model did not converge, even when the number of iterations was
increased. This was the same when the model was tested with individual grade and
school data, possibly indicating “...insufficient information to warrant allowing

level-2 residuals for both initial status and rates of change” (Singer & Willett, 2003,
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p. 156). In other words, the impact of the treatment was uniform across
participants.

Subsequently, two separate models were examinedE¢getion 5Sfor an
example) to test for the contribution of the persmrel variables of sex and BMI status
(normal weight vs. overweight/obese) in predictavgrage on-task behavior following
the treatment (second research question). Thetsesithese analyses indicated that all
interactions except one were insignificant. They@ignificant interaction was the one
for treatment and sex for third grade studentshosl B (B=-6.79, SE=3.32p=.042;
pseudo-R=.02). This interaction indicated that boys haddown-task behavior and were
impacted more by the treatment€87.11 + B=15.15), whereas girls had higher on-task
behavior and were impacted less by the treatmepioB37 + B=8.36).

Discussion

The primary purpose of this study was to examimerfpact of a before-school
running/walking club on students’ on-task behawdoring the first 45-minute period of
the day. For the purposes of this study, a two-pleaxperimental design was employed,
with an initial baseline phase and an alternatiagttnents phase (no treatment vs.
treatment). Analysis of the data included bothsua&i and a statistical analysis. Data
analysis was conducted separately for each scivomd the purpose of the study was not
to compare the two schools but rather to examieetfectiveness of the program in two
different settings.

Visual analysis of data is commonly used in appliedavioral analysis studies.
In this study, graphs of on-task behavior by griagel and school indicated that

students’ on-task behavior was consistently higimedays they participated in the
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before-school physical activity program than ongdthey did not. Additionally,
statistical analysis results showed significantrovements for individual grade levels
that ranged between 13% and almost 18%. Schodldeadyses also indicated
statistically significant improvements in on-tasthlvior on treatment days (School
A=15.78%; School B=14.26%). Furth@seudo-Reffect sizes indicated moderate to
strong effects (range: .17 - .37).

The results of this study are in line with the tesaf previous studies that
examined the impact of different types of physaxtivity on students’ classroom on-task
behavior. Mahar et al. (2011), in the only othedsgtthat examined the impact of a
before-school physical activity program on thirddg students’ on-task behavior, found
a significant increase of 18% from baseline torwveation (Cohen’sl = 1.17), as well as
a significant decrease of 15% from interventiobaseline (Cohen’d = 0.95).

Improvements in classroom on-task behavior wer falsnd by studies that
focused on classroom physical activity. Specificdlahar et al. (2006) found that third
and fourth grade students’ on-task behaviors sgantly improved by over 8% from
pre-Energizers to post-Energizers (Cohehs0.60). Similarly, Goh et al. (2012) found
that third to fifth grade students’ on-task behawignificantly improved by 5% between
pre-active and post-active lessons. On the cont€gco et al. (2009), who also
examined the impact of active classroom lessorthioth grade students’ time on-task via
direct observation, did not find significant impesaents in time-on-task following the
active lesson. However, the authors did find sigaiit decreases in time-on-task

following the inactive control lesson.
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Further, the results of studies that focused oas®ealso indicated significant
improvements in classroom behavior. For instanaeett et al. (1998) found a
significant increase of 5% (Cohen's 0.51) in fourth grade students’ on-task behavior
as well as a significant decrease of 9% (Coher'§.94) in fidgety behavior on days
with recess compared to days with no recess. LikewRidgway et al. (2003) found that
inappropriate behavior levels (including off-taghlavior) significantly decreased for
second grade boys with and without ADHD on day$ wéicess (range of improvement:
15-41%). The results reported by Pellegrini e{95) were mixed, indicating
significantly lower inattention-to-task rates aftecess than before recess, but only for
some of the kindergarten, second, and fourth ggaokeps participating in the study. The
study by Pellegrini and Davis (1993) was the omlyg showing that children who were
more active during recess were more restless inl#ssroom, but the correlations in this
study were very weak (< .20).

The present study’s results did not show a diffeaéeffect of the treatment
across individual students; however, this may henation of the relatively small sample
size and should be explored further in future stsidDther studies that grouped children
based on their on-task behavior and/or attentieelsefound differential effects of
physical activity on on-task behavior. For examplelgway et al. (2003) found greater
effects of recess for most of the participants VWBPHD (35%, 41%, and 15%
improvement) than for the groups of participantthaut ADHD (16%, 22%, and 16%
improvement). Similarly, Mahar et al. (2006) foumdtronger effect (20% increase,

Cohen’sd = 2.20) for the least on-task students from prerBizers to post-Energizers.
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Collectively, these findings provide evidence thlaysical activity programs before
school and during the school day may help to irsgedassroom on-task behavior for all
students and may have a greater effect for theestadeast on-task.

Although the mechanism underlying tte¢ationship between acute physical
activity and on-task behavior is unclear, poterntigchanisms may relate to exercise-
induced physiological changes that have been pegpas possible explanations for
improvements in cognitive performance following exge. These includ@creases in
cerebral blood flow (Querido & Sheel, 2007), thiease of several biochemical
substances (e.g., neurotransmitters and growtbrigdfChaouloff, 1997; Diamond et al.,
2004;Russo-Neustadt et al., 2001; Vaynman & Gomez-Rini2009, and a more
general arousal mechanisiafnijo et al., 2004; Polich & Kok, 1995). Severaldies
have found thaacute bouts of physical activity positively influenstudents’ executive
functioning (e.g., Hillman et al., 200Hubesch et al., 2009), which involves several
processes that also make it possible to stay foc{Bi@amond, 2013)lt is likely,
therefore, that improvements in executive functigrprocesses mediate the effects of
physical activity on on-task behavior.

A secondary purpose of this study was to examaterpial sex and BMI status
differences (i.e., normal weight vs. overweight/d)en on-task behavior levels
following the treatment. Results indicated no BNéitss differences in on-task behavior
following participation in the before-school prograThis finding is consistent with the
results of the only other study identified that mxaed differences based on BMI
category (Grieco et al., 2009), where no BMI défeces were found in time-on-task

prior to and following a physically active classno¢esson.
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At the same time, results showed a significantragdon between treatment and
sex for third grade students in school B, indigatimat boys had lower on-task behavior
levels on days without the treatment and were irtgohimore by the treatment. However,
the effect size for this interaction was smpldudo-R=.02). This, combined with the
fact that the same interaction was insignificamtdlib other groups, suggests that the
interaction results should be interpreted with iwautin the only other study indentified
that examined sex differences, Jarrett et al. (L88® indicated no sex differences in
students’ work and fidgety behavior following aess physical activity break.

Strengths and Limitations

The strengths of the study include its design, tigiembined a baseline phase
with an alternating treatments phase, thus comgplgainst several threats to internal
validity. Another strength of the study is the reglion of the project in a second setting,
which provides support for both internal and exaérralidity. Additionally, inter-
observer reliability during the study exceeded 3%oth settings.

A limitation of the study was that the observerseweot blinded to the conditions
during the alternating treatment phase since ths mot practically feasible. However,
none of the observers knew whether participantsraatated at least five minutes of
MVPA during the before-school program, which was ¢hiterion for being considered
as having participated in the program. At the séime, the high agreement rates
between observers provide support for the objaygtofi the data.

Another limitation of the study is the fact thae tlength of the baseline phase was
predetermined, thus preventing the collection ¢& dentil all participants reached stable

or negative trends. However, this is a limitatidrusing this type of designs with groups
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and, additionally, the individual baseline graphghe majority of participants indicated
zero or negative trends. Finally, due to the faat the before-school program at the two
schools took place on specific days of the weekai not possible to randomly assign
the conditions during the alternating treatmentssgh However, non-treatment days were
manipulated so they occurred both before and affatment days.

Conclusion and Recommendations for Future Research

The results of this study provide additional supparthe positive effect of
physical activity programs on students’ on-taskawadr. In the long-term, such an effect
may make a substantial contribution to studentatamic performance, thus supporting
the academic mission of teachers and schools. €emand school administrators may be
reluctant to make the policy changes requiredHeradoption and implementation of
physical activity programs throughout the schoagl, daut before-school programs take no
time away from academics and can still have a pesinpact on students’ on-task
behavior during the first part of the school dayvadl as on their health.

This study’s findings, therefore, have implicatioetated to the structure of
children’s day and the school schedule. Typicathools start early in the morning and
children have little to no opportunities to engagehysical activity before school.
Additionally, most physical activity and sport-redd programs are scheduled after
school. School personnel may want to consider kgt times and to provide various
opportunities for physical activity participatiomthe morning (in order to obtain the
health, cognitive, and behavior benefits of physacdivity participation for their
students). Scheduling changes need not be dra2i@:minute or 30-minute delay in the

start of the school day may be enough to providlemen with a satisfactory amount of
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physical activity that can improve their readingskarn. At the same time, in addition
to changes in the start time of the school daypalshshould also consider making
appropriate arrangements regarding school buseskfaist offered at school, and other
factors that may influence children’s opportunitieengage in physical activity before
school.

Additional research is needed to further exploeedfiects of various types of
physical activity programs on on-task behavior afl as other cognitive and academic
measures. Cognitive measures that can be diréakigd to physical activity (e.g.,
aspects of executive functioning — working memaitgentional control, etc.) may be a
more fruitful route than focusing on academic perfance or other measures that can be
influence by numerous other factors. Further, e;ommended that future studies
attempt to examine the duration of the effects bére-school physical activity
program on on-task behavior. This, however, cangusodifficult task due to the various
competing variables that need to be accountecefqr, (different teachers and different
management styles, other physical activity oppaties) etc.).

Future studies should also use participants in laiddd high schools since the
majority of studies in this area have been condlaiigh elementary aged children.
Finally, in order to better understand the influe€ physical activity on on-task
behavior and other cognitive and academic outcomisstecommended that future
studies further explore potential differential etieof physical activity across individual
students as well as across groups of students gelg.vs. boys, normal-weight vs.

overweight, etc.).
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Table 1

Mean Values of On-task Behavior by Phase and Ciondit

Baseline Phase Alternating Treatments Phase

No Treatment Treatment
Mean Within- Between- Mean Within- Between- Mean Within- Between-
Person Person Person Person Person Person
SD SD SD SD SD SD
School A
39 Grade 59.47 12.48 4.09 58.82 9.82 5.60 76.56 69 8. 5.14
4" Grade 63.51 9.61 7.52 61.60 8.17 7.71 77.00 697  6.48
Both Grade Levels 61.82 10.92 6.56 60.43 891 .906 76.77 8.21 5.83
School B
39 Grade 60.28 10.04 8.14 64.57 10.38 8.65 77.83 9.43 6.88
4" Grade 64.14 13.01 6.89 64.32 12.69 5.38 77.58 .4011 5.31
Both Grade Levels 62.34 11.62 7.65 64.37 11.82 .796 77.68 10.25 5.94

Note.No Treatment includes days during the alternatiegttnents phase on which participants either dicitiend the before-
school program or did not accumulate at leastriveutes of MVPA within the program. Treatment irséis days on which

participants attended the before-school programaandmulated at least five minutes of MVPA.
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Table 2

Estimates for On-task Behavior Random Interceptditd

3 Grade
School A School B
Estimate SE p Estimate SE p
Bo (Intercept) 59.15 1.53 <.001 60.18 2.04 <.001
B1 (Treatment) 17.80 1.55 <.001 13.22 1.69 <.001
B, (Phase) - - - 4.33 1.47 <.010
4" Grade
School A School B
Estimate SE p Estimate SE p
Bo (Intercept) 62.46 1.70 <.001 64.23 1.38 <.001
B; (Treatment) 14.10 1.18 <.001 13.15 1.73 <.001
Both Grade Levels
School A School B
Estimate SE p Estimate SE p
Bo (Intercept) 59.63 1.82 <.001 62.59 1.68 <.001
B1 (Treatment) 15.78 .95 <.001 14.26 1.16 <.001
B, (Grade Level) 2.46 2.35 .303 1.40 2.23  535.
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Chapter 5: SUMMARY/CONCLUSION

Youth obesity is a major public health concernhi@ United States (e.g., Ogden
& Carroll, 2010) and is associated with variousexde physical and psychological health
outcomes (Daniels, 2006). Low levels of physicdivaty have been identified as a
significant contributor to childhood and adolescaimésity (Brock et al., 2009; Jago,
Baranowski, Thompson, Baranowski, & Greaves, 2006st, Kerr, Ward, & Pate, 2001,
Weinsier, Hunter, Heini, Goran, & Sells, 1998).tA¢ same time, physical activity is
associated with various health benefits as wetiogmitive/academic benefits (e.g., CDC,
2010; Mahar, 2011, Sibley & Etnier, 2003). Schdwse been indentified as ideal
physical activity promotion sites (Institute of Meithe, 2013; Pate et al., 2006; World
Health Organization, 2008) but, at the same tirolegsl physical activity opportunities
have decreased the last few years, mainly dueothesfon improving academic
performance (Center on Education Policy, 2007; heal, 2007).

Before-school physical activity programs providgoad opportunity for students
to engage in physical activity without taking timeay from academics. Such programs
can help students increase their physical actieitgls as well as improve their on-task
behavior in the classroom. However, before-schbgkjzal activity programs constitute
one of the least studied components of Compreher&ool Physical Activity
Programs (CSPAP), a concept that was proposeddi® BY the National Association for
Sport and Physical Education in order to increabed-based physical activity
engagement among children and adolescents.

Therefore, the purpose of this study was to exanhieempact of a before-school

running club on children’s physical activity and-@msk behavior immediately following
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the program. Data for this study were collectednftavo different elementary schools in
the Southwestern U.S. in order to examine the impastioh a program (i.e., replicate
the study) in two different settings.

The results of this study indicated that childnemf both schools engaged in
significant amounts of physical activity througle thefore-school program (School A:
1731.09 steps, 10:02 MVPA minutes; School B: 15D3t2ps, 8:30 MVPA minutes).
The activity levels accumulated within both progsameet or exceed the standard of
50% of before-school program time spent in MVPAidestified in the CSPAP Policy
Continuum document (NASPE, 2012). Additionally,9@mounts of physical activity
represent substantial proportions of children’sehool physical activity and can help
them meet or exceed daily physical activity recomdations. These results are
consistent with the results of Mahar, Vuchenichldéo, DuBose, and Raedeke (2011),
the only other study identified that focused orefobe-school program and used an
objective measure of physical activity, who fouhdttchildren spent an average of
46.4% (9.3 minutes) of their time present in thegoam in MVPA.

Although children in both schools engaged in sutigihamounts of physical
activity within the before-school program, they diat, overall, compensate by engaging
in less physical activity throughout the rest af #thool day (not including the before-
school program activity). This finding is considtenth the results of previous studies
that investigated compensatory effects relativectool-based physical activity
opportunities. In the only other study that exarditiés question in reference to a before-
school program, Mahar et al. (2011) did not fing aignificant differences in school-day

physical activity on days children attended theobefschool program. Likewise, the
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results of similar studies indicated that youth wid compensate for increased school-
based physical activity opportunities by engagmiess physical activity after school or
during the day (Alderman, Benham-Deal, Beighle, iBn#& Olson, 2012; Dale, Corbin,
& Dale, 2000; Morgan, Beighle, & Pangrazi, 200Q)rtRer, some studies found that,
overall, children engaged in more after-school daity physical activity on days with
increased school-based physical activity (Alderraial., 2012; Dale et al., 2000; Long
et al., 2013). On the other hand, only one studyccbe identified that found a
compensation effect (Gidlow, Cochrane, Davey, &t8m2008). Collectively, these
findings suggest that the physical activity accuated within school-based programs,
such as before-school programs, can substantrahgase children’s school-day and
daily physical activity.

The results of this study revealed significant déferences for physical activity
levels both during the before-school program ardstthool day. Before-school program
sex differences were only found for School B, viatlys engaging in significantly more
steps (438.97) and MVPA minutes (2:36) than ghliswever, this finding should be
interpreted with caution since these differenceyg beareflective of the fact that children
arrived at the before-school program at differenes. School-day sex differences in
physical activity were found for both schools, agaith boys engaging in significantly
more steps (School A=1765.88; School B=583.27)MNE&®A minutes (School
A=09:13; School B=04:17) than girls. Such differem@re often reported in the literature
(e.g., Troiano et al., 2008; Trost et al., 2002) highlight the need to pay particular
attention to girls’ physical activity patterns frarnyoung age.

On-task behavior data were analyzed both visualtysaatistically. The visual
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analysis of graphs of on-task behavior by gradellemd school indicated that students’
on-task behavior was consistently higher on dagyg participated in the before-school
physical activity program. Additionally, statistl@nalysis results showed significant
improvements for individual grade levels that rashbetween 13% and almost 18%.
School level analyses also indicated statisticgsitipificant and meaningful improvement
in on-task behavior on treatment days (School AZ3%, pseudo-R=.34 [strong effect];
School B=14.26pseudo-R=.22 [moderate effect]).

These results are in line with the results of prasistudies that examined the
impact of different types of physical activity oludents’ classroom on-task behavior. In
the only other study that examined the impact loé#re-school physical activity
program on on-task behavior, Mahar et al. (201@ipéba significant increase of 18%
from baseline to intervention (Cohemls: 1.17), as well as a significant decrease of 15%
from intervention to back to baseline post-inteti@n (Cohen’sd = 0.95). Significant
improvements in classroom on-task behavior were falsnd by studies that focused on
classroom physical activity (Goh, Hannon, Fu, &#te 2012; Mahar et al., 2006), as
well as recess (Jarrett et al., 1998; Pellegrinbéity, & Jones, 1995; Ridgway, Northup,
Pellegrin, LaRue, & Hightshoe, 2003).

Collectively, the results of these studies proadpport for the positive effects of
before-school physical activity programs on botldsnts’ physical activity and on-task
behavior. Although there is evidence that additidinae spent in physical activity during
the school day does not hinder academic performaseell as that it can improve on-
task behavior, cognition, and academic performéeae, CDC, 2010; Trost & van der

Mars, 2010), school administrators and teachersstitipe reluctant to make the policy
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changes required for the adoption and implemematicsuch programs. Before-school
physical activity programs, however, provide a gopgortunity for children to engage
in physical activity without taking time away froacademics and, at the same, improve
children’s readiness to learn. The findings of éhstaidies can and should, therefore, be
used to inform policy decisions related to the iempéntation of before-school physical
activity programs. At the same, however, givendtarcity of research on before-school
programs, it is recommended that future studiesn@xadifferent types of before-school

programs and related outcomes.
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Table 1

Participant Demographics

39 Grade ¥ Grade Total
Male Female Male Female 02
Ethnicity White 5 10 8 12 35
Other - 1 1 2 4
Underweight - 1 - 4 5
School A BMI Normal Weight 5 6 6 7 24
Status* Overweight - 3 3 2 8
Obese - 1 - 1 2
Total 5 11 9 14 39
White 10 4 7 9 30
Ethnicity Hispanic 9 3 5 3 20
School B Other - 2 - 4 6
Underweight 1 - - - 1
BMI Normal Weight 9 8 5 13 35
Status* Overweight 4 1 3 1 9
Obese 5 - 4 2 11
Total 19 9 12 16 56

Note.*Based on CDC’s BMI-for-age growth charts for baysd girls: <§ percentile =

underweight>5" percentile to <88 percentile = normal weight85" percentile to <98

percentile = overweight95" percentile = obeséitp://www.cdc.gov/healthyweight/

assessing/bmi/childrens bmi/about childrens bmi)atm
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Table 2

Data Collection Schedule

SCHOOL A
Baseline Phase
Week 1 Week 2
M T w Th F M T w Th F
3rd 3rd 3rd 3rd 3rd 4th 4th 4th 4th 4th
Alternate Treatments Phase
Week 1 Week 2 Week 3 Week 4 Week 5 Week
T W | Th F M T Th F M T M T Th F M T Th F M T
3rd 3rd 4th 4th 3rd 3rd 4th 4th 3rd 3rd 4th 4th 4th 4th 4th 4th 3rd 3rd 3rd 3rd
SCHOOL B
Baseline Phase
Week 1 Week 2
M | T w | Th | F M T | w | Th | F
3rd & 4th 3rd & 4th
Alternate Treatments Phase
Week 1 Week 2 Week 3 Week 4 Week 5
M|T[W|Th| FIM|T[W|Th|F|M|T[W|Th|FP M [T |W|Th|F|[M|[T|W|Th|F
3rd & 4th 3rd & 4th 3rd & 4th 3rd & 4th 3rd & 4th

Note. The days in bold indicate treatment days (i.e., before-school physical activity program days). *Holiday or Field trip.
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Table 3

Frequency of Participation at the Before-School ¢gteons

School A
Number of Times Attended Total Boys Girls
(out of 5 times) n (%) n (%) n (%)
5 times 12 (30.8) 5 (35.7) 7 (28.0)
4 times 7 (17.9) 1 (07.1) 6 (24.0)
3 times 4 (10.3) 4 (28.6) 0 (00.0)
2 times 10 (25.6) 1 (07.1) 9 (36.0)
1 time 6 (15.4) 3 (21.4) 3 (12.0)
39 (100.0) 14 (100.0) 25 (100.0)
School B
Number of Times Attended Total Boys Girls
(out of 10 times) n (%) n (%) n (%)
10 times 4 (07.1) 4 (12.9) 0 (00.0)
9 times 8 (14.3) 4 (12.9) 4 (16.0)
8 times 6 (10.7) 4 (12.9) 2 (08.0)
7 times 6 (10.7) 4 (12.9) 2 (08.0)
6 times 9 (16.1) 4 (12.9) 5 (20.0)
5 times 3 (05.4) 1 (03.2) 2 (08.0)
4 times 5 (08.9) 3 (09.7) 2 (08.0)
3 times 3 (05.4) 3 (09.7) 0 (00.0)
2 times 2 (03.6) 2 (06.5) 0 (00.0)
1 times 3 (05.4) 0 (00.0) 3 (12.0)
0 times 7 (12.5) 2 (06.5) 5 (20.0)
56 (100.1) 31 (100.1) 25 (100.0)

Note. The study monitored participation in the before-school program five times for

each grade level at School A and 10 times for each grade level at School B.
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Table 4

Preliminary Analyses Estimates for PE and Extrad®edviodels

School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 5739 231 <.001 20:49 01:04 <.001
B1 (PE) 1071 125 <.001 05:11 00:38 <.001
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 3876 120 <.001 15:23 00:41 <.001
B1 (PE) 994 57 <.001 04:51 00:19 <.001
B, (Extra Recess) 1929 81 <.001 08:58 00:27 <.001
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Table 5

Preliminary Analyses Estimates for Phase and Order

Phase
School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 6181 242 <.001 22:30 01:08 <.001
B1 (Treatment) -138 155 375 -00:06 00:48 901
B, (PE) 1008 123 <.001 04:58 00:38 <.001
B; (Phase) -594 132 <.001 -02:28 00:41 <.001
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 3658 128 <.001 14:30 00:43 <.001
B1 (Treatment) 328 72 <.001 01:25 00:24 <.001
B, (PE) 1009 56 <.001 04:55 00:19 <.001
B3 (Extra Recess) 1958 80 <.001 09:05 00:27 0% .0
B, (Phase) 209 63 <.010 00:48 00:21 .024
Order
School A
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 5235 277 <.001 19:33 01:26 <.001
B1 (Treatment) 57 174 744 00:50 00:54 .358
B, (PE) 1266 199 <.001 05:22 01:02 <.001
B3 (Order) 53 190 .783 -01:10 01:00 245
School B
Steps MVPA (minutes)
Estimate SE p Estimate SE p
Bo (Intercept) 3757 171 <.001 15:00 00:57 <.001
B1 (Treatment) 282 89 <.010 01:22 00:30 <.010
B, (PE) 1165 96 <.001 05:46 00:32 <.001
B3 (Extra Recess) 1660 135 <.001 07:47 00:45 <.001
B4 (Order) 88 126 154 00:51 00:32 113
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School A

Returned Consent & Assent Forms:

3rd Grade = 17 (Male=6; Female=11)
4th Grade = 23 (Male=9; Female=14)

Total = 40 (Male=15; Female=25)

School B

Returned Consent & Assent Forms:

3rd Grade = 28 (Male=19; Female=9)
4th Grade = 29 (Male=13; Female=16)

Total =57 (Male=32; Female=25)

Dropped Out:

3rd Grade = 1 (Male=1; Female=0)
4th Grade = 0 (Male=0; Female=0)

Total = 1 (Male=1; Female=0)

Participated in Intervention
(atleast once)

3rd Grade = 16 (Male=5; Female=11)
4th Grade = 23 (Male=9; Female=14)

Total = 39 (Male=14; Female=25)

Dropped Out:

3rd Grade = 0 (Male=0; Female=0)
4th Grade = 1 (Male=1; Female=0)

Total = 1 (Male=1; Female=0)

Participated in Intervention
(at least once)

3rd Grade = 25 (Male=17; Female=8)
4th Grade = 24 (Male=12; Female=12)

Total = 49 (Male=29; Female=20)

Figure 1.Information related to the number of students \{@)ovolunteered to participate
in the study, (b) dropped out, and (c) participatethe before-school program at least

one time.
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Table 1

Participant Demographics

39 Grade ¥ Grade Total
Male Female Male Female °2
Ethnicity White 5 10 8 12 35
Other - 1 1 2 4
Underweight - 1 - 4 5
School A BMI Normal Weight 5 6 6 7 24
Status* Overweight - 3 3 2 8
Obese - 1 - 1 2
Total 5 11 9 14 39
White 8 3 7 8 26
Ethnicity Hispanic 5 2 4 3 14
Other - 2 - 4 6
School B Underweight 1 - - - 1
BMI Normal Weight 5 6 5 13 29
Status* Overweight 4 1 3 1 9
Obese 3 - 3 1 7
Total 13 7 11 15 46

Note.*Based on CDC’s BMI-for-age growth charts for baysd girls: <§ percentile =

underweight>5" percentile to <88 percentile = normal weight85" percentile to <98

percentile = overweight95" percentile = obeséitp://www.cdc.gov/healthyweight/

assessing/bmi/childrens bmi/about childrens bmi)atm
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Table 2

Data Collection Schedule

SCHOOL A
Baseline Phase
Week 1 Week 2
M T W Th F M T w Th F
3rd 3rd 3rd 3rd 3rd 4th 4th 4th 4th 4th
Alternate Treatments Phase
Week 1 Week 2 Week 3 Week 4 Week 5 Week| 6
T W | Th F M T Th F M T M T Th F M T Th F M T
3rd 3rd 4th 4th 3rd 3rd 4th 4th 3rd 3rd 4th 4th 4th 4th 4th 4th 3rd 3rd 3rd 3rd
SCHOOL B
Baseline Phase
Week 1 Week 2
M T w Th F M T W Th F
3rd 4th 3rd 3rd 4th 4th 3rd 3I'd 4th 4th
Alternate Treatments Phase
Week 1 Week 2 Week 3 Week 4 Week 5
M T Th F M T Th F M T W | Th T W | Th F M T Th F
3rd 3rd 4th 4th 3rd 3rd 4th 4th 4th 4th 3rd 3rd 3rd 3rd 4th 4th 4th 4th 3rd 3rd
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Table 3

Estimates for Preliminary Analyses

School A
3 Grade
Phase Order
Estimate SE p Estimate SE p
Bo (Intercept) 59.49 1.73 <.001 58.73 1.69 <.001
B, (Coefficient) -.63 1.51 677 -3.05 1.67 .070
4" Grade
Phase Order
Estimate SE p Estimate SE p
Bo (Intercept) 63.55 1.79 <.001 61.24 2.10 <.001
B, (Coefficient) -1.98 1.09 071 -.33 1.39 .815
Both Grade Levels*
Phase Order
Estimate SE p Estimate SE p
Bo (Intercept) 60.40 1.88 <.001 58.87 1.96 <.001
B, (Coefficient) -1.41 .90 118 -1.60 1.08 .141
School B
3" Grade
Phase Order
Estimate @ SE p Estimate SE p
Bo (Intercept) 60.18 2.04 <.001 64.59 2.35 <.001
By (Coefficient) 4.33 1.47 <.010 A7 1.93 .929
4" Grade
Phase Order
Estimate SE p Estimate SE p
Bo (Intercept) 64.07 1.66 <.001 62.66 2.09 <.001
B, (Coefficient) 27 1.60 .868 1.08 2.00 .591
Both Grade Levels*
Phase Order
Estimate SE p Estimate SE p
Bo (Intercept) 61.50 1.77 <.001 64.17 1.98 <.001
B, (Coefficient) 2.15 1.10 .051 .55 1.39 .690

Note.Controlling for treatment as well as grade levet (nodels with both grade levels

combined).
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School A

School B

Returned Consent & Assent Forms:

3rd Grade = 17 (Male=6; Female=11)
4th Grade = 23 (Male=9; Female=14)

Total = 40 (Male=15; Female=25)

Returned Consent & Assent Forms:

3rd Grade = 28 (Male=19; Female=9)
4th Grade = 29 (Male=13; Female=16)

Total =57 (Male=32; Female=25)

Dropped Out or Excluded:

3rd Grade = 1 (Male=1; Female=0)
4th Grade = 0 (Male=0; Female=0)

Total = 1 (Male=1; Female=0)

Dropped Out or Excluded:

3rd Grade = 8 (Male=6; Female=2)
4th Grade = 3 (Male=2; Female=1)

Total = 11 (Male=8; Female=3)

Observed

3rd Grade = 16 (Male=5; Female=11)
4th Grade = 23 (Male=9; Female=14)

Total = 39 (Male=14; Female=25)

Observed

3rd Grade = 20 (Male=13; Female=7)
4th Grade = 26 (Male=11; Female=15)

Total = 46 (Male=24; Female=22)

Participated in Intervention
(at least once)

3rd Grade = 16 (Male=5; Female=11)
4th Grade = 23 (Male=9; Female=14)

Total = 39 (Male=14; Female=25)

Participated in Intervention
(at least once)

3rd Grade = 17 (Male=12; Female=5)
4th Grade = 21 (Male=10; Female=11)

Total = 38 (Male=22; Female=16)

Figure 1.Information related to the number of students \{@)osolunteered to participate
in the study, (b) dropped out or were excluded, @hgarticipated in the before-school

program at least one time.




