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ABSTRACT 

This dissertation examined associations among Peer Relation Competence (PRC), 

health-related outcomes, and academic achievement of school-aged children.  The study 

used data extracted from the Early Childhood Longitudinal Study, Kindergarten Class of 

1998-99 (ECLS-K).  Data were analyzed with multiple regression in order to answer four 

fundamental research questions: 1) Does physical activity predict PRC? 2) Does body 

mass index predict PRC? 3) What school characteristics promote children’s exposure to 

physical activity? And 4), are PRC, body mass index, and physical activity predictors of 

academic achievement?  

Results of this study suggest that physical activity as measured by children’s 

participation in physical education and recess are not predictors of peer relation 

competence.  Children who were categorized as overweight or obese, according to body 

mass index, were found to report significantly lower scores in peer relation competence. 

Also, characteristics significantly contributing to children’s increased exposure to 

physical activity opportunities at school were geographic location, size and setting of the 

school, and whether a school is private or public. Finally student demographics, including 

gender, race, and socioeconomic status, in conjunction with participation in team sports 

were found to be significant predictors of academic achievement as measured by reading, 

math, and science Item Response Theory scaled scores.  

Implications of the results of the study are examined from a social ecological 

theory perspective with particularly relevant implications for policy.  
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CHAPTER I 

INTRODUCTION 

Context of the Study 

 Physical activity has been identified as a predictor of several healthy outcomes 

and an overall improvement in the quality of life of children. Conversely, the condition of 

being overweight or obese, as a product of a sedentary lifestyle, has been cited for having 

negative repercussions for school-age children.  This problem is potentiated when 

consideration is given to the fact that almost a third of American children are overweight 

or teetering on the margin of being overweight, (Ogden, et al., 2006).  The enormity of 

this problem makes overweight or obese children a pressing issue with grave 

consequences if not properly addressed.  Of greatest concern have been the physiological 

and, to a lesser extent, the psychological consequences associated with being overweight 

and obese.  Among several physiological consequences pulmonary, orthopedic, 

neurological, gastroenterological, endocrine and cardiovascular ailments are the most 

recurrent and problematic (Lobstein, Baur, & Uauy, 2004).  While psychological 

consequences that pose a concern include: depression, eating disorders, stigmatization 

and discrimination (Fabricatore & Wadden, 2006).  As most physical activity for school-

aged children occurs within the school environment, either through physical education or 

recess periods, it is only logical to study its benefits in view of academic achievement.   

Assessing academic achievement and its correlation with physical activity 

constitutes a growing body of literature.  In general, it has been perceived as a 

controversial issue as many educators consider that allocating time for physical activity, 
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either through physical education, recess, or after-school sports, is a deterrent from 

formal academic pursuits (Hansen & McKenzie, 1988). Yet others suggest that physical 

activity is a contributor in enhancing academic performance by improving mental 

functioning and cognitive development (Abadie, & Brown, 2010) or by demonstrable 

improvements on academic performance, typically in reading and math (Carlson, et al., 

2008).  Adding to this controversy are a few studies have found that there is no 

meaningful correlation between academic performance and physical activity (Daley & 

Ryan, 2000) or that gains in academic performance are evident in females yet not for 

males (Carlson, et al., 2008).  Some studies that have not found positive associations 

between physical activity and academic performance have had to settle on suggesting that 

physical activity, at least, does not have a negative effect on academic performance 

(Ahamed, et al., 2007).  

Another problem encountered when attempting to predict academic performance 

by children’s participation in physical activity and overweight or obesity status is that 

likely, the outcome is confounded by psychological or social factors that influence a 

child’s persona.  There is a paucity of studies that have undertaken the task of 

establishing a relationship between physical activity, a psychological construct, and the 

academic achievement of children. One study to embark on such a task examined 

physical activity levels of children, their body mass index (BMI), self-esteem, and 

performance on reading and mathematics. The study concluded that physical activity had 

a negative relation with body mass index (BMI), a positive relation with self-esteem, and 

a small relationship with student’s academic performance (Tremblay, Inman, Willms, 

2000).   
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Independent from student academic achievement, several psychological 

constructs have been identified to correlate with physical activity. For example, self-

efficacy for physical activity was higher among non-obese children (Trost, et al., 2001), 

while Sallis and colleagues (2000) identified achievement orientation, perceived 

competence, and intention to be active as consistently associated with physical activity in 

a review of psychological correlates of physical activity among children. Other reviews 

of the relationship of physical activity with psychological variables identified that 

physical activity was a predictor of increased self-esteem, self-concept, depression and 

anxiety (Calfas & Wendell, 1994) and general mental health (Stephens, 1988).  

Statement of the Problem 

 Academic achievement of children has been found to correlate with a variety of 

factors.  Commonly cited in the literature are socio-economic status (SES; e.g., Coleman, 

1940; White, 1982; Sirin, 2005), family influences (e.g., Gonzales, et al., 1996; Bradely 

& Corwyn, 2002; Altschul, 2012), and child disability status (e.g., Nelson et al., 2004; 

Siedenberg, et al., 2007; Barnard-Brak & Brak, 2011).  To a lesser extent has the 

scientific community inquired about the relationship among obesity, physical activity and 

psychological development of children with academic performance.  It is even rarer to 

find all variables which have been examined in conjunction with each other.   

Given that childhood obesity has become an epidemic in the United States this 

examination may be considered all the more requisite. The Centers for Disease Control 

documents a growing trend of obesity and overweight children from the year 1999 at 

approximately 25% through 2011 at nearly 30% of this population.  This trend is 
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expected to continue to rise if appropriate measures are not taken (World Health 

Organization; WHO, 2009). While a majority of existing research addresses the 

physiological issues related to obese and overweight children, there is a body of literature 

suggesting that children may be suffering psychological consequences as well. Further, 

these psychological consequences of overweight and obesity in children may also be 

affecting student’s academic performance (Puhl & Latner, 2007).   While this remains an 

issue to, what is clearly established is that children who are overweight or obese are often 

typically victims of stigma and ostracism.  Evidence for stigmatizing of obese children 

was found by Hill and Silver (1995) who indicated that children perceived an association 

between overweight body shapes with social incompetence, lowered perceptions of 

health, and low academic performance.  The most common stigmatization of obese 

children is that of peer rejection (Schwartz & Puhl, 2003).  It appears that obese children 

suffer stigmatization early in life which continues throughout the lifespan.  Likewise, 

children’s stigmatizing behavior toward obese children is learned early in life and may 

continue through the lifespan.  It has been identified that children, as early as 

kindergarten-age express a dislike for pictorial representations of overweight children 

(Lerner & Gellert, 1969). This stigmatizing propensity is such that normal weight 

children have rated obese children as the least likely selection for establishing a 

relationship of friendship (Richardson et al., 1961).  A contemporary replication of the 

Richardson and colleagues (1961) study found that children have actually increased their 

negative perceptions of obese children, rating them as least liked among a group of 

children with various physical characteristics including disfigurement (Latner & 

Stunkard, 2012).  Aversion towards obese children is not limited to children.  Adults have 
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also been found to discriminate or have negative stereotypical perceptions about children 

who are overweight or obese.  In a study investigating teacher’s perceptions of obese 

children, it was found that teachers held less hope for academic success for children who 

were obese (Nemark-Sztainer et al., 1999).  Exacerbating the condition of obese children 

further is the notion that teachers, who assign lower expectations for performance to 

children based on their physical attributes, also have been identified as having poorer 

relationships with those children (Babad, Inbar, & Rosenthal, 1982).  Thus, it can be 

concluded that obese children may be at an academic disadvantage based on teacher 

perceptions obesity and teacher relationships with obese children.  It is thought that this 

type of discrimination of obese children may result in impaired academic performance 

(Major & O’Brien, 2005).  A few studies have lent credence to this notion such as 

Gortmaker and colleagues’ (1993) study which found that childhood obesity and those 

who are overweight may likely carry on this condition through adulthood resulting in 

obese and overweight adults with lowered educational attainment levels.   

The interrelation of physical activity, obesity, self-reported peer relation 

competence and academic achievement of children is evident.  Scientists concerned with 

this matter must look beyond bivariate relationships and consider the influence of 

confounding factors and levels of analysis to better understand the underlying 

mechanisms of these important determinants of health, wellbeing and academic 

performance of children.  
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Theoretical Model 

The present study is grounded in a social ecological model (SEM), where students 

are seen as individuals whose academic performance, BMI, physical activity involvement 

are influenced by personal factors, interpersonal relationships and the physical 

environment with which they interact.  The SEM is an adaptation of the original 

Ecological Systems Theory proposed by Bronfenbrenner (1977) which examines human 

development within the context of changing environments.  Appropriately, the term 

ecology refers to the “interrelations between organisms and their environments” (Sallis, 

Owen, & Fisher, 2008, p. 466).  Social Ecological Models consider that there are a series 

of systems or levels nested within each other (Bronfenbrenner, 1979).  In general, the 

levels within SEM start with the individual and respective personal attributes at the 

center, and extend through the interpersonal level, the institutional organization, and 

finally, the community and policy level, not dissimilar to Bronfenbrenner (1979).  Given 

these several layers by which an individual may be examined, SEMs are considered a 

multidimensional approach to understanding human development.   There has been 

considerable acceptance of SEM in the study of health and behavioral sciences and also 

in the implementation of interventions in these areas (Sallis, et al., 2008).  For example, 

in a study investigating the effect of individual, social and physical environments of 

physical activity, Giles-Corti and Donovan (2002) found that environmental factors had 

weak associations with exercise participation while individual and social determinants 

strongly affected individual’s propensity to exercise. The authors acknowledge the 

novelty of approach and suggest developing methodologies that can adequately test 
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research questions within the multidimensionality of SEM theories (Giles-Corti & 

Donovan, 2002).  

The scope of the present study is limited to examining the individual (i.e., middle 

school children), interpersonal (i.e., formal and informal social networks of children) 

level, and to a limited extent, the institutional and community level of the SEM.  At the 

personal level, which has also been referred to as the intrapersonal level, the biological 

and psychological aspects of the individual are considered (Sallis et al., 2008).  The 

biological and psychological are inextricably connected dimensions that affect each other 

reciprocally (Harms, 2005).  The biological and psychological dimension comprehends 

an individual’s possession or development of motor skills, personality, and social 

development, cognitive ability, culture, and the development of spirituality (Lerner, 

2007).  However much information can be obtained from examining the intrapersonal 

level of individuals, the scientific community agrees in that it is not possible to 

completely explain an individual’s behavioral and physiological trends, such as obesity, 

as it is only once source of information among many (Sallis & Glanz, 2009).  Thus it is 

important to explore other relational, contextual and environmental factors that affect 

individuals as well.  Considering that a child spends a large amount of time per week at 

school (Hofferth & Sandberg, 2001) in contact with peers, it is crucial to examine the 

effect that such interactions have on influencing the individual.  These social relations 

have been found to have an effect on shaping the individual (Henderson & Ainsworth, 

2000).   
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Purpose of Study 

Most studies to date have examined academic achievement of children and its 

relationship to childhood obesity, physical activity and psychological development 

relatively independent from each other.  While this approach has brought about a 

substantive amount of relevant knowledge, it likely has only examined the issues 

compartmentalized in isolation thus representing a gap in method of analysis and 

consequently in the literature.  Thus, this study sought to provide a broader perspective of 

the interrelationship among physical activity, BMI, self-reported peer competence, and 

academic achievement of fifth grade school-aged children.  Approaching this study from 

this perspective afforded results that allow for a broader and more concise understanding 

of the underlying developmental physiological and psychosocial development of fifth 

school-aged children in relationship to their academic performance.  The results from this 

study may inform policy, academics, administrators, and educators on the importance of 

physical activity, body mass index, peer relation competence and how they independently 

and in relation to each other contribute to children’s academic performance.  To this end, 

this study first examined the predictive ability of physical activity as it relates to self-

reported peer relation competence of children.  Secondly, the study examined the 

predictive ability of BMI to self-reported peer relation competence of children. Third, 

following the social ecological model which considers institutional and community 

influences on human behavior, this study examined the contextual and environmental 

characteristics of schools that influence a child’s exposure to physical activity.  In doing 

so, school characteristics such as geographic location, size and urban status, public or 

private status, and safety issues were examined on their predictive ability of children’s 
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physical activity.  Lastly, given the umbrella effect of academic achievement at schools, 

this study examined how BMI, physical activity, school characteristics, and self-reported 

peer competence of children were predictive of children’s academic achievement as 

measured by their performance in mathematics, reading, and science.    

Research Questions 

The extent of this dissertation intended to answer four specific research questions.  

The first question examined physical activity in various forms (i.e. physical activity 

during recess period and physical activity during physical education) as predictive of self-

reported peer relation competence among fifth grade school children.  Driven by 

preliminary evidence in the literature which positively links physical activity and social 

relationships (Coakley & White, 1992), yet cautious given contraindicative findings 

(Sallis, Prochaska, & Taylor, 2000), this research question examined the role of physical 

activity, as measured by school based physical education and exposure to recess time and 

their predictive power of children’s self-reported peer competence.  Fully comprehending 

the role that physical education and exposure to recess time plays on promoting social 

relations may provide guidance for writing policy, the implementation of intervention 

programs, and exploration of the importance of physical activity as a contributor to 

children’s competence in forming and maintaining social relationships and its associated 

benefits to well-being and health.  

 Obesity and the condition of being overweight have been identified as mediators 

of participation in physical activity.  Body mass index is the most commonly used 

measure of obesity and overweightness in children (Daniels, Khoury, & Morrison, 1997).  
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Elevated BMIs have been associated with a stigma that leads to lowered self-esteem, 

which is considered a risk factor for psychopathology (Ziegler-Hill, 2011).  Thus, the 

second question of this dissertation attempted to elucidate the relationship between BMI 

and the psychosocial development of children as measured by children’s self-reported 

peer relation competence.  Specifically, the second question in this study examined 

whether BMI was a predictor of self-reported peer competence among fifth grade school 

children.  

 The third question of this study intends to identify school characteristics that are 

predictive of physical activity as measured by children’s exposure to physical education 

and recess time.  Characteristics often cited in the literature that may have bearing on a 

child’s exposure to physical activity at school include inherent school characteristics such 

as: geographic region, size of school, facilities and infrastructure (e.g., Fernandes & 

Sturm, 2011), and public or private status of the school. 

 The proverbial question in educational research is how does that which is being 

examined contribute to student academic achievement?  Considering this, the fourth 

question of this study examined the predictive ability of physical activity, obesity, and 

peer social competence on academic performance of fifth grade school children.  While 

the United States appears to have accepted the notion of a causal relationship between 

physical activity and the academic performance of children (CDC, 2010), there are 

scholars that suggest that further study in this area is warranted before drawing such 

conclusions (Taras and Potts-Datema, 2005). Regarding BMI, there is some initial 

evidence suggesting that obese children may be at an academic disadvantage.  However, 
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this may not necessarily be an obesity issue per se, but more so an absenteeism or 

presentism issue associated with obesity (Schwimmer, Burnwinkle, Varni, 2003).  Taras 

and Potts-Datema (2005) suggest that this topic should be studied extensively before a 

definitive conclusion can be made.  And finally, psychopathology has been linked to 

academic performance by way of various forms including: motivation (e.g., Brackney & 

Karabenick, 1995), lower self-esteem (Lane & Kyprianou, 2004), and peer relationship 

incompetence (e.g., Wentzel & Caldwell, 1997) 

Significance of the Study 

 Findings from this study intend to increase the body of knowledge related to the 

association among physical activity, body mass index, and psychological wellbeing of 

children as they relate to academic achievement.  A better understanding of such 

relationships can help to guide decision making from this broader perspective rather than 

in isolation.  Hypothesizing that the findings from this study indicate that physical 

activity is, indeed, a meaningful predictor of peer relations competence in children, 

schools may undertake plans to increase time allotted for physical activity through 

physical education and recess time.  The same could be stated for a hypothesis that states 

that BMI is a predictor of peer relation competence in children.  These aspects of a fifth 

grade school-aged child’s education and developmental experience are particularly 

important as this comprehends a period in their lives when they are beginning to develop 

concerns for their health, physical appearance, and peer relationships (Germain, 1999). 

Also, a more comprehensive understanding of school characteristics influencing physical 

activity time exposure could have implications for school administrators and policy 
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makers. Finally, considering that schools are concerned with academic performance and 

achievement, findings from this study may contribute in elucidating and solidifying the 

currently tenuous link that exists among psychological wellbeing, physical activity, BMI, 

and their relationship to academic achievement.  The need to understand the relationship 

between children’s psychological wellbeing, physiological health, and academic 

achievement stems from the premises established by No Child Left Behind act (NCLB). 

No Child Left Behind considers academic achievement as the bottom line and mandates a 

reduction in the achievement gap and evidence that all students are meeting the same 

academic standards (NCLB, 2001, Sec. 1001).   

Limitations 

 There are several limitations that merit attention in this proposed study.  One such 

limitation is the instrumentation used to assess peer relation competence in children.  The 

instrument used by the ECLS-K was originally developed by Marsh and colleagues 

(1984) as part of a self-description questionnaire intended to assess self-concept of 

children and aptly termed the Self-Description Questionnaire (SDQ). The SDQ is a 66 

item survey that was designed to measure seven SDQ factors including one factor 

specific to a child’s ability to engage relationships with peers.  In this subscale of the 

SDQ, students rate their ability to make friends, their popularity among peers, and if they 

are sought after for friendship by others (Marsh, et al., 1984).  It is from this subscale that 

the present study extends inferences about childhood psychology, its relationship with 

physical activity, BMI, and academic performance.  
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Data collection is also a limitation that is of concern in this study.  Rigorous 

standards were applied to data collection (Tourangeau, 2006) however, wording of 

questions or the answer options provided by the survey may limit the accuracy of the 

data.  This limitation specifically applies to the assessment items inquiring about 

children’s time exposure to recess and physical education.  For these survey items, 

teachers were asked to assess how long, in minutes, and how frequently, in days per 

week, children participated in recess and physical education. Response options to these 

questions offered a preset range rather (e.g., 0-15 minutes; 1-2 days).  As such, these 

variables were estimated based on the mid-point of the given ranges. An alternative that 

would have yielded a more accurate continuum of children’s exposure to recess and 

physical education would have been to simply record precise times, in minutes, and 

specific days for which children were exposed to these activities.   

Delimitation 

While this study addresses a pressing problem and answers relevant questions 

using appropriate statistical analysis, it is acknowledged that the nature of the ECLS-K 

data lends itself to more complex statistical designs.  Approaching the same research 

questions, through structural equation modeling (Tabachnick & Fidell, 2001), while 

including clustering variables such as geographical regions, schools, and family or 

addressing it longitudinally may yield a more complete picture.  While this limitation is 

acknowledged in the present study, it is also emerges as a strong point for the 

consideration of future research.  However, foundational research question should be 
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examined with respect to theory before applying statistical methods meant to test theory 

such as with structural equation modeling techniques (SEM).  

Definition of Terms 

 This section includes a set definitions listed in alphabetical order and thus do not 

represent any order of importance.  These terms are defined given their relevance and 

frequency of use in this dissertation.  

Body Mass Index (BMI).  This dissertation used the definition of BMI as provided by 

the CDC which states that BMI is a number calculated from an individual’s height and 

weight that is used reliably as an indicator and screener of body fatness.  BMI uses the 

following formula:           

BMI scores, particularly in children populations, are correlated to several direct 

measures of body fat. A BMI score above the 85th percentile is classified as overweight 

while scores above the 95th percentile are classified as obese (CDC, 2011). 

ECLS-K.  The Early Childhood Longitudinal Study Class of 1998-99 (ECLS-K) is the 

first study to center on children’s school experiences from kindergarten through middle 

school (NCES, 2009).  The study, which is sponsored by the National Center for 

Education Statistics (NCES) follows a nationally representative cohort of nearly 22,000 

children from kindergarten through the eighth grade.  The study measures experiences of 

children from diverse socio-economic and racial/ethnic backgrounds, from private and 

public schools, and from various regional locations in the country.  Specifically, the study 

examines the interrelationships between children and their family; children and school 
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environment; the child’s family and school; and the child’s family, school environment, 

and the community with a special emphasis on the child’s health, psychological 

wellbeing, and intellectual development (NCES, 2009).   Figure 1 provides the research 

model of the ECLS-K as conceptualized by the NCES.  Of particular interest to this 

dissertation are child’s characteristics, school characteristics, middle school outcomes, 

and children’s health outcomes. 

 

Figure 1.1  

Source: U.S. Department of Education, National Center for Education Statistics, Early Childhood 

longitudinal Study, Kindergarten Class of 1998-99 ECLS-K), fall 1998.  

 

Peer Relation Competence (PRC). A construct measured by the ECLS-K derived from 

the self-description questionnaire developed by Marsh (1984). Specifically, the SDQ 

captures a rating from students on who well they make friends, how popular they are 

considered, and if others want to befriend them, translated into a continuous composite 

score.   
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Physical Activity. This study employs the definition of physical activity as outlined by 

the World Health Organization which states that physical activity is “bodily movement 

produced by skeletal muscles that requires energy expenditure” (WHO, 2012, para. 1).

 Physical activity was measured by children’s exposure to physical education and 

exposure to recess time at school as was measured by the ECLS-K. 

Recess. Using the Merriam-Webster dictionary definition stating that recess is a 

“suspension of business or procedure often for rest or relaxation” (Merriam-Webster, 

n.d., para. 4) with Pellegrini and Smith’s (1993) definition which ads the concepts of 

“outdoor” and “play time” to the definition(p.51).  Thus, this study considered recess as a 

period of unstructured activity, commonly enjoyed outdoors and characterized by play 

time.  

Physical Education.  Physical education is an academic unit concerned with providing 

students with the “knowledge and skills” required “to perform physical activities, to 

maintain physical fitness, and to value” and “enjoy physical activity part of a healthy 

lifestyle” (NASPE, 2008). 

Social Ecological Model (SEM). SEMs examine human behavior as influenced by 

environmental and policy contexts while considering the influencing role of social and 

psychological factors (Sallis et al., 2010).  

Summary   

 Considering the compartmentalized nature of extant literature on childhood 

obesity, physical activity, peer relation competence, school characteristics that are 
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conducive to physical activity, and their relationship with academic performance of 

children, this study sought to provide a broader perspective of the interrelationship 

among these variables.  Adopting the perspective of a social ecological model this study 

considered personal, interpersonal, and institutional indicators that influence children’s 

school experiences and are related to their academic performance.  These findings will 

may inform policy, academics, administrators, and educators on the importance of 

physical activity, body mass index, peer relation competence and to children’s academic 

performance and further sediment social ecological models as a viable approach to 

addressing examining these pressing issues.  This initial chapter provides an introduction 

and overview of issues related to children’s physical activity, body mass index, peer 

relation competence and academic performance.  The chapter also laid a foundation that 

justifies the pursuit of such study. Chapter three provides a review of extant literature 

pertinent to the study.      
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CHAPTER II 

REVIEW OF LITERATURE 

 This chapter addresses the extent of relevant literature pertinent to physical 

activity as related to social inclusion of children within the school setting. The literature 

provides a thorough theoretical context that serves as the basis of the present study. First, 

this review addresses the issue of physical activity as measured by recess time, physical 

education time, and afterschool sport participation of children. Secondly, BMI is 

examined as a consequence for the lack of participation in physical activity and as a 

contributor to increased stigmatization and social exclusion of children at school. The 

third part of this review identifies predictors of physical activity at school and addresses 

the epidemic of childhood overweightness and obesity resultant from a lack of facilities, 

infrastructure, accessibility and availability environments which are conducive to 

physical activity at school.  Finally, the review bridges the aforementioned research items 

with academic achievement of children and addresses related demographic issues.   

Physical Activity 

According to the National Association of Sport and Physical Education (NASPE), 

physical activity can affect children in several positive ways including: a decrease in risk 

for overweight and associated disease; improved academic achievement; improved self-

esteem; improved mental health and wellness; aid in the preparation of children to 

become competent members of society; and enhanced quality of life (NASPE, 2012). The 

United States Department of Health and Human Services (USDHHS) adds to this list of 
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potential benefits of childhood physical activity to consist of: improvement in muscular 

strength and endurance; greater bone health; and healthy ranges of blood pressure and 

cholesterol (USDHHS, 2008). Given the importance of health and its relationship with 

physical activity, the USDHHS has created a set of physical activity guidelines aimed at 

helping children achieve these benefits. The guidelines set by the USDHHS include: 

participating in 60 minutes of moderate to vigorous aerobic physical activity for a 

minimum of three times per week; 60 minutes of muscle strengthening activities three 

times per week; and bone strengthening physical activity three times per week 

(USDHHS, 2008).  Strong and colleagues (2005) state that schools are ideally situated to 

provide children with the recommended daily 60 minutes of physical activity during 

recess periods, physical education classes, and during and after-school sport programs.  

Strong and colleagues (2005) further suggest that physical activity should be enjoyable 

with an increasing emphasis on health-related physical fitness and behavioral outcomes 

as the child progresses through developmental stages.   

Given the guidelines established for physical activity participation in children, it 

is important to measure if they are being met or not.  Measuring physical activity, 

however, can be challenging task (Must & Tybor, 2005).  This in part is due to the unique 

nature of children who engage in sporadic and intermittent patterns of physical activity 

throughout the day (Welk, Corbin, & Dale, 2000).  While several methods have been 

used to measure children’s physical activity, there are none that are considered the 

standard for doing so (Welk et al., 2000).  Measurement techniques for physical activity 

include the use of memory-recall surveys, accelerometers, heart rate monitors, 

pedometers, direct observation (Kohl, Fulton, & Caspersen, 2000), and real-time data 
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capture methodology (Dunton, et al., 2010).  However, most of these measurement 

techniques have limitations.  Memory recall surveys have been reported to be minimally 

reliable when measuring young children (Sallis et al., 1993; Kohl et al., 2000).  The use 

of heart rate monitors has limited reliability as confounding factors such as stress and 

anxiety may affect the accuracy of reports (Must & Tybor, 2005).  Accelerometers have 

been found to be reliable in measuring children physical activity in the laboratory setting 

(Puyau et al., 2012), yet may not be as accurate in real setting (Must & Tybor, 2005).  

And pedometers have been found to be limited to measure walking, by counting steps, 

and have not been reliable estimators of energy production or level of intensity (Crouter 

et al., 2003).  Real-time data capture techniques, which use mobile phone technology to 

measure behaviors throughout the day, have been touted as adequate and accurate 

instruments to measure physical activity yet, the cost of such devices, limit their 

availability to large populations (Dunton, et al., 2010).  

 Complicating the matter of measurement of physical activity is the classification 

of physical activity into high and low levels of intensity.  The United States Department 

of Health and Human Services (USDHHS) recommends that children participate in 60 

minutes of physical activity ranging from moderate to vigorous in intensity (MVPA) 

daily. A study conducted by Nader and colleagues (2008) that examined time spent in 

MVPA from a nationally representative sample of children found that for boys by age 13 

and for girls by age 12, daily MVPA dropped below the recommended daily time. 

However, concerns about physical activity levels are not necessarily a new concern. 

Nearly two decades ago, scientists were revealing that children were not attaining 

significant levels of physical activity to obtain health enhancing benefits (Livingston, et 
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al., 1992).  Also, Livingstone and colleagues (1992) noticed a similar trend, as that found 

by Nader and colleagues (2008) that girls have a tendency to be significantly more 

sedentary than boys. Finally, younger children appear to engage in MVPA more so than 

older children (Nader, et al., 2008).  

Schools are aptly suited to provide children with MVPA. However, the evidence 

suggests that schools are limiting children’s exposure to physical activity.  Lee and 

colleagues, (2006) found in a nationally representative study of schools, that while a 

majority of schools considered physical activity important, only few were providing PA 

opportunities to children by restricting PE or eliminating recess time.  This practice is 

incredibly detrimental to children who rely on physical activity participation through 

physical education and recess time. Particularly, since for many children physical 

education and recess time are the only opportunities for physical activity participation 

that they have during the day (Telama et al., 1997).  As a result, physical activity is 

steadily being replaced by sedentary behaviors or non-energy consuming activities such 

as watching television or being on the internet. Early studies have identified this trend 

and established that hours of television viewing is directly associated with childhood 

obesity (Dietz & Gortmaker, 1985).  Currently, it is estimated that children spend 25% of 

their awake-time watching television. These detrimental behaviors are certain not to 

result in positive consequences for children. Thus it is not only important to engage in 

physical activity, it is also important to be a knowledgeable consumer of physical 

activity.  While physical activity is simply concerned about in the expenditure of energy 

caused by bodily movement, physical education can claim to be more important as it 

provides children with a structured environment and an educational component that 



 Texas Tech University, Marcelo Schmidt, May 2013 

 

22 

 

fosters learning, adoption of physical activity practices, and assigning value and 

enjoyment to physical activity (NASPE, 2008).  Education of physical activity is thus, the 

primary role of the discipline of physical education. 

Physical education 

 Unquestionably, the most important contributor to childhood physical activity 

during the school day is provided through physical education classes. The National 

Association for Sport and Physical Education (NASPE), recognized as the foremost 

authority on physical education, argues that physical education is as important as any 

other academic subject offered at school (NASPE, 2012). NASPE has established 

physical education standards and provides recommendations specifying that middle 

school children should be exposed to 225 minutes of physical education per week, in 

classes taught by qualified physical educators, in small student-teacher ratio classrooms, 

and in adequate facilities and appropriate equipment (NASPE, 2011).  Despite these 

recommendations, it has been found that a high percentage of physical education classes 

are providing children with a substantially reduced number of minutes of quality physical 

activity per week (Sallis et al., 1997).  A study by Burgueson and colleagues (2009) 

revealed shortcomings in physical education classes across the nation.  Among the most 

salient are that only approximately 50% of schools across the country require physical 

education classes from grade one through five and that less than 15% of schools have a 

student-teacher ratio requirement leading to physical education teachers having to 

struggle with large groups of students (Hastie & Saunders, 1991).  Most disconcerting is 

the finding that suggests that by middle school, only 6% of students at school receives 
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physical education classes daily during the entire year.  While Burgueson and colleagues 

report that teachers spend nearly 30 minutes per class in actual physical activity, direct 

observation of children participating in physical education classes has quantified 

children’s activity during PE classes to be less than 20 minutes of class time (McKenzie 

et al., 1996).  In addition, a decline in number of minutes and days required in physical 

education is evident throughout a child’s schooling. According to findings reported from 

the Youth Risk Behavior Surveillance System (YRBSS), a large scale study of a 

nationally representative student population of adolescents in high school, a nominal 

number of students are enrolled in physical education and only half are meeting the 

minimum recommended 20 minutes of daily physical activity (Kann et al., 1996). 

Recess 

School recess has been identified as an ideal means by which children can meet 

the required physical activity guidelines throughout the day (e.g., Mota, et al., 2005; 

Ridgers, et al., 2011).  The National Association for Sport and Physical Activity 

(NASPE), encourages recess periods at school as a legitimate contributor to the overall 

physical activity recommendations for school-aged children (NASPE, 2006).  

Unfortunately, evidence from several studies suggests that physical activity, from a 

child’s exposure to recess time, may be limited to less than that which is recommended. 

Thus,  recess, which is commonly defined as a break from classes involving outdoor free 

play by students (Pellegrini & Smith, 1993), is not as lengthy as recommended or even 

completely absent in some schools.  Currently, less than 5% of states require regular 

recess time for children. Still, a majority of schools provide recess periods to their 
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students (Burgeson et al., 2009).  On average, 80% of schools offer recess with a daily 

allowance of nearly 30 minutes (Burgeson, et al., 2009).  A troubling fact is that many 

children who are vulnerable to becoming sedentary are the least likely to have scheduled 

recess time at school.  According to Barros and colleagues (2009), children who are most 

likely not to have recess periods in school are from African American or Hispanic 

backgrounds who reside in medium sized urban cities in the southern region of the 

country.  Even for children who do have access to regular recess periods, there are 

differences in terms of participation stemming from demographic differences. In a study 

conducted by Ridgers, et al. (2010) it was found that during recess periods, girls tended to 

be more sedentary while boys were more likely to engage in moderate to vigorous 

physical activity. Further, the sedentary trend identified in the study was found to 

increase with each grade level. 

The absence or minimal availability of recess at schools should be surprising 

given the extensive benefits children derive from recess.  Frost (2006) summarizes the 

tendency to dissolve recess as the fault of litigation drawn by accidents, general safety 

issues, high stakes testing and an apparent loss of spontaneous play by children. 

However, research indicates that recess may positively influence cognitive, psychological 

and physiological aspects of children.  For example, children’s play time and peer social 

interactions during recess have been linked to cognitive development and academic 

achievement (Pellegrini, 1992).  An improvement in classroom behavior has been seen in 

children who participate in recess (Barros, Silver, & Stein, 2009).  Also, Jarred and 

colleagues (1998) noticed that children with access to recess were more prone to focus on 
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tasks in class and become less fidgety.  In terms of physiological benefits, recess time has 

been associated with a decrease in body mass index (Fernandes & Sturm, 2011).  

Body Mass Index 

Body mass index is utilized as a selection tool to determine weight status 

categories of children and adults.  While it does not measure body fat it has been found to 

correlate highly, particularly in children populations, with assessment that do account for 

body fat (CDC, 2011).  The CDC has determined cut-off points for BMI that indicate 

whether a child meets the criteria for underweight, healthy weight, overweight, or a 

weight that may be considered obese.  The formula used to obtain an individual’s BMI 

score is:  

   

 

Table 2.1 illustrates the cutoff points with the appropriate BMI percentile 

indicator for children as indicated by the CDC (CDC, 2011). 

Table 2.1 

 

Body Mass Index Cutoffs   

Weight Status  

Underweight Less than the 5
th
 percentile 

Healthy Weight 5
th
 percentile to less than the 85

th
 percentile 

Overweight 85
th
 percentile to less than the 95

th
 percentile 

Obese Equal to or greater than the 95
th
 percentile 

Source: Centers for Disease Control and Prevention 
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Health-related physical fitness outcomes, including a healthy weight, are strongly 

associated with participating in various forms of physical activity including recess and 

physical education.  Despite this, the population of children in the United States is 

increasingly becoming obese and sedentary (Rippe & Hess, 1989).   Obesity is a health 

risk problem that has been steadily been increasing in incidence over the past three 

decades (Dietz, 2004).  Currently in the United States, over 30% of children are 

considered to be either overweight or obese (Deckelbaum & Williams, 2001).  Obesity is 

not only a weight problem that children experience.  Being overweight is also a 

contributor a number of health issues such as hypertension, cholesterol, and diabetes 

among the most prevalent.  Freedman and colleagues (1999), who analyzed data from 

over 9,000 children participating in the Bogalusa Heart Study in Louisiana, USA, found 

that 80% of overweight children presented one or two cardiovascular risk factors.  The 

problem appears to be life-long since children who are obese most likely with develop 

into obese adults (Goran, 2001).  Studies suggest that an obese child has a 70% chance of 

being overweight and 80% if one of his parents is also overweight (Goran, 2001).    

The issue of obesity is complex however, as there are several other identified 

contributors to children being overweight and obese.  Differences in overweight and 

obesity rates in children can be seen as a product of ethnicity and gender.  The incidence 

is highest for Mexican American children, moderate for African American children, and 

lowest for Non-Hispanic white children and, in general, affects girls in greater proportion 

than boys (Deckelbaum & Williams, 2001).  A study, which analyzed data extracted from 

the 2003 National Survey of Children’s Health, identified several demographic, 

socioeconomic (SES) and behavioral factors related to obesity.  Findings from this study 
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corroborated those by Deckelbaum and Williams (2001), in terms of ethnic differences 

and proffered household education and poverty level, lowered neighborhood social 

capital, longer television viewing and lack of physical activity as independently 

associated with childhood obesity (Singh, et al., 2008).  The influence of SES status on 

childhood obesity has been challenged by a similar study which examined data collected 

by the National Health and Nutrition Examination Surveys.  This study examined over 

30,000 children and adolescents over a period of thirty years and found that the 

association between SES and obesity has weekend over time. In fact, this association has 

reverted where in some cases, higher SES results in higher levels of obesity (Wang & 

Zhang, 2006).  Generally, overweight and obese children can be considered the result of 

insufficient physical activity, improper diet, or often combination of several of these 

unhealthy behaviors.     

While the physiological consequences of overweight and obesity in children have 

been studied extensively, the same cannot be said for research examining the 

psychological effects of these conditions on children.  Extant studies have found weak 

associations, or mixed findings between psychological well-being and the condition of 

being overweight and or obese (Fabricatore & Wadden, 2004).  Further, less is known 

about the relationship between overweight and or obesity and psychological wellbeing in 

populations of children. As a growing body of research examines physiological and 

psychological aspects of overweight and obese children, it is imperative to address the 

findings in light of children’s academic achievement.   
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Psychological Aspects  

Only over the past an recent decades has there been a growing interest in the 

study of the psychological consequences of obesity in children. While it is recognized 

that there are several psychological problems associated with being overweight or obese, 

it appears that efforts to mitigate the stigma and prejudice towards overweight and obese 

individuals is minimal.  According to Fabricatore and Wadden (2006), “Ridicule and 

disparagement of obese individuals seems to remain a socially acceptable form of 

prejudice” (p. 332).  

Several studies have suggested that obese children may be victims of bullying, 

suffer low self-esteem, and an array of other psychological problems (Rudolf, 2004).  

Tang-Peronard and Heitmann (2008) identified this problem from a review of studies on 

stigmatization and marginalization of obese children and adolescents with special 

consideration of gender differences.  In all, Tang-Peronard and Heitmann (2008) 

identified 17 cross-sectional studies examining samples of American, English, Canadian, 

and Australian children.  The focus of the identified studies was negative stereotyping, 

victimization, and social marginalization. Their findings indicated that while obese boys 

and girls, alike, suffered from bullying, verbal abuse, and relationship inadequacy, in 

general, these consequences were always more sever for girls than for boys.  

One characteristic of obese children that appears to emerge in the literature in a 

recurring pattern is that of loneliness. In a study examining the psychosocial correlates of 

obesity in children, it was reported that obese boys were less likely to report having many 

friends, and for boys and girls, taunting and victimization doubled when compared to the 
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rest of the student population (Sweeting, Write, & Minnis, 2005).   Mutrie and Faulkner 

(2004) identified physical activity as a potential contributor to minimizing the ill effects 

of social exclusion. They further suggest that this area of research has been minimally 

investigated thus representing an important gap in the literature.   

 Baumeister, Nuss, and Twenge (2002) have suggested that social structures, along 

with intelligence, are the most important characteristics of the human race and are 

powerful contributors to human wellbeing. From such a statement it may be derived that 

socially excluded individuals may lack in both intelligence and social relationships.  The 

modern conception of social exclusion has been traced to France, where social cohesion 

was recognized as important to the optimal functioning of society (Hays, 2008).  The 

early conceptualization of social exclusion pertained, in particular, to individuals who 

were disabled, single parents, unemployed, alienated youth and isolated individuals who 

were a burden to society (Hays, 2008).  A more contemporary understanding of social 

exclusion is offered by Levitas and colleagues (2007) who state: 

“Social exclusion is a complex and multi-dimensional process.  It involves the 

lack or denial of resources, rights, goods and services, and the inability to 

participate in the normal relationships and activities, available to the majority of 

people in a society, whether in economic, social, cultural or political arenas. It 

affects both the quality of life of individuals and the equity and cohesion of 

society as a whole.” (p. 9). 

This comprehensive definition is certainly applicable to children who may be 

socially excluded in school environments and has far reaching implications.  Yet, while 
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the role of society in inclusiveness and exclusiveness of individuals cannot be 

underestimated, it should be recognize that there are inherent individual forces that drive 

the individual’s need for inclusion into society.  These inner forces have been identified 

by Deci and Ryan (1985) who proffered self-determination theory, as a theory of 

motivation where inherent characteristics of an individual’s growth and psychological 

needs for competence, relatedness and autonomy contribute to one’s sate of wellbeing 

and social development (Ryan & Deci, 2000a).  Ideal to human behavior and functioning 

is the internalization of motivation.  The need to internalize motivation is due, in part, to 

the unappealing nature of those behaviors that are extrinsically motivated (Ryan & Deci, 

2000b).   Relatedness and feeling “belongingness and connectedness with others” (p. 73) 

is central to the process of internalizing extrinsic motivation which may be instrumental 

in children gaining an appreciation for physical activity.   

The psychological benefits of physical activity are not limited to overcoming 

adversity caused by social exclusion.  Physical activity has been found to moderate the 

effects of several psychological ailments.  For example, Strong and colleagues (2005) 

identify the effects of physical activity and mental health of children in an extensive 

review of literature.  A summary of their findings suggests that physical activity has an 

association with lower scores of anxiety and depression, and a positive association with 

physical, social, and academic self-concept (Strong, et al., 2005).  These findings are 

important in light of studies that suggest that overweight girls are most self-conscious 

about their body appearance and thus consider their body as an obstacle to participation 

in physical activity (Zabinski et al., 2003).   
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Academic achievement 

The CDC (2010) accepts and promotes school-based physical activity as a 

predictor of children’s academic performance.  In a comprehensive review of studies, the 

CDC identified over 250 associations between physical activity and academic 

performance of which at least half were positive, and the rest were either neutral (48%) or 

negative (1.5%).  Academic performance has been measured as a function of 

standardized tests, cognitive skills, classroom behaviors, and attitudes towards school and 

measured in relationship to physical activity levels of children. Several studies have 

demonstrated a clear connection between physical activity and academic achievement.  

Chomitz and colleagues (2009) concluded that the higher the fitness levels of a child are 

conducive to performing successfully in mathematics.  Also, a positive relationship 

between general academic achievement and healthy cardiovascular levels and body mass 

index has been identified (Castelli, Hillman, Buck, & Erwin, 2007).  However, these 

findings should be considered with caution as several studies have found no causal 

association between physical activity, in its various forms and student academic 

performance (Ahamed, et al., 2007).  Yet, other studies have focused on examining 

indirect measures of academic performance such as concentration and child behavior.  

One such study examined concentration capability of children following physical 

activity.  Concentration, which is essential to academic performance of children, was 

found to have a positive relation with physical activity prior to a concentration 

assessment.  Specifically, this study found that fourth grade students exposed to physical 

activity prior to the Woodcock-Johnson Test of Concentration performed significantly 

better than those children engaged in passive activities prior to the test (Caterino & Polak, 
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1999).  This study did not find improvement in concentration of children in other grade 

classifications, however, no detrimental effects on concentration were identified either 

from performing physical activity prior to the assessment.  Barros and colleagues (2009) 

investigated physical activity as measured by recess time and group classroom behavior.  

Using a large secondary data set, the authors measured exposure to physical activity of 

middle school children and found that 15 minutes per day of recess time was associated 

with better classroom performance compared to children with no exposure to recess.  

 Few studies have examined the relationship between obesity, as a consequence of 

insufficient physical activity, and academic performance.  Those that have, for example, 

suggest that obese kindergartners perform poorer on mathematics and reading skills 

compared to children with normal weights (Datar, Sturm, & Magnabosco, 2004).  

Children who become obese over their first school years, tended to have lower 

performance grades and those children that were obese over a large portion of their 

schooling years also exhibited lower performance (Datar, et al., 2004).  A review of the 

literature pertinent to childhood obesity and academic performance conducted by Taras 

and Potts-Datema (2005) identified 9 articles consistently suggesting a negative 

association between obesity and academic performance.   Sabia (2007) suggested that 

lower academic performance may be the result of psychological stress caused by obesity 

or due to time and energy children invest in monitoring their weight rather than on 

academic tasks.  
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Social Ecological Theory 

According to Giles-Cort and Donovan (2002), the bulk of behavioral physical 

activity investigation has examined individual determinants.  This approach has yielded 

valuable information about individual characteristics that may lead to, for example, 

excess body weight and sedentary behaviors. However it is unquestionable that there is 

an array of social and environmental influences that affect a child’s behavioral outcomes.  

Considering this, social ecological models, as proffered by Urie Brofenbrenner (1979), 

have emerged as conceptual frameworks that consider human behavior as influenced by 

individual and environmental determinants (McLeroy, Bibeau, Steckler, & Glanz, 1988).  

McLeroy and colleagues (1988) suggested a need for ecological perspectives on health 

promotion and thus theorized the following model (p. 355):  

1. Intrapersonal factors including knowledge, attitudes, behavior and valuations 

of self.  

2. Interpersonal processes social networks and support systems. 

3. Institutional factors such as institutions bound by stated rules of operation. 

4. Community factors which may account for relationships among organizations. 

5. Public policy at the local, state and national levels.  

Social Ecological Models are becoming increasingly acceptable frameworks for 

studying health behaviors of developing children within the school context.  In his book, 

entitled Evaluating Educational Environments, Moos (1979), proposed that individual 

and environmental factors have a bearing on school children’s health and academic 

performance.  This conceptualization of social ecological models has led to the 
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emergence of several studies applying the model.  For example, Waters and colleagues 

(2009) examined interpersonal and institutional variables from a social ecological 

perspective to understand student connectedness to schools.  The authors suggested that 

their findings had “enormous potential” for guiding school policy on how to involve 

students at the individual level and for developing school structures that enhance student 

connectedness.  Cory (2007) found that social ecological models, when applied in a 

school setting, were adequate for preventing obesity incidence in children. Also, Swearer 

and colleagues (2006) applied a social ecological model to a school bullying prevention 

program where they encouraged addressing children’s behavioral problems and involving 

parents, siblings, school personnel, and community leaders to mitigate the incidence and 

effects of bullying.    
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CHAPTER III 

METHODOLOGY 

 This chapter presents the design and methodological steps that were utilized in 

this dissertation study.   First, the Early Childhood Longitudinal Study: Kindergarten 

class of 1998-1999 (ECLS-K) was described with respect to the dataset, the sampling 

frame, and the sample. This section also addressed relevant analytical concerns germane 

to studies using large secondary data sets.  Secondly, this chapter provides a description 

and rationale for the selection of instruments and variables included in the study.  The 

final section presents the statistical analysis used to answer each of the four research 

questions.  All analyses were conducted using the Statistical Package for the Social 

Sciences (SPSS) version 21 equipped with the complex sample module suitable for 

analyzing secondary data in complex designs.  

ECLS-K 

 This dissertation study examined secondary data collected by the National Center 

for Education Statistics (NCES; Tourangeau, 2006).  The dataset was designed to meet 

high priority education data needs as identified by the NCES and was made public 

domain by the NCES as the Early Childhood Longitudinal Study, Kindergarten Class of 

1998-99 (ECLS-K).  Specifically, the ECLS-K used a multi-method approach to measure 

educational experiences of a nationally representative cohort of children as they progress 

from kindergarten through the eighth grade.  The measures pertaining to physical activity, 

body mass index, peer-relation competence and academic achievement in mathematics, 

science and reading make the ECLS-K data set particularly appropriate for the current 
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dissertation study.  The present study analyzed variables according to the research 

questions and based on available data from the ECLS-K fifth grade, 2004 school year 

dataset.   

Sampling Frame 

 The ECLS-K established baseline data during the school year of 1998-1999 and 

utilized a multistage probability design to identify a total of 21,357 children.  A total of 

100 counties or, in the case of smaller counties, groups of counties were selected as the 

Primary Sampling Units (PSU) of which the basic unit was the number of 5 year olds 

there within the predetermined area and modified to allow for oversampling of Asian and 

Pacific Islanders specifically.  In order to achieve a nationally representative sample, in 

the first stage of the probability design, the ECLS-K stratified the PSU by metropolitan 

area, percentage of minority children, PSU size and per capita income (Tourangeau, 

2006).  This sampling design was followed by the identification of public and private 

schools, considered as the secondary sampling unit, which offered kindergarten. From 

within each stratum, care was taken to ensure a representative sample over various 

characteristics and demographics.  This process resulted in a total of 1,413 schools with 

953 classified as public and 460 classified as private of which 133 would eventually be 

dropped for not having a kindergarten class.  Finally, two stratum of children, the third 

sampling unit, were formed with one containing Asian Pacific Islander, due to 

underrepresentation, and the other containing all other sampled children.  The two 

stratum were sampled using a designed based on probability systematic sampling to 

obtain a representative sample.  
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 After baseline sampling, the sample was “freshened” in the first grade to include 

first grade children who had not been enrolled in kindergarten, thus were excluded from 

the baseline sample (Tourangeau, 2006, p. 4).  In successive years, however, this 

freshening did not re-occur.  The spring-fifth grade sample is then the result of non-

freshening and the loss of 5,214 children due to ineligibility, moving away from the 

school, parental refusal to participate in the survey, and those for whom there was no data 

for during the previous two rounds.  Therefore, the fifth-grade round data should be 

considered representative of the population cohort data of children who were enrolled in 

kindergarten in 1998-99 and first graders who were enrolled in 1999-2000.  The resulting 

sample of children by spring-fifth grade was reduced to 12,029 children which represents 

approximately 83% of all fifth graders (Tourangeau, 2006). 

Sample 

 The ECLS-K study followed in a longitudinal fashion a nationally representative 

group of children from their entry in kindergarten through high school. While the base 

year sample during the fall and spring of 1998-99 school year included a total of 21,260 

kindergartners, by the 2003-04 school year, or equivalent to fifth grade, the sample size 

had been reduced to 16,143 children. Due to ineligible respondents, respondents of 

unknown eligibility, non-followed movers, and non-respondents the final sample was 

reduced to a sample of 11,820 participants for which there is a record of valid data 

(Tourangeau, 2006).  A decrease in sample size due to attrition in longitudinal studies is 

expected and has been characterized as one of the main problems associated with these 

types of studies (Twisk & de Vente, 2002).   
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Weights, Design Effects & Missing Data 

 Attention was given to complex sampling design in order not to violate parametric 

statistical procedures and analysis (Hahs-Vaughn, 2005).  Given the single-level analysis 

(Thomas & Heck, 2001) utilized in this study and the specifications of the ECLS-K 

manual, the C6CPTR0 sampling weight was selected and applied to the analysis.  The 

ECLS-K considers this weight appropriate for use when a child has completed a child-

level survey, a parent interview, and the teacher assessment data.  In addition to the 

aforementioned sampling weight, the C6CPTM0 and C6CPTS0 was also be used as they 

are appropriate when using data from child-level mathematics and sciences assessments 

respectively.  Also, design effects as evidenced by stratification (e.g., strata) and cluster 

(e.g., primary sampling unit) will be considered for appropriate analysis of the data. The 

purpose of considering design effects in the present study allow for a comparison of the 

statistical efficiency of survey estimates of the ECLS-K with that of a potential and 

hypothetical simple random design of equivalent size (Tourangeau, 2006).  Given the 

magnitude of the ECLS-K data set, missing data is expected. The dataset will be 

examined for patterns of missing data. Linear trend at point will be utilized to address 

missing data.  Linear trend at point is a mechanism in which missing values are replaced 

by using a linear trend for that point.  The imputed value is based on the last available 

value before the missing value and the first valid value after the missing value akin to a 

nearest neighbor approach (IBM, 2011).  
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Instrumentation 

 This study proposes to utilize direct child assessments derived from the ECLS-K 

dataset.  Table 3.1 includes a summary of the variables that will be included in the data 

analysis.  

Table 3.1  

 

Universal Set of Variables used in the Analysis 

Variable Name – ECLS-K Variable Description 

GENDER Child composite gender 

RACE Child composite race 

W5SESQ5 Categorical SES measurement 

C6R4RSCL Reading IRT scaled score 

C6R4MSCL Math IRT scaled score 

C6R2SSCL Science IRT scaled score 

C6SDQPRC SDQ Peer Relation Competence 

C6BMI Child Composite BMI 

S6PUPRI Public or private school 

R6REGION Census region  

R6URBAN School location 

GYMYN School has gym 

K6FENCEO School has fence 

P6SPTEAM Child participates in team sports 

P6TYPAC2 Participates in individual sports 

PE Total minutes per week of PE 

RECESS Total minutes per week of Recess 

 

Primary Variables of Interest 

 The following represents the dependent variables and independent variables used 

in the present dissertation.  Table 3.2 provides descriptive statistics for the primary 

variables dependent variables of interest.  
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Table 3.2  

 

Descriptive Statistics Primary Variables of Interest 

Variable Name Number 

of Cases 

Estimate Design 

SE 

SRS 

SE 

 DEFT DEFF 

SDQ 11,279 2.98 .011 .006 1.866 3.483 

BMI 11,067 20.68 .076 0.045 1.929 3.721 

PE  10,329 75.56 53.45    

RECESS  10,329 87.72 58.78    

 

Perceived Interest/Competence in Peer Relations 

 The ECLS-K measured children’s social relations by using the Self-Description 

Questionnaire I (SDQ I).  The SDQ I, is an instrument which was developed and 

validated by Marsh (1992).  In essence, the SDQ I is a self-concept assessment and is 

used to assess student perceptions of self in academics and social contexts.  The 

instrument contains 42 statements by which children rate themselves on a scale indicating 

whether the statement is “not at all true”, “a little bit true”, “mostly true”, or “very true” 

and graded from 1 to 4 respectively (Tourangeau, 2006).  For the purpose of the present 

study, the subscale of the SDQ, identified as SDQ Peer, was used to measure a child’s 

competence for peer relations.  The SDQ Peer includes questions such as: I have a lot of 

friends; I have more friends than most other kids. The 6 item Peer SDQ was tested for 

reliability.  Chronbach’s coefficient alpha was reported at .82 which is an acceptable 

level for studies comparing groups (Bland & Altman, 1997) as in the present case.  

Values in the scale range from 1 through 4, has a weighted mean of 2.98 and a standard 

deviation of .63 (Tourangeau, 2006).  The SDQ scale and subscales aim to measure the 

multidimensional, hierarchical model of self-concept of humans which is formed, 
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influenced, and reinforced by experiential and environmental factors (Shavelson, Hubner, 

Stanton, 1976).   

Body Mass Index 

 Body Mass Index (BMI) was calculated by using the formula recommended by 

the Center for Disease Control (CDC; CDC, 2011) and the American Academy of 

Pediatrics (AAP; AAP, n.d.): 

           

 

The ECLS-K measured the fifth grade children’s height twice and reported the 

average value.  The study also weighed children twice during the same time period and 

the average weight was reported.  In case of discrepancies or questionable measures, the 

ECLS-K estimated an average value base on the measurement closest to the national 

median value for height and weight as appropriate (Tourangeau, 2006).  A BMI value 

was obtained by employing the formula which specifies multiplying body weight in 

pounds by 703.07 and the resulting number divided by the square of the child’s height in 

inches. BMI is instrumental for identifying children who are obese, overweight, have a 

healthy weight, or are underweight (CDC, 2011). Overweight and obese status has been 

determined to be above the 85
th

 percentile and above the 95
th

 percentile respectively 

(Must, Dallal, & Dietz, 1991).  While BMI does not specify percentage of body fat, 

which is associated with adverse health outcomes, it has been found to correlate highly 

����ℎ�	�	
�� ∗ 703

ℎ���ℎ�	����2
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with body fat measurements especially in children, thus resulting in an adequate measure 

of healthy weight (Mei, et al., 2002).  

Physical Education 

 Physical education time in minutes per week is the combination two variables: 

physical education times per week and physical education time per day. The ESLS-K 

dataset contains a variable indicating how often, in a week, students participate in 

physical education and a separate variable that indicates the length of time a child is 

engaged in physical education during a session.  Thus a composite variable, calculated by 

multiplying times per week of physical education by minutes per physical education 

session, yields the total amount of time, in minutes, a child is engaged in physical 

education during a week.  The response options for how often in a week a child has 

physical education include: “never”, “less than once a week”, “1-2 times per week”, “3-4 

times per week” and “daily”. The coding scheme for each of these categories is: never = 

0; less than once a week = .5; 1-2 times per week = 1.5; 3-4 times per week = 3.5; and 

daily = 5. Where a range is provided as an option, time is assumed to be the midpoint.  

Response options for minutes of physical education per day are: 1-15 minutes; 16-30 

minutes; 31-45 minutes; and more than 45 minutes. The coding scheme for this variable 

was assumed to be the midpoint of each option.  Calculating total minutes of physical 

education per week by using the formula median frequency of physical education per 

week by median duration of physical education per day has been used in by several 

scholars (e.g., Carlson, et al., 2008; Fernandes & Sturm, 2011).  
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Recess 

As with the variable Physical Education, recess time is the composite variable 

resulting from multiplying time, in minutes allotted for recess in a day (J62RECES), by 

the times per week of scheduled recess (J62DYREC).  The resulting is a composite 

variable of the total number of minutes children are exposed to during a week.  The 

response options for how often a child has recess in a week include. The coding scheme 

for each of these categories is: never = 0; less than once a week = .5; 1-2 times per week 

= 1.5; 3-4 times per week = 3.5; and daily = 5. Where a range is provided as an option, 

time is assumed to be the midpoint. Response options for minutes of physical education 

per day are: 1-15 minutes; 16-30 minutes; 31-60 minutes; and more than 60 minutes. The 

coding scheme for this variable was assumed to be the midpoint of each option.  

Academic Achievement 

 The ECLS-K measured student achievement in the three core academic areas of 

mathematics, reading, and science. For each of these, the ECLS-K has calculated item 

response theory (IRT) scale scores, standardized T-scores, and proficiency probability 

scores to estimate the child’s performance in the subject (Tourangeau, 2006).  The IRT 

score provides a continuous ability scale for each child based on the previous rounds of 

the ECLS-K assessments, a routing test, and a content domain test based on the routing 

test (Tourangeau, 2006).  IRT scores for mathematics, reading, and science thus allow for 

a global score in each domain which allows for child performance comparisons.  Using 

the IRT scale scores is adequate for the present study as it provides criterion-referenced 

measures of a child’s subject specific- achievement, and allows for the identification of 
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cross-sectional differences in subgroups (Tourangeau, 2006).   Table 3.3 provides IRT 

descriptive statistics for mathematics, reading, and science scale scores for the children in 

fifth grade.  

Table 3.3  

 

IRT Scale Scores Descriptive Statistics 

Variable Name Variable Description 

Range of 

Values 

Weighted 

mean 

Std. 

Deviation 

C6R3MSCL Mathematics IRT Score 0-186 112.1 22.0 

C6R3RSCL Reading IRT Score 0-186 137.5 23.6 

C6R1SSCL Science IRT Score 0-92 56.6 14.3 

 

 Reliability of the IRT scale scores was based on the variance of repeated 

estimates of the vector parameters and compared with the total sample variance 

(Tourangeau, 2006). The reliabilities for each the three core academic areas were 

calculated as: mathematics (.94); reading (.93); and science (.87).  

Analysis of Data 

 The first phase of data analysis included a thorough data screening and 

preliminary exploratory data analysis in as a means to identify the presence of outliers in 

the data and satisfy the assumptions of multiple regression analysis.  Also, basic 

descriptive statistics analysis will obtained for each variable. Composite variables will be 

created for physical education and recess time as previously discussed.   

Objective 1: To determine if a linear combination of predictors correlate maximally with 

the outcome variable peer relation competence.  Specifically, the objective was to 

identify which predictors contributed to the model and to what extent they contributed.  
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Given the extant literature promoting the value of physical activity as contributor to 

social cohesiveness, it was proposed that physical activity would indeed predict peer 

relation competence of fifth grade children. 

Question #1: Does physical activity predict self-reported peer relation competence 

among fifth grade school children? 

 In answering the first question of this study, the general linear model was used as 

an extension of multiple regression and conducted as the appropriate statistical technique 

used to determine quantitative relationships between an outcome variable and multiple 

independent variables.  The outcome variable was the index score calculated from the 

Self-Description Questionnaire (SDQ) subscale of ‘perceived competence of peer 

relationship’ variable.  The ECLS-K created this composite score as a continuous 

variable (C6SDQPRC) with values ranging from one through four.  The predictors in this 

model included: a continuous variable composite of physical education measured in 

minutes per week; a continuous variable composite of recess time measured in minutes 

per week; a categorical variable indicative of participation or non-participation in after 

school team sports; and confounding variables such as demographic categorical variables 

supported by previous literature including gender, race and SES.  Table 3.4 provides a 

summary of the variables used to answer the first research question.  

Table 3.4 

 

Summary of Variables for the First Research Question  

Variable Name Variable Description 

Level of 

Measurement 

C6SDQPRC SDQ Peer Relation Competence Continuous 

GENDER Child composite gender Categorical 
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Table 3.4 

 

Summary of Variables for the First Research Question(Continued)  

Variable Name Variable Description 

Level of 

Measurement 

RACE Child composite race Categorical 

SES SES measure Categorical 

P6SPTEAM Team sports Categorical 

P6TYPAC2 Individual sports Categorical 

PE Total minutes per week of PE Continuous 

RECESS Total minutes per week of Recess Continuous 

 

The objective of the first research question was to determine whether physical 

activity, as measured by children’s exposure to recess time and physical education time, 

predicted self-reported peer relation competence among fifth grade school children.  

However, prior to the analysis it was necessary to address the assumptions of multiple 

regression.  A total of 11,281 cases were available for analysis.  Data screening revealed 

that missing values for the continuous variables of total recess time per week and total 

physical education time per week were not missing completely at random (MCAR). 

Instead, they were found to be missing not at random (MNAR) according to Little’s test 

(Little, 1988).  Given that only a nominal percentage (i.e., less than 10%), the missing 

cases were imputed using the SPSS linear trend at point imputation mechanism.  The data 

were also examined for the presence of influential cases. Visual inspection of boxplots 

did not reveal the presence of outliers and this was corroborated by a Cook’s distance 

statistic, which did not identify any case over the value of one (Cook & Weisburg, 1982) 

nor did any case exceed the value of one as measured by the SPSS DFBeta output.  In 

terms of meeting the assumptions of multicollinearity, the variance inflation factor (VIF) 

indicated that no case was near the value of ten complemented by the tolerance statistic 
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revealing no values at or below 0.1. Finally, the plot of residuals suggested no concerns 

with heteroscedasticity of the residuals and the Durbin Watson test for independence of 

errors was found to be a value of two (2) thereby indicated no correlation among the 

errors (Field, 2009).   

Objective 2: Excess body fat, as evidenced by high percentage BMI, has been associated 

with social exclusion and lowered levels of peer relation competence. While this 

tendency is reflected in older populations, it may very well be existent in younger ones as 

well.  

Question #2: Does BMI predict self-reported peer relation competence among 

fifth grade children? 

The second question of this research study was answered through the general 

linear model, an extension of multiple regression analysis.  In this case, the objective was 

to predict self-reported peer relation competence among fifth grade school children by 

student BMI percentage.  In this regression formula, the outcome variable was the index 

score calculated from the Self-Description Questionnaire (SDQ) subscale ‘perceived 

competence of peer relationship’ variable.  The ECLS-K created this composite score as a 

continuous variable (C6SDQPRC) with values ranging from the value one through the 

value four.  The predictors in this model included: a continuous variable of body mass 

index measured in percentage; demographic categorical variables supported by previous 

literature (i.e., gender, ethnicity, SES) which were be entered into the regression 

equation.  Table 3.5 provides a summary of the variables used to answer the second 

research question.  
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Table 3.5  

 

Summary of Variables for the Second Research Question  

Variable Name Variable Description 

Level of 

measurement 

C6SDQPRC SDQ perceived interest/competence-peer rl Continuous 

C6BMI child composite BMI Continuous 

GENDER child composite gender Categorical 

RACE child composite race Categorical 

SES SES measure Categorical 

 

 In addressing the assumptions of regression for the analysis, data screening 

revealed that missing data was nominal (i.e., less than 10%) and was MCAR, Little’s test 

chi-square= .604, df = 2, p = .739.  Missing cases were imputed using the linear trend at 

point imputation mechanism provided by SPSS software.  The data was also examined 

for the presence of influential cases.  Inspection of boxplots for the continuous variables 

revealed the presence of three outlier cases in the BMI variable.  The variable BMI was 

also positively skewed thus it was corrected using the inverse computation command, as 

per conversion conventions recommended by Tabachnick and Fidell (2001).  Outliers that 

were identified (i.e. BMI of 57) were deemed to be legitimate observations within the 

data and were included in the analysis.  Multicollinearity tests indicated that variance 

inflation factor (VIF) was below the value of five and the tolerance statistic revealed no 

values at or below 0.1. Finally, the plot of residuals suggested no concerns with 

heteroscedasticity of the residuals and the Durbin Watson test for independence of errors 
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was found to be a value of 1.978 suggesting that correlation among the errors should not 

be of concern for the analysis (Field, 2009). 

Objective 3:  Physical activity may be the most prominent determinant of BMI 

percentage in children.  The Institute of Medicine (IOM) recognizes the role of schools in 

obesity prevention as “vital” (Parker, Burns, & Sanchez, 2009, p. 2).  As such, it has 

recommended that schools become the center for obesity prevention.  Understanding 

what school variables are predictive of physical activity is paramount to fulfill this call.  

A summary of the variables used in this model are provided in table 3.6. 

Question #3: What school variables are predictive of physical activity? 

The third research question was answered using multiple regression analysis.  

Table three summarizes the variables included in the regression model. 

Table 3.6 

 

Summary of Variables for the Third Research Question  

Variable Name Variable Description Level 

REGION Census region Categorical 

URBAN Location type – 7 categories Categorical 

PUPRI Public or private school Categorical 

PE Total minutes per week of PE Continuous 

RECESS Total minutes per week of Recess Continuous 

 

Objective 4: There are broader implications associated with the present study.  

Considering that NCLB seeks to minimize the achievement gap between students and to 

have students meet certain academic standards, the fourth objective is to consider the 

previous dependent variables as independent variables in this last multiple regression 
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model. In doing so, this fourth objective will examine if peer relations competence, BMI, 

and physical activity, are predictors of academic achievement.    

Question #4: Does peer relationship competence, BMI, and physical activity in 

addition to the emerging significant predictors from research questions one 

through three predict fifth grade school children’s academic achievement as 

measured by reading, math and science assessments?  

 Multiple regression analysis was used to predict academic achievement of fifth 

grade students from peer relationship competence, BMI, physical activity, and any other 

significant contributors to the models in the three previous questions.   In terms of 

meeting the assumptions of GLM for the analysis, when the variable Reading IRT Scale 

Scores was considered as the dependent variable, 8,276 cases were available for analysis 

which, when weighted, represented a total of 3,192,407 fifth grade students.  A nominal 

percentage of cases were missing (i.e., less than 10%) which were imputed using the 

SPSS linear trend at point imputation mechanism.  The data were also examined for the 

presence of influential cases. Visual inspection of boxplots did not reveal the presence of 

outliers and this was corroborated by a Cook’s distance statistic which did not identify 

any case over the value of one (Cook & Weisburg, 1982) nor did any case exceed the 

value of one as measured by the SPSS DFBeta output.  In terms of meeting the 

assumptions of multicollinearity, the variance inflation factor (VIF) indicated that no case 

was near the value of ten complemented by the tolerance statistic revealing no values at 

or below 0.1. Finally, the plot of residuals suggested no concerns with heteroscedasticity 

of the residuals and the Durbin Watson test for independence of errors was found to be a 
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value of two (2) thereby indicated no correlation among the errors (Field, 2009).  Table 

3.7 provides a summary of variables used to answer the fourth research question.  

Table 3.7 

 

Summary of Variables for Fourth Research Question  

Variable Name Variable Description 

Level of 

Measurement 

IRT SCORES READING Reading IRT scaled scores Continuous 

IRT SCORES MATH Math IRT scaled scores Continuous 

IRT SCORES SCIENCE Science IRT scaled scores Continuous 

GENDER Child composite gender Categorical 

RACE Child composite race Categorical 

SES SES measure Categorical 

PE Total minutes per week of PE Continuous 

RECESS Total minutes per week of Recess Continuous 
  In addition, variables from previous models  

Summary 

Chapter three described the methodology proposed for answering the four 

research questions posited by this dissertation.  In summary, each question was answered 

by multiple regression.  Given that SPSS software does not allow for multiple regression 

within its complex sample module, the general linear model, which can be considered as 

an extension of multiple regression was utilized.  Attention was given to the four major 

assumptions of multiple regression that are fundamental to proper analysis according to 

the recommendations set forth by Osborne and Waters (2002).  As outlined in this 

chapter, all variables were inspected for normal distribution of the data.  In particular, 

attention was given to skewness and kurtosis.  Outliers were examined through visual 

inspection of historgrams and box and whiskers plots.  Secondly, the assumption of a 

linear relationship between the dependent and independent variables included in the 
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analysis were examined.  This assumption was explored through examination of previous 

literature that has established linear relationships between the variables.  The third 

assumption examined was measurement error.  This assumption was examined for 

homoscedasticity.  Variance of errors will be examined to ascertain that they are similar 

at all levels of the independent variable.  The fourth and final fundamental assumption of 

multiple regression that was examined prior to analysis was the assumption of 

multicollinearity.  Chapter four provides results of all statistical analysis proposed in this 

chapter.   
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CHAPTER IV 

RESULTS 

 Variables pertinent to this study were selected from the ECLS-K, fifth grade, 

dataset and were analyzed using IBM SPSS 21 software equipped with the Complex 

Samples module.   Analysis of the data was approached through a four-fold mechanism.  

First, descriptive statistics of each variable in the study were examined unweighted and 

weighted (see chapter three for descriptive statistics).  Second, data screening was 

performed in order to identify missing data, outliers, normally distributed variables, 

linearity between the independent and dependent variables, and homoscedasticity.  Third, 

four regression models were fitted to the data in order to answer the four research 

questions proposed by this study.  Lastly, results of the data analysis were examined for 

interpretation purposes.  All analyses were conducted using the general linear model 

(GLM) as an extension of multiple regression.   For each model, an F ratio with its 

corresponding significance value is assigned to each variable.  Parameters are expressed 

as marginal means and contrast estimates are marked with an asterisk to indicated a 

significant difference.  

Physical activity and PRC 

 The R
2 

for this model is .048 suggesting that the variables included in the 

model explain nearly 5 percent of the variance in PRC.  Demographic variables 

contributing to the variance was the variable Gender F (1, 440) = 23.90, p < .001.  Race F 

(7, 434) = 7.27, p < .001 where African-American children exhibited the highest scores 
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of PRC (M= 3.15) and significantly different from White children whereas Asian 

children and Native Hawaiian and other Islander children had significantly lower scores 

that White children. Also, SES F (4, 437) = 5.27, p < .001 contributed to the variance of 

this model with the first quintile (i.e., low SES) (M= 2.85) exhibiting lower levels of PRC 

and significantly different from the fifth quintile (i.e., high SES) which exhibited the 

highest level of PRC (M= 3.05). The variable Participation in Team Sports was the only 

physical activity variable to contribute to the model F (1, 440) = 20.49, p < .001. 

Children who participated in team sports (M= 3.02) had significantly higher scores than 

children who did not participate in team sports (M= 2.87).  Participation in individual 

sports did not contribute to the model as did not physical activity, as measured by 

exposure to physical education and recess time, suggesting that these variables are not 

predictive of PRC.  Table 4.1 provides the correlations for the variables included in this  

model.  

Table 4.1 

 

Correlation Matrix Physical Activity and PRC 

 
SDQ  GENDER RACE SES  TEAM 

SPORTS 

IND 

SPORTS 

PE RECESS 

SDQ  1 -.094** -.026** .098** -.122** .007** -.033** .010** 

GENDER -.075** 1 -.024** .013** -.079** .024** .022** .005** 

RACE -.080** -.003 1 -.219** .141** -.011** .000** -.061** 

SES  .097** .008 -.218** 1 -.297** -.021** .007** .092** 

TEAM SPORTS 
-.115** -.108** .195** -.319** 

 

1 -.037** .061** -.088** 

INDIVIDUAL SPORTS -.022 .025* -.027* -.037** -.058** 1 .021** -.028** 

PE -.013 .009 -.004 -.004 .035** .025* 1 -.135** 
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Table 4.2 provides the complete results from the regression model.   

Table 4.2 

 

Multiple Regression Model for the First Research Question 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Gender 23.90 .00   

-Male   3.01  

-Female   2.87  

Race 7.27 .00   

-White   2.95  

-African-American   3.15 .199* 

-Hispanic Race Specified   2.96 .005 

-Hispanic Race Not Specified   3.00 .056 

-Asian   2.80 -.150* 

-Native Hawaiian other Islander   2.70 -.255* 

-American Indian/Alaska Native   2.95 .002 

-Other Race Not Specified    3.05 .102 

SES 5.27 .00   

-First Quintile   2.85  

-Second Quintile   2.91 .063 

-Third Quintile   2.94 .092 

-Fourth Quintile   2.98 .130* 

-Fifth Quintile   3.05 .203* 

Team Sports 20.49 .00   

Individual Sports .13 .71   

-Yes   2.94  

-No   2.95 .010 

PE 1.58 .21   

RECESS .32 .57   

Note. R
2
= .048. *Contrast Estimate p< .05    

  

Table 4.1 

 

Correlation Matrix Physical Activity and PRC (Continued) 

 
SDQ  GENDER RACE SES  TEAM 

SPORTS 

IND 

SPORTS 

PE RECESS 

 

RECESS -.001 .007 -.028** .098** -.071** -.059** -.140** 1 

**Correlation is significant at the 0.01 level (2-tailed)  

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted. 
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Recess and PRC 

Correlations of the variables included in this regression model for the second 

research question can be seen in table 4.3. 

 

Table 4.3 

 

Correlations Matrix for Recess and PRC 

 C6 SDQ  GENDER RACE SES  BMI 

SDQ  1 -.094
**

 -.026
**

 .098
**

 -.069
**

 

GENDER -.075
**

 1 -.024
**

 .013
**

 .024
**

 

RACE -.080
**

 -.003 1 -.219
**

 .089
**

 

SES  .097
**

 .008 -.218
**

 1 -.135
**

 

BMI -.048
**

 .026
**

 .047
**

 -.171
**

 1 

**. Correlation is significant at the 0.01 level (2-tailed).   

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted. 

 

The regression model for the second research question modeled indicated that for 

the dependent variable PRC, gender F (1, 441) = 25.50, p < .001, race F (7, 435) = 7.70, 

p < .001, SES F (4, 438) = 8.84, p < .001and BMI F (1, 441) = 7.82, p < .001 were all 

significant predictors.  The 4 independent variables accounted for 3.5 percent of the 

variance as indicated by an R
2
 = .035 which may be considered a small effect size.  

According to Cohen (1992), effect sizes of .02, .15, and .35 should be considered small, 

medium and large respectively. Table 4.4 provides complete results for this model. 

  Table 4.4 

 

Multiple Regression Model for the Second Research Question 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Gender 26.42 .00   

Note. R2 = .03. *Contrast Estimate p< .05     
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Table 4.4 

 

Multiple Regression Model for Research Question Two(Continued) 

 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Race 7.70 .00   

-White   2.97  

-African-American   3.13 .167* 

-Hispanic Race Specified   2.96 -.007 

-Hispanic Race Not Specified   2.98 .011 

-Asian   2.81 -.158* 

-Native Hawaiian other Islander   2.74 -.229* 

-American Indian/Alaska Native   3.05 .081 

-Other Race Not Specified    3.06 .093 

SES 8.84 .00   

-First Quintile   2.85  

-Second Quintile   2.91 .065 

-Third Quintile   2.94 .090 

-Fourth Quintile   2.98 .137* 

-Fifth Quintile   3.05 .215* 

BMI 7.82 .00   

Note. R
2 

= .03. *Contrast Estimate p< .05    

  

School Characteristics and Physical Education 

Exposure to physical activity at schools may be constrained or enhanced by 

characteristics that are inherent to a school.  The third research question examined what 

school characteristics are predictive of physical activity.  Unweighted, there were a total 

of 9525 schools available for analysis.  Given the two separate measures of physical 

activity examined in this study, total physical education time and total recess time, two 

separate regression models were examined.  The first regression model considered total 

physical education time.  The total mean time for physical education exposure per week 

was 76.17 minutes.  
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 Table 4.5 provides the correlation between the variables included in this model. 

 

Table 4.5 

 

Correlations Matrix School for Characteristics and Physical Education 

 

 
PE  CENSUS 

REGION 

LOCATION  PUBLIC OR 

PRIVATE 

SCHOOL 

GYM 

PE 1 .085
**

 -.043
**

 -.009
**

 .007
**

 

CENSUS REGION .129
**

 1 -.074
**

 -.041
**

 -.259
**

 

LOCATION TYPE  -.025
*
 -.125

**
 1 -.084

**
 .106

**
 

PUBLIC OR PRIVATE SCHOOL -.032
**

 -.055
**

 -.146
**

 1 -.012
**

 

GYMYN .024
*
 -.275

**
 .096

**
 .010 1 

**. Correlation is significant at the 0.01 level (2-tailed).  

*. Correlation is significant at the 0.05 level (2-tailed).  

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted.  

 

The results suggest that 6% (R
2 

= .06) of the variance of the dependent variable 

total physical education time was accounted for by the model.  Geographic region of a 

school F (3, 425) = 10.34, p < .001, was the only significant predictor of total physical 

education time in this model.  Estimated marginal means indicated that the region 

denominated south provided the most physical education time exposure to fifth grade 

students (M= 91.20, SE = 4.12).  This value was found to be significantly different from 

all other regions.  Results of this regression model can be seen in table 4.6. 

Table 4.6 

 

 Multiple Regression Model for the Third Research Question - Physical Education 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Census Region 10.34 .00   

-South   91.20  

-Northeast   63.75 -27.08* 

Note. R2 = .061. *Contrast Estimate p< .05    
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Table 4.6 

 

 Multiple Regression Model for Research Question Three- Physical Education 

(Continued) 

Parameter Wald F p-value M. Means Contrast 

Estimate 

-Midwest   67.43 -23.77* 

-West   65.79 -25.42* 

Location Type    .68 .50   

-large and Mid-Size City   75.07  

-large and Mid-Size Suburban   72.37 -2.696 

-Small Town & Rural   68.68 -6.394 

-Public or Private Status .13 .72   

-Public   72.81  

-Private   71.27 -1.542 

Has Gym .00 .99   

-Yes   72.03  

-No   72.05 -.012 

Note. R2 = .061. *Contrast Estimate p< .05    

 

School Characteristics and Recess 

A second regression model was examined to account for the dependent variable 

total recess time.  A total of 9,304 schools were examined in this regression model.  The 

mean time for all schools was 85.05 minutes of recess education per week.  Results of 

this regression model suggest that 12% (R
2 

= .12) of the variance of the dependent 

variable total recess time was accounted for by the model which may be considered to 

approximate a medium effect size (Cohen, 1992).  With the exception of the presence of 

a fence, all other independent variables were found to contribute to the regression model.  

Specifically, region (geographic) F (3, 431) = 28.11, p < .001, school location (urban) F 

(2, 432) = 4.84, p < .001, public or private school status F (1, 433) = 14.90, p < .001 were 

significant predictors of total recess time.  The south region of the United States provided 

children the least amount of recess time exposure averaging 72.81minutes per week 
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(SE=4.21).  The south differed significantly with total amount of recess time offered by 

the northeast (M= 94.55, SE= 3.49), the midwest (M= 103.58, SE= 5.04) and the west 

(M= 118.48, SE= 4.61) which offered the most amount of recess time exposure than any 

other region.  The marginal means for location type indicated that small town and rural 

schools offered the most amount of exposure to recess time to fifth grade students (M = 

107.40, SE 5.17).  Contrast estimates for the variable location type were found to be 

significant for small town rural location when compared with large and mid-size 

suburban and large town (M= 89.42, SE = 3.67), F (1, 433) = 9.67, p < .01.  Public 

schools (M = 106.87, SE= 4.90) were shown to exposed fifth grade students to 

significantly more recess time than private schools (M= 87.83, SE = 2.24), F (3, 433) = 

14.90, p < .001. Observed fencing surrounding the school was not a significant 

contributor to the model.  Correlations among the variables included in this model are 

presented on table 4.7.  

 

Table 4.7 

 

Correlation Matrix for School Characteristics and Recess 

 

 RECESS CENSUS 

REGION 

LOCATION  PUBLIC OR 

PRIVATE SCHOOL 

FENCE 

RECESS 1 .034** .106** .105** .039** 

CENSUS REGION .036** 1 -.047** -.041** -.333** 

 LOCATION  .142** -.125** 1 -.084** .192** 

PUBLIC OR PRIVATE 

SCHOOL 

.117** -.055** -.146** 1 .076** 

FENCE .014 -.339** .275** .068** 1 

**. Correlation is significant at the 0.01 level (2-tailed).  

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted.  

 

Complete results for this model can be seen in table 4.8. 
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Table 4.8 

 

Multiple Regression Model for Research Question Three-Recess 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Census Region 28.11 .00   

-South   72.82  

-Northeast   94.56 -21.73* 

-Midwest   103.58 -30.77* 

-West   118.48 -45.66* 

Location Type    4.84 .00   

-large and Mid-Size City   89.42  

-large and Mid-Size Suburban   95.24 5.81 

-Small Town & Rural   107.40 17.98* 

-Public or Private Status 14.90 .00   

Public   106.87  

Private   87.83 19.04* 

Fenced School 2.94 .88   

-Yes   93.92  

-No   100.78 6.86 

Note. R
2
 = .12. *Contrast Estimate p< .05 

Academic Achievement  

The fourth research question considered whether peer relationship competence, 

BMI, and physical activity in addition to the emerging significant predictors from 

research questions one through three predict fifth grade school children’s academic 

achievement as measured by reading, math and science a IRT scaled scores.    Three 

regression models were fitted to the data from the principle variables of analysis in this 

study in addition to any predictor that may have emerged from answering the previous 

three research questions.  
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Reading  

Correlations of the variables included where the Reading IRT scaled scores were 

considered as the independent variable are exhibited on table 4.9. 

 

Table 4.9 

 

Correlation Matrix for Reading IRT Scaled Scores 

 

 
READING 

IRT  

GENDER RACE SES  TEAM 

SPORTS  

BMI PE RECESS SDQ 

READING IRT  1 -.079** -.163** .476** -.217** -.063** .013** .049** .068** 

GENDER -.066** 1 -.024** .013** -.079** 024** .022** .005** -.094** 

RACE -.190** -.003 1 -.219** .141** .089** .000 -061** -.026** 

SES MEASURE .472** .008 -.218** 1 -.297** -.135** .007** .092** .098** 

TEAM SPORTS  -.206** -.108** .195** -.319** 1 .063** .061** -.088** -.122** 

BMI -.090** .026** .047** -.171** .078** 1 .021** -.016** -.069** 

PE .013 .009 -.004 -.004 .035** .004 1 -.135** -.033** 

RECESS .066** .007 -.028** .098** -.071** -.041** -.140** 1 .010** 

SDQ  .057** -.075** -.080** .097** -.115** -.048** -.013 -.001 1 

**. Correlation is significant at the 0.01 level (2-tailed).  

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted.  

 

When considering reading IRT scaled scores as the dependent variable, the 

regression model identified that gender F (1, 442) = 28.93, p < .01, race F (1, 436) = 

15.31, p < .01, SES F (1, 439) = 94.30, p < .01, participation in team sports F (1, 442) = 

14.18, p < .01 were significant contributors to the model.  The predictor variables 

explained 27% (R
2
 = .27) of the variance of reading IRT scale scores while BMI, total 

physical education time, total recess time and PRC were not significant contributors.  An 

R
2
 of .27 approximates a large effect size as Cohen (1992) defined a value of .35 as being 
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that of a large effect size for multiple and multiple partial correlations.  The complete 

results of this regression model are listed on table 4.10. 

Table 4.10 

 

Multiple Regression Model for Reading IRT Scores 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Gender 28.93 .00   

-Male   143.46  

Race 15.31 .00   

-White   151.48  

-African-American   139.81 -11.67* 

-Hispanic Race Specified   147.36 -4.12* 

-Hispanic Race Not Specified   142.19 -9.29* 

-Asian   152.78 1.31 

-Native Hawaiian other Islander   145.41 -6.07* 

-American Indian/Alaska Native   135.76 -15.71* 

-Other Race Not Specified    153.07 1.59 

SES 94.30 .00   

-First Quintile   128.88  

-Second Quintile   140.54 11.66* 

-Third Quintile   147.37 18.49* 

-Fourth Quintile   152.11 23.23* 

Team Sports 14.19 .00   

-Yes   147.99  

-No   143.98 4.01* 

BMI .033 .86   

Total PE Time .73 .39   

Total Recess Time 1.04 .31   

Peer Relation Competence .94 .33   

Note. R
2
 = .27. *Contrast Estimate p< .05 

Math  

The correlations between the variables of the model which considered Math IRT 

scaled scores as the dependent variable are provided on table 4.11.  
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Table 4.11 

 

Correlation Matrix for Math IRT Scaled Scores 

 

 
MATH 

IRT  

GENDER RACE SES  TEAM 

SPORTS 

BMI PE RECESS SDQ 

MATH  1 .080** -.140** .461** -.265** -.077** .032** .034** .055** 

GENDER .105** 1 -.024** .013** -.079** .024** .022** .005** -.094** 

RACE -.131** -.003 1 -.219** .141** .089** .000 -.061** -.026** 

SES  .439** .008 -.218** 1 -.297** -.135** .007** .092** .098** 

TEAM SPORTS -.235** -.108** .195** -.319** 1 .062** .061** -.088** -.122** 

BMI -.098** .026** .047** -.171** .078** 1 .021** -.016** -.069** 

PE .031** .009 -.004 -.004 .035** .004 1 -.135** -.033** 

RECESS .062** .007 -.028** .098** -.071** -.041** -.140** 1 .010** 

SDQ  .028** -.075** -.080** .097** -.115** -.048** -.013 -.001 1 

**. Correlation is significant at the 0.01 level (2-tailed).  

Above diagonal correlations are weighted. Bellow diagonal correlations are unweighted.  

 

Math IRT Scale Scores were predicted by gender F (1, 423) = 7.48, p < .01, race 

F (7, 423) = 9.94, p < .01, SES F (4, 420) = 55.23, p < .01, participation in team sports F 

(1, 423) = 23.16, p < .01, and total physical education time F (1, 423) = 6.70, p < .01. The 

R
2
 for this model was .28 which may be interpreted as approximating a large effect size 

(Cohen, 1992).  Complete results for this regression model are provided in table 4.12. 

Table 4.12 

 

Multiple Regression Model for Math IRT Scores. 

Parameter Wald F p-value M. Means Contrast 

Estimate 

-First Quintile   104.61  

-Second Quintile   114.40 9.79* 

-Third Quintile   119.41 14.81* 

Note. R2 = .28. *Contrast Estimate p< .05    
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Science  

The final measure of academic performance considered as the dependent variable 

was the measure of science IRT scaled scores.  Gender F (1, 429) = 36.22, p < .01, race F 

(7, 423) = 26.44, p < .01, SES F (4, 426) = 55.30, p < .01, and team sports participation F 

(1, 429) = 16.26, p < .01 were identified as significant predictors in the model and 

accounted for thirty four percent of the variance (R
2
 = .34). According to Cohen (1992), 

an R
2 

of .34 represents a large effect size.  Participating in a team sports resulted in an 

Table 4.12 

 

Multiple Regression Model for 

Math IRT Scores (Continued) 

    

 Wald F p-value M. Means Contrast 

Estimate 

-Fourth Quintile   123.76 19.16* 

-Fifth Quintile   133.04 28.44* 

Team Sports 23.16 .00   

-Yes   121.91  

-No   116.18 -5.73* 

Total Recess Time 1.06 .30   

Gender 9.44 .00   

-Male   120.58  

-Female   117.51 -3.08* 

Race 7.48 .00   

-White   124.27  

-African-American   110.82  -13.45* 

-Hispanic Race Specified   120.57 -3.70* 

-Hispanic Race Not Specified   120.35 -3.92* 

-Asian   129.27 4.99* 

-Native Hawaiian other Islander   117.69 -6.58* 

-American Indian/Alaska Native   107.87 -16.40* 

-Other Race Not Specified    121.53 -2.74 

SES 55.23 .00   

Note. R
2
 = .28. *Contrast Estimate p< .05    
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increase of 2.5 points in Science IRT Scale Scores over non-team sports participants.  

Correlations among the variables can are provided in table 4.13. 

 

Table 4.13 

 

Correlation Matrix for Science IRT Scaled Scores 

 
SCIENCE 

IRT  

GENDER RACE SES  TEAM 

SPORTS  

BMI PE RECESS SDQ 

SCIENCE IRT  1 .116** -.217** .484** -.299** -.053** .039** .068** .026** 

GENDER .120** 1 -.024** .013** -.079** .024** .022** .005** -.094** 

RACE -.226** -.003 1 -.219** .141** .089** .000 -.061** -.026 

SES  .475** .008 -.218** 1 -297**. -.135** .007** .092** .098** 

SPORTS  -.233** -.108** .195** -.319** 1 .062** .061** -.088** -.122** 

BMI -.080** .026** .047** -.171** .078** 1 .021** -.016** -.069** 

PE .036** .009 -.004 -.004 .035** .004 1 -.135** -.033** 

RECESS .082** .007 -.028** .098** -.071** -.041** -.140** 1 .10** 

SDQ  .023* -.075** -.080** .097** -.115** -.048** -.013 -.001 1 

**. Correlation is significant at the 0.01 level (2-tailed).  

*. Correlation is significant at the 0.05 level (2-tailed).  

 

Table 4.14 includes the complete set of results for this regression model. 

Table 4.14 

 

Multiple Regression Model for Science IRT Scale Scores 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Gender 36.22 .00   

-Male   63.10  

-Female   59.09 4.01* 

Race 26.44 .00   

-White   66.72  

-African-American   55.16 -11.559* 

-Hispanic Race Specified   61.00 -5.718* 

-Hispanic Race Not Specified   60.35 -6.374* 

-Asian   66.59 -.128 

-Native Hawaiian other Islander   56.18 -10.542* 

Note. R
2
 = .34. *Contrast Estimate p< .05    
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Table 4.14 

 

Multiple Regression Model for Science IRT Scale Scores (Continued) 

Parameter Wald F p-value M. Means Contrast 

Estimate 

-American Indian/Alaska Native   55.64 -11.082* 

SES 55.30 .00   

-First Quintile   51.4596  

-Third Quintile   62.9033 11.44* 

-Fourth Quintile   64.8431 13.38* 

Parameter Wald F p-value M. Means Contrast 

Estimate 

Team Sports 16.26 .00   

-Yes   62.38  

-No   59.83 2.55* 

BMI 1.92 .16   

Total PE Time 2.19 .14   

Total Recess Time .79 .37   

Peer Relation Competence .12 .73   

Note. R
2
 = .34. *Contrast Estimate p< .05 

 Relevant findings and a discussion and a discussion are provided in further detail 

in chapter five of this dissertation.  
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 CHAPTER V 

DISCUSSION 

 The previous chapters of this dissertation provide an overview of the 

interrelations among health-related outcomes, peer relation competence and academic 

achievement of fifth grade students.  Pertinent literature was examined and a selection of 

appropriate statistical analysis with its corresponding inferences and results was 

presented.  This final chapter will provide a brief summary of this dissertation study, 

discuss the relevance of significant findings, address a few limitations of the study, 

provide a discussion grounded on social ecological theory and offer directions for future 

study.  

Summary of the Study 

 The present dissertation study was undertaken under the premise that presently 

there is a paucity of studies that have examined the relationship of physical activity and 

the psychosocial wellbeing of children and their effect on academic performance.  To this 

end, data from a nationally representative sample of fifth grade children extracted as 

secondary, public use data, from the ECLS-K was utilized.  The study was grounded on 

social ecological theory and designed with a fourfold purpose.  The first purpose 

examined variables at the individual and interpersonal sphere of the child and was 

intended to determine whether physical activity, as measured by children’s exposure to 

recess and physical education in minutes per week, would predict PRC.  Also considering 

variables at the individual and interpersonal sphere of children and given the stigma 

associated with obesity, the second purpose was to determine if body mass index, 
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particularly of overweight and obese children, would predict PRC.  Considering variables 

relative to the organizational sphere of children and that have may have an effect on the 

availability of physical activity opportunities for children, the third purpose of this study 

was to identify school characteristics that would significantly predict children’s time 

exposure to recess and physical education.  Considering the implications that 

physiological and mental health of children may have on academic performance, the 

fourth objective was to examine whether physical activity, obesity, and PRC would 

predict academic performance of children as measured by IRT scaled scores in reading, 

math, and science.   

 Prior to addressing study result it is important to admit that this study had 

proposed to analyze date using hierarchical multiple regression modeling in order to test 

the effects of independent variables of interest independent while controlling for 

demographic independent variables. However, SPSS, the software chosen for analysis in 

this dissertation, does not allow for hierarchically entering of variables thus the results of 

this study reflect a full model where all predictor variables are entered at once.  

Considering this limitation, results of the study suggest that above physical activity, 

individual demographic characteristics of children, including BMI, are predictive of PRC.  

This finding should not preclude attention to physical activity behaviors given the overall 

health, including mental, benefits associated with these variables.   In terms of school 

characteristics that are conducive to increased exposure to physical activity through 

recess and physical education, geographic location (i.e., large urban, medium, urban or 

small town), and private or public status of the school were identified as the primary 

predictors.  Having a gym and safety features were found to not increase physical activity 
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time exposure for children at school.  These findings may suggest that as proposed by 

Fernandes (2010) physical activity time exposure at schools may be moderated by 

weather or physical constraints inherent to a school’s urban location.  And finally, in 

addition to demographic indicators such as gender, race, and socioeconomic status 

emerging as significant predictors of children’s academic performance is the contribution 

that involvement in team sports may have on academic performance.   

 The findings from this present study are highly generalizable given the large, 

nationally representative sample used in the analysis.  To a large extent, the calculated 

effect size for the models fitted to the data were small according to Cohen’s 

specifications, however, as Coe (2002) suggest, in academic settings, even small effect 

sizes can have large and significant implications.    

Gender as a Predictor of PRC   

Throughout the study, gender emerged as a significant predictor of PRC.  

Consistently, in each analysis which included PRC as the dependent variable and gender 

as a predictor, male children exhibited higher scores of PRC than female students.  

Modalities by which children develop relationships with peers at this age may be a reason 

for these findings.  While admitting to limited extant literature, Wentzel and Erdley 

(1993) suggest that boys may be able to utilize more friendship-making strategies than 

girls.  However, it is expected that difficulties should surface when attempting to discern 

gender differences in a study of this nature.  As expressed by Lewis and colleagues 

(1984), gender behavioral differences are likely the product of several variables including 
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psychopathology, a socialization process, parental expectations, and that which boys and 

girls consider desirable outcomes.  

Socioeconomic Status as Predictor of PRC 

Socio economic status as considered by the American Psychological Association 

(2013) as an individual or family’s social standing and as measured by education level, 

income, and occupation was consistently a predictor of children’s peer relation 

competence.  Children in the lowest quintile had lower and significantly different scores 

than did children in the highest quintile.  Previous studies appear to support these 

findings.  For example, Dishion (1990) found that rejected boys with lower peer relation 

competence were also more likely to belong to families of lower socioeconomic status.  

Several explanations have been provided for why socioeconomic status may have an 

effect on peer relation competence.  Repetti, Taylor, and Seeman (2002) suggest that 

families of low socioeconomic status tend to exhibit less warmth, more aggressive 

behaviors, and more neglectful relationships with their children.  These traits result in a 

threat to children’s health and safety through exposure to abuse, hinders their natural 

biological development, impairs their acquisition of self-regulatory skills and 

interpersonal skills, and make them vulnerable to high risk behaviors (Repetti, Taylor & 

Seeman, 2002).   Thus, there appears to be evidence that children of lower SES exhibit 

greater problems with socio-emotional development and present more cases of socio 

behavioral problems which aligns with the present study.  
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Race as a Predictor of PRC 

Consistently African American children scored significantly higher than White 

children on PRC which were selected as the comparison group in the analysis.  Presently, 

extant research does not provide a thorough explanation for this phenomena, however it 

may be inferred that since African American individuals rely more on social groups and 

interaction with significant others for coping (Daly, Jennings, Beckett & Leashore, 1995), 

they may attribute more importance to social relationships even at early stages of life.  At 

the other spectrum, other racial groups which are typically underrepresented in the 

classroom (i.e., Asian and Native Hawaiian and other Islander) scored significantly lower 

in PRC assessment when compared to white children.  While there is not one reason 

available that might explain why this may be the case, social psychologists have 

discovered that racial minorities students suffer a higher incidence of victimization by 

their peers at school (Verkuyten, 2002). 

Physical Activity as a Predictor of PRC 

The first research question asked if physical activity, as measured by children’s 

exposure to recess and physical education time would predict PRC.  Data analyses 

revealed that neither recess nor physical education was a significant predictor of PRC as 

expected.  These results are surprising given the opportunities that recess in particular, 

and physical education allow for children’s social interaction but the finding is not 

unfathomable give that several variables were controlled for statistically (e.g., SES, 

gender, race, etc.).  As such, peer relationships have been examined as predictors of 

physical activity motivation affecting self-worth and affect thereby leading to 
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participation in physical activity (Smith, 1999).  Specifically, Smith (1999) indicated in 

his study that peer acceptance was associated with male and female middle school 

children’s physical self-worth which in turn has been found to be related to increased 

participation in physical activity (Crocker, Eklund, & Kowalski, 2000).   Research that 

has examined recess as a contributor to social development of children has suggested that 

indeed, recess is a means by which children develop socially through choice making, the 

construction of games, rule development, and interaction with friends (Jarret, 2002).  

While it was expected that recess and physical education would predict PRC, this finding 

did not emerge in the current study.  Potential reasons for not finding this effect is that the 

current study employed a large nationally representative sample while statistically 

controlling for several relevant variables which may have not been available to 

researchers in previous studies.  In addition, the current dissertation study examined a 

decontextualized measure of peer relation competence while several previous studies 

have examined the relationship of PRC and physical activity in physical activity contexts 

(e.g., Smith, 1999).  

BMI as a Predictor of PRC 

A separate regression model examined BMI as a predictor of PRC to answer the 

second research question.  BMI was found to significantly predict PRC when statistically 

controlling for a variety of background variables.  It was expected that BMI would be a 

statistically significant predictor of PRC given the stigma attached to the condition of 

being overweight and/or obese.  When examining global self-esteem, for example, the 

expectation is that stigmatized individuals will exhibit lower levels of self-esteem, results 
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of the current study agree with current literature in this area.  Body mass index may have 

been found to be an even larger predictor PRC, however Crocker and Major (1989) 

suggest that this may be due to a series of protective mechanisms employed by members 

of stigmatized groups which include comparing personal attributes to attributes of 

members within their group, and assigning greater value to attributes in which they excel 

while downplaying characteristics in which they fail, such as being obese.  

Developmentally, children at this age may still be quite ego-centric (Piaget, 1962).  

Egocentrism extended by the constructs of imaginary audience and personal fables as 

proposed by Elkind (1967) may be mechanism by which early adolescents create self-

protective behaviors pertaining to PRC by constantly reacting to an imaginary audience.  

Elkind and Bowen (1979) found further support of the construct of imaginary audience 

for early adolescents, which match the age group concerned in the present study, in a 

study that are more self-conscious and are less willing to reveal to an audience less about 

their transient and abiding self.  Yet, while overweight and obese children can make a 

correct assessment of themselves and their acceptance or rejection by peers (Cassidy & 

Asher, 1992), they may be hesitant to express such valuations.   

School Characteristics and Physical Activity 

The third research question examined school characteristics that may promote 

physical activity at schools.  In general, schools in the southern geographic region of the 

country provided students with more physical education time than any other geographic 

region.  The average of 91 minutes of physical education per week in the south 

significantly more than all other regions particularly with the northwest, which offered an 
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average of nearly 64 minutes of physical education per week.  All census regions 

reported average weekly times well below the recommended 150 minutes of physical 

education per week (NASPE, 2011).  School location type, public or private status of the 

school, and having a gym or not were not significantly associated with physical education 

time offered.  In a similar study using ECLS-K data, however, when controlling for other 

covariates in the model, having a gym was indeed associated with more minutes of 

physical education per week (Fernandez, 2010).    

 When examining school characteristics associated with recess time offered, 

geographic region, location type, and public or private status of the school emerged as 

significant predictors.  Two geographic regions, west and Midwest, were found to offer 

more than the 100 minutes of recess time as recommended by NASPE.  The western 

region of the country offered the most amount of recess time to fifth grade students with 

an average of 118 minutes (SE 4.61) of recess time to per week followed by the 

Midwestern region with an average of 104 minutes (SE 5.04) of recess time per week. 

Interestingly, the southern region which allotted the most amount of time to physical 

education, offered the least amount of time for recess with an average of 73 minutes (SE 

4.21) per week.  Small rural schools offered an average of 107 minutes (SE 5.17) of 

recess per week. While private schools offered significantly more recess time to fifth 

grade students than public schools.  

Predictors of Academic Achievement 

The results from the model that considered Reading IRT scale scores as the 

dependent variable identified gender, race, socio-economic status, and participation in 
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team sports as predictive of this component of academic achievement.  Female students 

were found to perform better in reading skills than male students.  This finding has been 

corroborated extensively in the literature (e.g., Bolger & Kellaghan, 1990; Pajares, 2002).  

Racial or ethnic minorities, excluding Asian, were found to score significantly lower than 

White students who were considered the control group.  As expected, and as supported by 

present literature, students of higher socioeconomic status performed better in reading 

skills as evidenced by the IRT reading scaled scores.  Finally, and emerging as a novel 

finding, was the result indicating that participation in team sports would predict a child’s 

reading skills.   

In agreement with current literature (e.g., Entwisel, Alexander, & Olson, 1994) 

that suggests that a gender gap in math performance emerges during middle school, the 

results of this study found that male students performed significantly better than female 

students in math skills.  Asian student outperformed all other racial/ethnic groups in 

mathematics while socioeconomic status contributed the largest amount of accounted for 

variance on math IRT scaled scores.  Again, and as with reading performance, team 

sports were found to be a predictive of academic performance in math.  Total time 

exposure to physical education was also a significant predictor of math performance.  

This finding agrees with a portion of the extant literature which suggests that physical 

activity may have a positive relationship with children’s performance in mathematics 

skills (e.g., Chomitz et. al, 2009). 

 As with the two previous indicators of academic performance, science was 

predicted by gender, race, and socioeconomic status.  Gender differences in science were 
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summarized by Weinburgh (1995) in a meta-analysis.  Reasons Weinburgh identified as 

affecting girls performance in the sciences were that girls attributed less importance to 

the sciences than boys and a lack of confidence to perform successfully in science 

classes.  This gender gap in science is continuously being examined (e.g., Stake & 

Nickens, 2005) and scholars are actively pursuing methods by which to reduce this 

gender gap (e.g., Jovanic & King, 1998) however, apparent by the findings in this study, 

male students continue to outperform female students in science.  

Unexpectedly, team sports participation emerged as a significant predictor of 

children’s performance in science.  As stated previously, team sports participation must 

be examined further in order to better understand mechanism by which it may influence 

academic performance.  While sport participation has been found to predict academic 

performance in several studies (e.g., Marsh, 1993; Melnick, Sabo, and Van Fossen, 1992) 

the specification of a participation in a team sport is a novel finding.  Furthering the 

novelty of this finding is that while previous studies have identified participation in 

school-based sports as having an effect on academic performance (e.g., Trudeau & 

Shephard, 2008), the current study found this to be only true of team sports and not 

individual sports participation had a positive effect on children’s performance in math, 

reading, and science.  Investigations regarding student participation in school sponsored 

sports have found that such activities have a positive effect on students’ academic 

performance by improving attendance and student grades (Burnett, 2001). Some scholars 

suggest, however, that this improvement may be due to no pass/no play rules that require 

that student athletes meet certain grades in order to participate in sports (O’Reilly, 1992).  

While the ECLS-K code manual does not specify whether team sport participation is 
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school sponsored or an extracurricular activity, 53% of fifth grade children in the sample 

indicated participation in team sports which is similar to the typical rate of participation 

school sponsored sports in the United States (Child Trends Data Bank, 2013).  Regardless 

of the distinction between school-sponsored team sports and extracurricular team sports, 

this finding warrants further research in order to elucidate further which mechanisms of 

team sports participation contribute to academic performance as participation in 

individual sports was found to not contribute significantly to academic performance. 

Peer relation competence did not surface as a predictor of academic performance 

in this study.  This finding merits further discussion as, in contrast to previous literature 

that suggests that children who feel appreciated by peers, teachers, and parents perform 

better academically (e.g., Cauce, Hannan & Sargent, 1992; Gutman & Midgley, 2000) the 

results of this study did not reveal this trend.  Although, some scholars have found 

evidence that peer relations may not always be favorable to a child’s academic 

achievement as, at least one study has indicated, peer relations may have a detrimental 

effect on academic performance (Cauce et al., 1992; Cauce & Srebnik, 1989).  Given the 

contrasting findings relative to peer relations and academic performance from previous 

research, it may possible to suggest that peer relations have no bearing on academic 

performance or that effects, whether positive or negative, may exist within specific 

populations (e.g., gangs).  

Finally, while it was expected that a child’s BMI would be identified as a 

significant predictor of academic performance, the current study did not find this to be 

the case.  Similar studies have found however, that BMI is a predictor of academic 
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performance (e.g., Dwyer, Sallis, Blizzard, Lazarus, & Dean, 2001) while others have not 

found this to be true.  One such study concluded that for white females, there was a 

negative relationship between BMI and academic performance yet, this was not so for 

White males or non-White females (Sabia, 2007).   

Social Ecological Theory and Children’s Wellbeing  

 As a matter of reiteration, social ecological models are concerned with the 

interrelations between human behavior and the environment of which varying levels may 

influence an individual’s wellbeing.  When considering the present study, it is evident 

that individual demographic characteristics such as gender, race and socioeconomic 

status were the most significant predictors of PRC and academic performance.  These 

personal attributes in conjunction with the child’s family constitute the center of social 

ecology and where the primary micro interventions for children’s wellbeing should occur.  

Social ecology recognizing, however, that individuals are nested within a “constellation 

of environments and relationships” (Earls & Carlson, 2001, p. 143) which are influencing 

forces that may affect a child’s wellbeing in a positive or negative way depending on the 

circumstances.  A sphere beyond the familial and personal sphere considers children’s 

relationships with interpersonal agents such as friends and social networks.  Participation 

in extra-curricular activities such as organizes sports allows for children to interact within 

this sphere.  Thus, particularly interesting is the emergence of team sports participation as 

a significant predictor of PRC.  Equally interesting, is that the same cannot be said of the 

effects of participating in individual sports.  Thus parents seeking to improve their 

children’s PRC should consider participation in team sports over individual sports 
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according to the results of the current study.  For educators, this finding may translate 

into an emphasis on team or group activities during physical education and structured 

recess activities in which group activities are promoted. 

 The third sphere of the socio-ecological model considers the influencing role of 

institutions on the individual.  Schools are a powerful resource through which to exert a 

positive influence on children and contribute to their wellbeing to the extent that schools 

have been cited as the primary source of referral and delivery of services for children 

when it comes to mental health (Salmon & Kirby, 2008). The current study identified 

several school characteristics as predictive of children’s time exposure to physical 

activity through physical education and recess time which can result in enhanced 

wellbeing.  Small town and rural schools, schools that are geographically located in the 

western region of the country and public schools were more likely to offer adequate 

recess time to children.  Also, schools in the southern region of the country offered the 

most amount of physical education time per week.  A majority of schools in the sample 

fell short of the recommended recess and physical education times per week.  While 

parents may be limited in what they can do to change these school characteristics as some 

are inherent, certainly local, state, and national policy can and should be drafted to ensure 

that school characteristics are conducive to providing students with recommended 

physical education and recess times.  Parents who consider private education should be 

made aware of the limited opportunities for physical activity provided by such 

institutions.  Analysis of the data suggest that private schools provided the least amount 

of time for physical education (M= 71.27, SE 3.18) and significantly less time for weekly 
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recess. The average time Mean for physical education per week was 76.08 minutes which 

is well below the recommended time NASPE. 

The outermost sphere of social ecological models concerns itself with the 

formation of public policy at the local, state and national level.  From a policy standpoint, 

administrators and educators that are responsible for deciding what constitutes reasonable 

recess time and physical education time should also consider capitalizing on these 

physical activity opportunities to educate and train children in pro-social behavior since 

children who experience rejection and have difficulties creating social relationships 

benefit from pro-social behavior training (Bierman, Miller, & Stabb, 1987).  Physical 

education and sports participation in schools have been instrumental in allowing children 

to develop social skills (Baily, 2006).  Given this evidence, these opportunities should not 

be discarded.  Further, NASPE recommendations for children’s participation in physical 

education of a minimum of 150 minutes per week and recess time of a minimum of 100 

minutes per week were not met by a majority of schools.  According to the analysis in 

this study, the average time allotted to physical education for fifth grade students was 

slightly under 80 minutes per week which is nearly half of the time recommended by 

NASPE (2006).  From a policy perspective, is paramount that school administrators and 

legislative authorities recognize the interrelationship of physical activity, BMI, 

psychosocial development, and academic performance of grade school children.   

Subsequent and Future Research 

 The present study contributes to the growing body of research that has recognized 

the importance of examining the interrelationship among health related outcomes, 
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psychosocial development of children and their academic performance.  It also provides a 

foundation and guide for extensive and future research.  An extension of the present 

study should consider internalizing and externalizing behaviors of children as they relate 

to PRC. Current research suggests that boys, in particular may hinder their peer relations 

by mal adjusted externalizing behaviors such as aggressiveness (Wood, Cowan, & Baker, 

2002). Also, internalizing behaviors have been associated with peer rejection and social 

status (Fainsilber Katz & Gottman, 1993).  The ECLS-K dataset provides variables on 

measures of internalizing and externalizing behaviors of children and preliminary 

analysis of these suggest associations that merit further study. 

Participation in team sports was found to be a significant predictor of academic 

performance however, this variable did not include a time component nor did it specify 

what team sports children participated in.  It is was also impossible to ascertain from the 

study variables whether high PRC scores are a product of participation in team sports or 

rather children with high PRC scores gravitate to participate in team sports.  Thus, the 

relationship between PRC and team sports participation must be relegated to further 

research.  

Replicate this study considering student samples of various characteristics that 

may play a role in their PRC.  For example, by examining a sample of older school 

children, the effects of an increased incidence of bullying and sexual harassment in 

school settings, as documented by Gruber & Fineran (2007) may emerge and provide 

different results.  Differences in PRC may also emerge for older stigmatized obese 

children and/or for other underrepresented student populations such as ethnic minorities, 
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religious minorities, children of different sexual orientation, and for children with 

disabilities.    

The effects of SES on peer relation competence must be addressed with further 

research. Consistently throughout the analysis, children of higher socioeconomic status 

expressed significantly higher levels of PRC. Conversely, children in the lowest level of 

socioeconomic status reported the lowest PRC scores.  The undertaking of such research 

may prove difficult as Bradley and Corwyn (2002) suggest that the relationship between 

socioeconomic status and socioemotional development of children is difficult to define, 

varies by developmental stage, varies by type of psychological affliction, and may be 

elusive depending on whether children self-report or significant others (i.e., teachers, 

parents) are reporting.     

An extension to the present study which exceeded that which was originally 

proposed was the use of regression discontinuity designs modeled to the data.  Regression 

discontinuity designs are increasingly being used in education and social science research 

as they provide powerful unbiased estimates of interventions (Schochet, et al., 2010).  As 

specified by Schchet and colleagues (2010), in an RDD mean differences between two 

groups, typically a treatment and control group, can be interpreted as the effect of the 

intervention.  The present study extension examined three RDD with academic 

performance as outcome variables and BMI as the running or forcing variable.  The 

cutoff point on the forcing variable was a BMI of 20 which distinguishes between the 

condition of a child being in the range of healthy weight or overweight according to the 

CDC (2011) healthy weight guidelines.  Two more RDDs examined PRC as the outcome 
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variable and BMI as the forcing variable.  As with the previous RDDs, the cutoff point 

was set at BMI of 20 in agreement with the CDC (2011) guidelines for healthy weight. 

Of these RDDs, one considered only children who were exposed to recess while the other 

considered children who attended schools with no recess time exposure.   

Summary 

The importance of peer relationships in school should not be underestimated 

given the identified association between children who feel rejected and social anxiety 

including social avoidance and distress with peers (la Greca & Stone, 1993).  Often, poor 

peer relations may result in children in deficiencies in development and socialization 

(Daly & McCroskey, 1984).   While neither physical activity nor BMI surfaced in this 

study as predictors of PRC, they should not be discounted as valuable contributors to 

children’s health and mental wellbeing.  Further, schools across our nation should 

commit to meeting weekly recommendations of physical activity through physical 

education and recess time.  The large percentage of schools restricting physical activity 

participation may inadvertently be inhibiting the full potential of physical activity at 

school.  Lastly, a healthy and sound psychosocial development of children may have the 

potential to contribute to the overall academic performance and attainment of children.   
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APPENDIX A 

STUDY EXTENSION 

Regression Discontinuity Designs 

 Given the availability of data and the direction provided by the initial findings in 

this dissertation study, a decision was made to pursue further examination of the variables 

of interest through the use of regression discontinuity designs (RDD).  Regression 

discontinuity designs can be used to examine discontinuous changes on an outcome 

variable as a consequence of the effects of a treatment or intervention variable (Hahn, 

Todd, & Van der Klaauw, 2001).  The treatment or intervention variable may also be 

referred to as a forcing variable on which a cutoff point is established (Schochet, et al., 

2010).  When the relationship between the outcome variable and the forcing variable are 

correctly modeled and when the forcing variable has not been arbitrarily set to affect 

treatment assignments, RDDs are able to generate powerful unbiased estimates of the 

effect of a treatment at the cutoff point (Schochet, et al., 2010).  For the purpose of the 

first three regression discontinuity designs examined in this study, the outcome variable 

was a measure of academic performance and BMI was considered the forcing variable.  

Specifically, the outcome variables were the IRT scaled scores for mathematics, reading 

and science and the forcing variable was BMI with a cutoff score set at BMI of 20 in 

accordance with the CDCs healthy weight guidelines (CDC, 2011).  According the CDC, 

for an eleven year old child a BMI over 20 is considered to be overweight while a BMI 

over 22.5 is considered to be obese (CDC, 2011).  The first RDD considered Math IRT 

Scale Scores as the dependent variable and BMI and the interaction term BMI by 
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grouping variable overweight or not as predictor variables.  Table 15 provides the results 

of the regression model.  

Table 15 

 

Linear Regression Results: Math IRT Scale Scores 

Variables B Std. E. t Sig. 

Intercept 135.19 1.822 74.20 .00 

BMI -.559 .106 -.10 .00 

Interaction BMI by Overweight or Not .002 .040 .04 .97 

   R
2
 = .005 

Figure 2 provides a graphical analysis which displays the linear relationship 

between math IRT scaled scores and BMI.  

 

Figure 2. Graphical display showing the linear relationship between math 

IRT scaled scores and BMI. 

 

As a presumptive test to conducting the RDD, the homogeneity of slopes was first 

examined to determine the nature of the discontinuity.  The interaction term was found to 

be not significant t(11058) = .541, ns.  The lack of statistical significance in the 
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interaction term of the BMI by overweight or not variable indicates that a discontinuity 

may not exist given that the slopes are not statistically different.  While similar slopes do 

not necessarily discount a possible discontinuity however it certainly reduces the 

probability of such.  In addition, intercept values were not statistically different (t (11057) 

= .73, ns) from the healthy weight group (M= 125.02, SE= .627) versus the overweight 

group (M= 124.59, SE= .539).  The effect size was calculated as the mean differences 

between the groups.  Figure 3 provides a graphical display of the difference in slopes at 

the cutoff point by grouping.   

 

Figure 3. RDD showing the relationship between Overweight or Not and  

Math IRT Scale Scores with a cutoff point at BMI 20. 

 

The second RDD considered the variable reading IRT scaled scores as the 

dependent variable and BMI and the interaction term as predictors.  Figure 4 provides a 

graphical display in which reading IRT scaled scores interact in a linear relationship with 

BMI.  
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Figure 4. Graphical display showing the linear relationship between 

reading IRT scaled scores and BMI. 

 

The homogeneity of slopes was first examined to determine the nature of the 

discontinuity.  The interaction term was found to be significant t (11049) = -2.42, p = .01.  

The presence of statistical significance in the interaction term of the BMI overweight or 

not variable and BMI variable indicates that a discontinuity may exist given that the slops 

are statistically different.  Further evidence of discontinuity may be encountered when 

examining the intercept values.  However, the overweight (M= 151.59) group was not 

significantly different from the healthy weight group (M= 150.85), t (11048) = -1.17, ns.  

Table 16 provides the results of the regression model and figure 5 offers a graphical 

display of the RDD.  
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Table 16 

 

Linear Regression Results: Reading IRT Scale Scores 

Variables B Std. E. t Sig. 

Intercept 163.53 1.94 84.05 .00 

BMI -.684 .113 -6.04 -1.09 

Interaction BMI by Overweight or Not .060 .043 1.39 .163 

R
2
 = .01. 

 

Figure 5. RDD showing the relationship between Overweight or Not and 

Reading IRT Scale Scores with a cutoff point at BMI 20. 

 

The final regression discontinuity design which considered a measure of academic 

performance as a dependent variable considered science IRT scaled scores as the 

dependent variable and BMI and the interaction term between BMI and overweight or not 

as the predictors.  Figure 6 provides a graphical display of the linear relationship between 

science IRT scaled scores and BMI.  
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Figure 6. Graphical display showing the linear relationship between 

science IRT scaled scores and BMI. 

 

The interaction term indicated that slopes for the overweight group were not 

significantly different as compared to the slopes from the healthy weight group t (11058) 

= .555, ns.   Upon examination of the difference between the intercepts of the overweight 

group (M= 65.27) and the healthy weight group (M=65.27), it was found that they were 

not significantly different. Given that the intercepts were identical, no further analyses 

were performed.  Table 17 presents the results of this regression model and figure 4 

provides a graphical display of the negative relationship which suggests that as a child’s 

BMI increases Science IRT Scale Scores tend to decrease.  

 Table 17 

 

Linear Regression Results: Science IRT Scale Scores  

Variables B Std. E. t Sig. 

Intercept 71.10 1.158 61.41 000. 

BMI -.323 .067 -4.79 000. 

Interaction BMI by Overweight or Not .014 .025 .55 .57 

R
2
 = .01. *p < .05. 
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Figure 7.  RDD showing the relationship between Overweight or Not and 

Science IRT Scale Scores with a cutoff point at BMI 20. 

 

In addition to analyzing academic achievement with RDDs, the effect of exposure 

to recess time was examined in relationship to PRC of the fifth grade children.  

According to the instrument guide provided by ECLS-K, the Self-description 

Questionnaire (SDQ) is based on the Social Skills Rating Scale: Elementary Scale A 

designed by Gresham and Elliott (1990).  The response scale ranges from “1 = not at all 

true”, through “4 = very true” (Tourangeau, 2006).  Higher scores on the PRC are 

indicative of higher self-reported peer relation competence.   

The first regression discontinuity design examined the effects of BMI on PRC of 

all children exposed to recess time.  The first step of the analysis was to create a graphical 

display of the linear relationship between PRC and BMI. Figure 8 provides this graphical 

representation.  
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Figure 8. Graphical display showing the linear relationship between PRC 

and BMI for all children exposed to recess. 

 

Homogeneity of slopes was examined to determine the nature of the discontinuity.  

The interaction term between BMI and the grouping variable BMI Obese or Not Obese  

was not significant t (9034) = -1.75, ns, suggesting a discontinuity on the variable PRC at 

a BMI of 20.  Further, the intercepts were found to be significantly different t (9034) = 

5.5, p < .0001 between the overweight (M=3.00) children and the healthy weight children 

(M=3.05).  Further, Cohen’s d was calculated as a measure of effect size at .05 which is 

considered a small effect size (Cohen, 1992).  

Table 18 

 

Linear Regression Results: PRC by BMI for all Recess  

Variables B Std. E. t Sig. 

Intercept 3.06 .049 62.04 .000 

BMI -.002 .003 -.810 .418 

Interaction BMI Overweight or Not -.002 .001 -1.74 .081 

R
2
 = .004. *p < .01 
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Figure 5 provides a graphical display of the variable PRC of children with recess and 

those without recess. At the cutoff point of BMI twenty, there is visual evidence of a 

discontinuity presents. In addition the slopes suggest that for children expose to children 

of healthy weight, their PRC competence scores move in an upward trend, while the 

opposite trend can be observed for children BMIs over the healthy range who are 

similarly exposed to recess time.   

  

Figure 9.  RDD showing the relationship of Overweight and PRC with a 

cutoff point at BMI 20 for all children with recess time exposure 

 

 Peer Relation Competence was also examined with the regression discontinuity 

design by BMI for all children not exposed to recess time. A graphical display of the 

linear relationship between PRC and BMI for all children who are not exposed to recess 

time is available in figure 10.  
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Figure 10. Graphical display showing the linear relationship between PRC 

and BMI for all children not exposed to recess. 

 

This model also included BMI and the interaction term between BMI and the 

grouping variable obese or not obese.  The homogeneity of slopes was examined first to 

determine the nature of the discontinuity.  The interaction term was examined and found 

to be not statistically significant.  The lack of significance in the interaction term of BMI 

and BMI grouped by obese or not obese does not necessarily preclude a discontinuity of 

the variable PRC however it reduces the probability that a discontinuity may be present.   

The intercepts values were found to be statistically different t (1059) = -21.02, p < .001.  

Cohen’s d was calculated as a measure of effect size at .03 which should be considered a 

small effect size (Cohen, 1992). 

Table 19 

 

Linear Regression Results: PRC by BMI for all No Recess 

Variables B Std. E. t t 

Intercept 2.98 .148 20.14 .00 

BMI .002 .009 .193 .84 
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Table 19 

 

Linear Regression Results: PRC by BMI for all No Recess (Continued) 

Interaction BMI by Overweight or Not -.002 .003 -.591 .55 

R
2
 = .01. 

 Graph 6 provides evidence of a significant discontinuation at the cutoff point.  

 

Figure 11.  RDD showing the relationship of Overweight and PRC with a 

cutoff point at BMI 20 for all children with no recess time exposure. 
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