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ABSTRACT
JAMES WOODWARD. A STUDY OF PHYSICAL FITNESS AND ACADEMIC
PERFORMANCE LEVELS OF SIXTH AND SEVENTH GRADE STUDENTS.
(Under the direction of Dr. Vicky Martin) School of Education, November 2009. The
purpose of this study was to examine the difference in academic perforreaglse |
between physically fit and physically unfit sixth and seventh grade studeithess
levels were determined by assessing participants on the FitneSdgattery of physical
fitness tests, which measures body composition, aerobic capacity, muscualgthstre
muscular endurance, and flexibility. Academic levels were askass®y the school
district's academic benchmark tests as well as Grade Point Av&&ge.( The
researcher used a series of nine indepertdests to determine if there was a significant
difference between the academic performance levels of phyditahd physically unfit
students according to the Fitnessgfaamsessments. The null hypothesis was rejected and
a significant statistical difference was discovered when comphanguage
Arts/Reading Benchmark Test scores, Math Benchmark Test scoves] as the Grade
Point Average of participants that achieved the Healthy Fitness Z&i {br all six
tests in the Fitnessgréathattery of assessments, and those that did not achieve the HFZ.
The null hypothesis was also rejected and a significant statistiterdeti€e was
discovered when comparing Language Arts/Reading Benchmark and Math Banchma
Test scores of the participants that achieved the HFZ on the aerobicyctgsicib those

that did not achieve the HFZ.
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CHAPTER 1: INTRODUCTION TO THE STUDY

A new generation of increased academic accountability has taken hold in
American schools as a result of the No Child Left Behind Act (U.S. Department, 2001)
With the growing focus on academic achievement, increased educational abdibynt
and federally mandated academic assessments, students’ opportunitiesit@al phy
activity, including recess and organized physical education classes, havedased or
eliminated from the daily school schedule. These mandates come at a timearhe
states are requiring fitness testing and data reporting, even withmesallbtted for
physical education. The researcher used the FitnesSgattery of physical fitness tests
to evaluate the physical fitness levels of middle school students, and the schiotisdistr
academic benchmark tests and grade point average to evaluate academic pegforma
levels. This study examined the differences in academic performanceleteéen
physically fit and unfit sixth and seventh grade students. The first chapkes of t
dissertation presents the background of the study, states the problem, liste#reh
guestions and hypotheses, describes the professional significance, givess/mwae
the methodology, and defines key terms.

Background of the Study

Opportunities for physical activity, including recess and organized physical
education classes, have been reduced or eliminated from the daily school schedule in
many school districts. Growing academic accountability standasdking from the No
Child Left Behind Act, have caused a reduction of time spent in physical extucati

classes, to allow more time spent in academic classes (Coe, Pivarnik, Womack, &



Malina, 2006). These cuts come at an inopportune time as obesity levels of all
Americans, especially among children and adolescents, have risen over devadals.
It is common knowledge that inactivity and poor nutrition influence a person’s amount of
body fat (Corbin & Pangrazi, 2008; U.S. Department, 2007). The prevalence of obesity
and overweight increases as physical activity levels decrease. $eliestd
motivation is typically lower in obese and overweight individuals, and incidents of
depression are increased.

Data from a 2003-2004 report from the National Health and Nutritional
Examination (NHANES) estimates that 17% of children and adolescents are alese
in the 93" percentile for weight (Centers for Disease, 2003). Between 1980 and 2002,
the obesity rate among adults doubled and the rate among children tripled. The
prevalence of obesity and overweight in almost all subgroups is at unprecedeated |
and continues to increase in the United States (U.S. Department, 2007). An inactive
lifestyle during childhood and adolescence can lead to unhealthy habits and gedentar
related diseases in adulthood such as diabetes, heart disease, and musatloskelet
maladies. In fact, many sedentary related diseases are occtuemiexr ages among
children and adolescents. The number of adolescents categorized as at riskitypr obe
and overweight are at unprecedented levels. Unhealthy children miss maokthan
healthy children, and standardized test scores and course gradesedatechbio
attendance. As young people become more sedentary, their level of physésal &itso
declines. The impact of a non-active lifestyle not only affects the phyozhin of
young people, but also the cognitive realm as well.

Obesity and the prevalence of overweight of children, adolescents, and adults is



reaching epidemic proportions and affects the human body and spirit in a multitude of
negative ways. Though the prevalence of obesity is higher, this problem is not just
limited to minorities or lower socio-economic groups. Obesity is a natioaldhhe
concern touching individuals from all lifestyles, and it is becoming a glofa 0t just
limited to the United States. The mind and body are negatively affected btypbesi
which is reflected in academic scores of children and adolescents. O\ast tfikiyi

years, the obesity issue has been studied briefly. However, a renewed intdresopic

is a result of more accountability on academic performance evidenced by dizsdia
tests from local, state, and national government agencies.

A portion of the research over the last fifty years concerning the relaifoons
between physical fithess and academic performance centers on the phyaialognges
during exercise, and how those changes aid memory and learning. All of the body’s
systems change dramatically when a person transitions from restapstxercise.
Increased blood flow, because of cardiorespiratory response to exeidisgesnan
increase of blood flow to the skin and active skeletal muscles (U.S. Surgeon General,
1996). As this happens, oxygen extraction and pulmonary ventilation occurs
instantaneously (U.S. Surgeon General). Short term and long-term effenfzro¥ed
cardiorespiratory fitness may include a reduction of depression and aaxiétgn
increase in self-esteem. These effects may lead to a positivenrstat with academic
performance (Sigman, 2008).

Increased brain-based research has complimented research in the siedsndf
physical fithess and academic performance levels. However, refdevestudies

explore the relationship between the two topics, as it has proven difficult taséstabl



randomized studies in schools. Another difficulty is selecting an adequates sapl
complete physical fithess scores and academic scores while ugatterahd valid
instruments. According to studies by The Philanthropic Collaborative foriyealt
Georgia (2007), fitness surveys of children are not common. Therefore, theeei a n
for more research on the topic, especially for practicing physical ealugaobfessionals.
Advocates for physical education and personal health classes are retuctant
make the assertion that physical fitness and physical activity lead tovetbacademic
performance. Many physical education proponents believe that improved fitredss le
and increased time for physical activity have health benefits sepamateaind that
outweigh, the relationship to academics (Vail, 2008). However, today’s physica
education teacher and school administrators must account not only for the increased
emphasis on academic testing and accountability, but also lean on past research to
determine how physical education classes can aid academic performance.
Research over the last fifty years has discovered little to no relapanstween
physical performance and academic performance, or the data has bekorbsisallow
evidence (Martin & Chalmers, 2007; Taras, 2005; Sallis et al., 1999). Several of these
studies show minimal statistical significance as a result of the stdd&gns, as they
measured differences in individual subjects’ pre and post academic test stanresihe
after physical exercise. These test results are brief snapshote af tnstudent’s life
and do not give an accurate picture of overall physical fitness level or academi
performance level. Other anomalies arise, as it is difficult to show impentem
physical fithess or academic scores in the short amount of time as in a sig aresk

physical education class. The results of this study will add to the existifeggional



literature, and shed more light on the importance of students’ existing fiévets and
the connection to academic performance.
Problem Statement
The research problem was to examine the difference in academic performance
levels between physically fit and physically unfit sixth and seventh graderds.
Fitness levels were determined by assessing participants on the Fanéssattery of
physical fitness tests. To assess academic performance, theheseaed the school
district’'s academic benchmark tests and the students’ grade point avehage. T
Fitnessgram battery of fitness tests measures body composition, aeraluitycap
muscular strength, muscular endurance, and flexibility. The academic lmRkdiests
evaluate a student’s math, reading, and language arts skills. Thendéfexetween
physical fithess and academic performance levels, or cognition lessetéated to the
theories surrounding the framework of psychological health.
Theoretical Framework
The theoretical framework for this study revolves around the rationale that a
person’s fitness level is not only a determinant of physiological health, butglsgical
health as well. This idea can include employees in a business settingeas\mtall
health leads to less stress and absenteeism, along with higher productivstgarmbi
concept is accepted on the school level as healthier children are in a better mead, ha
higher self-esteem, and miss less school than their unhealthy counterpatesadingsto
better academic performance and overall psychological health. Exexgiséfect four
areas of psychological health including well being and mood, personality &nd sel

concept, physiological stress responsiveness, and cognition (Plante & Rodin, 1990).



More research is needed in this area of study as the empirical data dtsdaresmixed
concerning the connection between exercise and psychological healthrdseddse
Plante and Rodin. Based on this theoretical framework, the researcher wilpizees
the differences in academic performance levels of physicabynéitphysically unfit sixth
and seventh grade students.

Research Questions

1. Will the Language Arts/ Reading Benchmark Test scores be significhifierent
for students achieving the Healthy Fitness Zone (HFZ) for all sasakthe
Fitnessgrarfi, compared to the Language Arts/ Reading Benchmark Test scores
of students that did not achieve the HFZ for all six areas of the Fitne§§yram
Null HypothesisThere will be no significant difference in the Language Arts/
Reading Benchmark Test scores for students achieving the HFZ for aleas
of the Fitnessgraff) compared to the Language Arts/ Reading Benchmark Test
scores of students that did not achieve the HFZ for all six areas of the
Fitnessgrarfi.

2. Will the Math Benchmark Test scores be significantly different for stgdent
achieving the HFZ for all six areas of the Fitness§razompared to the Math
Benchmark Test scores of students that did not achieve the HFZ for allasx are
of the Fitnessgrafi?

Null HypothesisThere will be no significant difference in the Math Benchmark
Test scores for students achieving the HFZ for all six areas of thedgjtaef,
compared to the Math Benchmark Test scores of students that did not achieve the

HFZ for all six areas of the Fitnessgram



3. Will the grade point average (GPA) be significantly different for students
achieving the HFZ for all six areas of the Fitness§tazompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneS&yram
Null HypothesisThere will be no significant difference in the GPA for students
achieving the HFZ for all six areas of the Fitness§tazompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneSsgram

4. Will the Language Arts/ Reading Benchmark Test scores be signijichifiérent
for students achieving the HFZ for body mass index (BMI), compared to the
Language Arts/ Reading Benchmark Test scores of students that did eetachi
the HFZ for BMI?

Null HypothesisThere will be no significant difference in Language Arts/

Reading Benchmark Test scores for students achieving the HFZ for BMI,
compared to the Language Arts/ Reading Benchmark Test scores of students that
did not achieve the HFZ for BMI.

5. Will the Math Benchmark Test scores be significantly different for stisde
achieving the HFZ for BMI, compared to the Math Benchmark Test scores of
students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for BMI, compared to the Math Benchmark
Test scores of students that did not achieve the HFZ for BMI.

6. Will the GPA be significantly different for students achieving the HFZBfdH,

compared to the GPA of students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in GPA for students



8.

9.

achieving the HFZ for BMI, compared to the GPA of students that did not achieve

the HFZ for BMI.

. Will the Language Arts/ Reading Benchmark Test scores be signijichifiérent

for students achieving the HFZ for aerobic capacity evidenced by the $&iogre
Aerobic Capacity Endurance Run (PACER), compared to the Language Arts/
Reading Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Language Arts/
Reading Benchmark Test scores for students achieving the HFZ for aerobic
capacity, compared to the Language Arts/ Reading Benchmark Test store
students that did not achieve the HFZ for aerobic capacity.

Will the Math Benchmark Test scores be significantly different for stgdent
achieving the HFZ for aerobic capacity evidenced by the PACER, compared to
the Math Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for aerobic capacity, compared totthe Ma
Benchmark Test scores of students that did not achieve the HFZ for aerobic
capacity.

Will the GPA be significantly different for students achieving the HFZ&agobic
capacity evidenced by the PACER, compared to the GPA of students that did not
achieve the HFZ for aerobic capacity?

Null HypothesisThere will be no significant difference in the GPA for students



achieving the HFZ for aerobic capacity, compared to the GPA of students that did
not achieve the HFZ for aerobic capacity.
Professional Significance

The methods and results of this study will contribute to the research bassafor a
in education including physical education curriculum, school scheduling, and extra
curriculum options. The research will also encourage the promotion of exeroess, rec
and fitness in schools, and continued fitness testing. The general problem stateiment
need for this study affects students in all grades, in public and private schoad, as w
parents, teachers, and school administrators. All educational stakeholdergaated
by increased academic accountability coupled with a growing overweight arel obes
society, and sedentary lifestyles.

Chapter Two will reveal that the results of previous studies are mixed, and tha
researchers call for extended research, especially for pre-high stlumits. Parents,
students, and school personnel can use the knowledge gained from the research in this
study, and previous studies to make informed decisions concerning health and fitness
promotion, extracurricular activities such as team and individual sports, and physica
education elective courses. The connection between physical fitness and academic
performance is not fully understood as many of the studies relating tsfands
cognition have taken place with older adults, and very few experimental studies have
used children or adolescents.

Studies that have researched the connection between physical fithess and
academic performance using school age children, especially middle schoolssardent

rare. True experimental studies are difficult because of the barriersedvalvandomly
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assigning students to control groups, especially in schools where awdegptss required
to participate in physical education. Another hindrance to experimentasiadhat the
physical education curriculum cannot be altered. Though not an experimenyatisitid
study examines the differences in academic performance levels afadlyst and
physically unfit students. The fitness tests and academic tests fardaihtt involved in
this study are a part of the regular physical education and acadentaloont The
method used in this study has not been widely used on the middle school level. The
results will contribute to the professional literature and knowledge basadéraic and
physical education teachers, parents, school administrators, and students.
Overview of Methodology

The purpose of this quantitative study was to examine the differences in academic
performance levels between physically fit and physically unfit sixth eneingh grade
students. The researcher used the FitnesSgpaitery of physical fitness tests to
evaluate the physical fitness levels of the participants, and the school’diatradtemic
benchmark tests along with grade point average to evaluate the leveallemaca
performance.

The researcher chose to use a sample consisting of sixth and seventh grade
students in a middle school located in the Southeastern United States. This middle school
is part of a school district that is in one of the fastest growing counties ¢otnéy, and
the students historically perform above the state and national average ondstaddar
tests. Physical education classes are offered every day and are 55 mitarigthi
Each student is enrolled in physical education for at least one, 9-week gradoa

Intramural sports and interscholastic sports are available through thé, scttbo
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recreational sports are accessible in the community. The testing siféitnsssgrarfi as
the fitness assessment program, and is the only middle school in the school disgict usi
a criterion referenced testing instrument for physical fitness. Bigrest is a battery of
physical fithess tests as well as a reporting and tracking softwlastudents in sixth,
seventh, and eighth grades are administered the FitneSsgsagssment at least once
per year at the testing site. The school has a climate controlled gym ightln@em, as
well as an athletic field for physical education classes and fithesgytest

Participants in this study ranged in age from 11 to 14. Males made up 56% of the
sample while females made up 44% of the sample. Compared to the rest of the school
district, the Asian and Black population was slightly lower. The middle school, ke ot
schools in the district and region, is predominately White. The participants haoloh sc
attendance rate of 96%. Ten percent of the sample was served in English as a Second
Language (ESOL) or English Language Learners (ELL) progravany of the students
are considered economically disadvantaged evidenced by 25% receiving frexeécedre
lunch.

Various fitness tests such as the Back-Saver Sit and Reach Test,ingeasur
body mass index (BMI), the Curl-Up Test, PACER, Push-Up Test, and Trunk Lift Tes
were used to evaluate participants’ levels of personal fithess. The fitnessgrgs are
part of the Fitnessgrahbattery of fitness tests. The researcher selected the six fitness
tests that Fitnessgrdhmecommends.

First, the Back-Saver Sit and Reach Test is the recommended test by
Fitnessgrarfi for lower body flexibility, as it places less strain on the lower back, and

vertebral disc compression is reduced compared to the traditional Sit and Reach T
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The Back-Saver Sit and Reach Test is a reliable instrument when tessesterdly as a
measure of hamstring flexibility.
Secondly, body composition is determined by calculating body mass index (BMI).
BMI is a value calculated by measuring a person’s weight (kilogramgjiaidthg it by
their height squared (meters). The Fitness§rsaitware can convert English
measurements to the metric system. The software also calculaBidlta@d determines
if a person’s body composition is in the Healthy Fitness Zone (HFZ), aad¥Ne
Improvement.”
Thirdly, the Curl-Up Test measures abdominal strength and endurance.
Fitnessgram® recommends this test over the traditional sit up as therebiallists
type movements that may cause spinal injuries. The Curl-Up Test is alsstedgneer
the sit-up test to decrease movement and pressure on the spine, and to incorporate
multiple abdominal muscles and oblique muscles when compared to traditional sit-ups.
The fourth test used in the Fitnessgfdrattery of tests is the Progressive Aerobic
Cardiovascular Endurance Run (PACER). The PACER is a multistage 20simettide
run developed by Leger and Lambert (1982). The PACER measures aerobity Gaghci
is measured in terms of \i@ax, which is the maximum rate of oxygen that the body
can use during exercise (Cureton & Plowman, 2008). The researcher chose the PACER
over the mile run, as the PACER can be performed indoors in a gym where weather
conditions are not a factor. FitnessgParlecommends the PACER because participants
typically have a positive experience, and they can learn the importancechnajties of
pacing when taking part in aerobic exercise.

The fifth fithess assessment, the Push-Up Test, measures upper bodi stneing
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endurance. The test requires no additional equipment as do other tests for upper body
strength and endurance, such as modified pull-ups, chin-ups, and the flexed arm hang.
This test was selected over the alternative tests for upper body strengirgaditional
equipment was needed. Anatomical logic leads to the validity of the Push-UpsTibst, a
assessment requires the participant to use the pectoralis major as thentiomswe.
The triceps and anterior deltoid serve as contributing muscles during th&p Ugst.
Finally, the Trunk Lift Test’s objective is to measure trunk strength amhgixin.
The test is considered a minimum assessment of the components that make up trunk
strength and flexibility such as torso length, body weight, passive trunk extemsi
endurance (Meredith & Welk, 2007). Gym mats and at least a 12-inch ruler, or lpsefera
a yardstick, are the only items needed to perform the Trunk Lift Test.
After fitness testing, the participants’ data was organized into gaeppEnding
on if they achieved the Healthy Fitness Zone (HFZ), or did not achieve theidthe
fitness tests. Each participant had one or two academic tests scoteBngiohe for the
Language Arts/Reading Benchmark Test and one for the Math Benchnsarksiade
point average (GPA) will also be used as an academic variable for comparson. T
benchmark tests were developed for each grade level and are administered at
approximately week eight of each nine-week grading period. Every student is grade
seven, and eight in the school district is administered the Language Arts/Reading
Benchmark and the Math Benchmark Tests four times a year. During the sesding g
period, the exams were administered in the academic classes at thersaasethe
Fitnessgrarfi assessments were administered in physical education classes.

The researcher matched the participants that achieved the Healthy Edgness
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(HFZ) for all six fitness tests with their Language Arts/Readiegchmark Test score,

Math Benchmark Test score, and their grade point average (GPA). The scores of the
participants that did not achieve the HFZ for all six fithess tests weohehtith their
respective benchmark tests and GPA. The same procedure was replitatbe wi

groups meeting or not meeting the HFZ for body mass index (BMI), as weéetghm

or not meeting the HFZ for aerobic capacity. The researcher was then bblgn

statistical testing between fitness levels and academic perfornaores by comparing

the benchmark data and GPA of the various groups that met or did not meet the HFZ for
all six fitness tests and individual tests.

Descriptive statistics were used to determine measures of centraidgnde
according to age and gender for the Back-Saver Sit and Reach, body mass index, Curl
Up, the Progressive Aerobic Capacity Endurance Run, Push-Up, and the Trunk Lift
Tests. Descriptive statistics were also calculated for the Lgeghids/Reading
Benchmark and Math Benchmark Tests as well as GPA.

Independent-tests were calculated to determine the difference in the means of the
academic scores of the healthy and unhealthy fithess groups for each aickheniac
indicators. The healthy groups met the Healthy Fitness Zone (HFZ) orsfigsts and
the unhealthy groups did not meet the HFZ. Indepenedests were used to determine if
there was a statistically significant difference atphke.05 level in academic scores
between the two fitness level groups.

Summary
Chapter One was designed to give the reader a sense of the purpose and

background information surrounding this study, as well as identify the researtiongies
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and an overview of the methodology. Chapter Two will describe the theoretical and
practical research and literature related to this study. Detailerong the methodology
including procedures, validity, and reliability information will be discussed in @hapt
Three. The results of the statistical analysis will be described in Cliraqte while the
summary and discussion by the researcher will be delivered in Chapter Five.
Definition of Key Terms

Body Mass Inde¢BMI) is defined by the Centers for Disease Control as reliable
indicator of body fat as a value calculated from a person’s weight and.height

Fitnessgrarfi is a battery of fitness tests that assesses health-related fitness
components such as cardiovascular fitness, muscular strength, musculan@ndura
flexibility, and body composition. Scores are evaluated against objectiggaribased
standards, called Healthy Fitness Zones that indicate the level of fiesssary for
optimal health. Fitnessgrdtis also a software program for storing and calculating
fitness data.

Healthy Fitness Zong$iFZ) are zones of fitness levels based on criterion-
referenced standards established by The Cooper Institute, that represeminmievels
of fitness that offer protection against the diseases that result from sgdientg

No Child Left Behind AQINCLB) is the federal program and legislation affecting
kindergarten through high school. NCLB is built on four principles such as
accountability, choices for parents, greater local control and flexjlalitg an emphasis
on scientific research when making education policy.

Obesityis defined by the Centers for Disease Control as an adult having a body

mass index (BMI) greater than or equal to 30.
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Overweights defined by the Centers for Disease Control as an adult having a
body mass index (BMI) from 25 to 29.9.

Progressive Aerobic Capacity Endurance RBACER) is a 20 meter multistage
fitness run used to measure aerobic capacity.

The Cooper Institutes an organization that conducts research in epidemiology,
exercise physiology, behavior change, hypertension, children's health dsessy,
nutrition, aging, and other health issues related to fithess. The Cooper Instibute al

developed the Fitnessgr&imattery of fitness tests and software.
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CHAPTER 2: REVIEW OF THE LITERATURE

During the process of this literature review, the researcher choss tiogic
contribute to the theoretical framework and background of the study such as obesity and
physical activity levels of young people, school fithess testing, thegdbggiof physical
activity, and the literature opposing and supporting the relationships betweeraphysi
fitness and academic performance. To collect information on each of these tlopic
researcher used educational research databases and journal databdssswatd
searches including “academic achievement and adolescent obesityjtgbliysess and
adolescents,” “physical activity and adolescents,” “physical fitnedsagnition,” and
“school fitness testing.”

With the growing focus on academic achievement, increased educational
accountability, and federally mandated academic assessment through @& dNLeft
Behind Act (U.S. Department, 2001), students’ opportunities for physical activity,
including recess and organized physical education classes have been,reduced
eliminated from the daily school schedule. More time is devoted to acadasses;
resulting in less time for physical education classes (Coe, Pivarnik, gpgadalina,
2006; Daley & Ryan, 2000; Shephard, 1996). The lack of physical activity during
childhood and adolescence can lead to unhealthy habits and sedentary relateslidisease
youth and in adulthood, and the number of adolescents categorized as at risk for obesity
and being overweight is at an all time high. Unhealthy children are alsat &lose
school more than healthy children, and coupled with low physical activity, the average

percent of body fat in students has increased. With this reduction of physizi&y atie
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level of physical fitness among children and adolescents has also declined.

Fitness testing is on the rise as programs like FitnesSgreerbecoming popular
at a time when there is an increased emphasis on maximizing the timengpeygical
education to be meaningful and effective. This program, developed by The Cooper
Institute, contains criterion-referenced health standards, as opposed to the norm
referenced standards found in the widely used Presidential Fitness assessment
Fitnessgrarfihas emerged over the last decade as a driving force for physical fitness
testing in over 11,000 schools in the United States (Corbin & Pangrazi, 2008). California,
Missouri, and Texas use Fitnessgfamtest all or most students’ fitness levels on a
periodic basis. The battery of fitness tests for Fitnessgcambe used for personal
fitness self-testing, personal best testing, institutional testingytehreporting, and
personal tracking. The mission of Fitnessdtasto promote lifelong physical fitness,
physical activity, and other health-related behaviors (Corbin & Pangaos).

One goal of Fitnessgrahis to not only aid parents and students with knowledge
concerning the student’s body composition, but also their fitness levels wbiaéeid on
age and gender. The Healthy Fitness Zone (HFZ) is the optimal scotbarstadents
should achieve based on a healthy lifestyle. The HFZ is available for body ctomposi
as well as tests for flexibility, upper body strength, abdominal stieagt aerobic
capacity. Fitness assessments like the tests from FitneSdumambeen used to measure
relationships between physical fithess and academic performance.

Research on the relationship between physical fithess and academiemenev
has emerged from studies that show a neutral relationship or positive relationship

between time spent in physical education class and academic perforramese s
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Several researchers state that there is no evidence that increasinghysical
education class negatively affects academic scores (Bailey, 200&rCet al., 2008).
As standardized test scores remain the highest indicator for school and individeat st
success, it is important to note that increased time in physical education doegerent ha
adverse effect on standardized test scores (Sallis et al., 1999). On the cdnttey by
Bailey (2006) and Carlson et al. (2008) have demonstrated a relationship between an
increase in physical activity and its positive effect on classroom behattemtion span,
and self-esteem, which can improve academic performance. The relationsk@prbetw
increased time in daily physical activity correlating to improved mlayditness is well
documented, and will be discussed later in this chapter.
Prevalence of Obesity and Being Overweight

Obesity levels of all Americans, especially among children and adols$werd
risen over several decades (Ogden, Flegal, Carroll, & Johnson, 2002; Ogden et al., 2006).
Studies have revealed that inactivity and poor nutrition influence a person’s amount of
body fat (Corbin & Pangrazi, 2008; U.S. Department, 2007). As physical activity
decreases, health maladies such as obesity and being overweight asethcBsslf-
esteem and motivation are typically lower in obese and overweight individuals and
incidents of depression are increased. These factors often negativetiyaeffidemic
performance of children and adolescents.

There are differing descriptions of the term “obesity” since the Cefaters
Disease Control (2003) does not use the term directly. However, the agency defines
overweight as a body mass index (BMI) at or above tHep@Bcentile (Centers for

Disease). The leading organization on obesity, The American Obesityigtgsqc
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defines overweight as a BMI of 25 or greater, and obesity as BMI over 3} ishn the
95" percentile (Taras & Potts-Datema, 2005). Obesity in children is often acci@aipa
by Type 2 diabetes, hypertension, asthma, musculoskeletal injuries, caecelisease,
and cardiovascular diseases (Datar & Strum, 2004; Ogden et al., 2006; Taras & Potts-
Datema, 2005; Suskind et al., 2000; & Vail, 2008). Obese children often struggle in
school because of lower self-esteem, depression, and truancy, which may be a
contributing factor to poor academic performance (Taras & Potts-Dagfing).
Though the relationship is not fully understood, Taras and Potts-Datema stafszbthat
school performance might increase the risk of obesity.

Data from a 2003-2004 report from the National Health and Nutritional
Examination (NHANES) estimates that 17% of children and adolescents are alease
in the 98" percentile for weight (Centers for Disease, 2003). This phenomenon has
increased from 4% to 17% reported in the 1970 survey (U.S. Department, 2007). In
addition, data from a survey found that 32% of adults over the age of 20 were considered
obese (Centers for Disease, 2003). The NHANES report and the organization Active
Living Research (2007) stated that there are about 25 million adolescentg that a
considered obese or overweight. Between 1980 and 2002, the obesity rate among adults
doubled and the rate among children tripled. The prevalence of being overweight in
almost all subgroups is at an all time high and continues to increase in the Uaiigsd St
(U.S. Department, 2007).

Mexican-American and African-American children ages 6 to 19 are 40% more
likely to be at risk for being overweight, or are already overweight (NdtAssociation

[NASPE], 2006). The United States is not alone in that children in countries around the
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world including Britain and China have seen the prevalence of obesity and imgrwe
rise dramatically (Ogden et al., 2006). NASPE (2006) stated in their Shape otithe Na
Report that overweight children ages eight and below are 80% more likely to be
overweight or obese as adults.

Obese and overweight adults rarely lose weight or keep the weight undet cont
because their dieting is not related to a healthy lifestyle changexaruise is not
implemented into their daily or weekly schedule (Whitaker, Wright, Pepe, S&idel
Dietz, 1997). As the risk of sedentary-related diseases in adulthood rises eyérism
highly important to prevent obesity during childhood. Whitaker’'s study examined 854
subjects and determined that both obese and non-obese children under the age of 10 are
high risk for obesity as an adult when their parents are obese. Lack of phytittsl ac
and fitness is a major factor in becoming obese as a child, and obese childrély typica
mature into obese adults (Christodoulos, Flouris, & Tokmakidis, 2006; Togashi et al.,
2002).

A 36-week study by Suskind et al. (2000) reports limited success with traditional
obesity treatments for adolescents including increased exercisepnugdtication, and
lifestyle modification. The researchers suggest that simultaneaistireatment for
obese parents and children is essential for successful treatment. Children uader the
of 10 experienced the greatest risk of the effect of parental obesity. tidtage of 10
and during middle school years, the role of health and physical education teachers is
critical in promoting proper nutrition and lifelong participation in physicavdgti
(Christodoulos et al., 2006; Whitaker et al., 1997). Public schools are entering the

discussion, as fitness testing is becoming a part of the general phystati@uu
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curriculum.

The Centers for Disease Control (2003) reports a four-fold increase in obesity
rates over the last 20 years, and many schools are requiring students tG e diies
body composition. Calculating body mass index (BMI) is the most common
measurement for body composition in schools. Agencies such as the lateha#sk
Force on Obesity agree that measuring BMI can be an incorrect prediction of body
fatness, and BMI does not account for increased muscle mass (Taras Ratelts,
2005). However, calculating BMI is a readily available predictor for pubtiodac
teachers to use since there is very little cost involved. Calculating BNbitegs
invasive for students than using skin-fold calipers or hydrostatic weighingdanees.

Obesity and overweight of adults, children, and adolescents is reaching epidemic
proportions and both affect the human body and spirit in a multitude of negative ways.
This problem is not just limited to minorities or lower socio-economic groups, htbeg
prevalence is higher. This national health issue affects individuals frorfestyles and
it is also becoming a global issue and not just limited to the United States. As the
research has shown, the mind and body are negatively affected by obesitycavhich
reduce academic scores of children and adolescents.

Physical Activity among Children and Adolescents
Decrease in Physical Activity

Children and adolescents’ activity levels have a direct correlation witlityybes
higher body mass index, and a strong correlation to health risks in adult life swedrtas
disease, Type |l diabetes, musculoskeletal difficulties, high blood preasdreancer

(Corbin & Pangrazi, 2008; U.S. Surgeon General, 1996; Philanthropic, 2007). Research
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has shown that high-density lipoprotein (HDL) cholesterol can be lowered inechildr

with sports participation, training, and regular physical activity, whicheath fo health

benefits as adults (Hager, Tucker, & Seljaas, 1995). A high percentage dabody

contribute to psychosocial risks, cardiovascular risks, liver disease, astbemaaghea,

and Type Il diabetes among children and adolescents (Datar & Strum, 2004, Dietz, 1998;

Luder, Melnik, & Dimaio, 1998; Mallory, Fiser, & Jackson, 1989; Swartz & Puhl, 2003;

U.S. Department, 2007). Once a person is overweight or obese, physical actiggy is le

enjoyable and it is more difficult. Physical inactivity is a well-knowaseafor

overweight and obesity in children, adolescents, and adults (Welk & Blair, 2008).
Contributing to the rise of obesity rates in the United States among youth and

adults is a general decrease in physical activity at all levels. éF@orgeon General

David Satcher (U.S. Department, 1999) reported that about 25% of adults, and 13% of

youth demonstrated no physical activity during their leisure time acgptdisurvey

results collected in 1992. The percentage of high school students not engaging in

physical activity has increased to nearly 33%, and this percentage iscasagadents

age (National Association [NASPE], 2006). Geographic location, race, socio-economi

level, and lower levels of education have also been shown to contribute to the lack of

physical activity among groups such as Hispanics, African-Amerieaigswomen

(NASPE, 2006; U.S. Surgeon General, 1996). In 2007, the state of Georgia reported that

44% of students do not meet the recommended 60 minutes of daily physical activity

(Philanthropic, 2007).

Daily Physical Activity Recommendations

Highly respected organizations and individuals agree that children and
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adolescents need at least 60 minutes of moderate to vigorous physical adiR#x)(

per day to maintain a healthy lifestyle (American Heart, 2005; Natiorsaiciegion,

2004; Strong et al., 2005; U.S. Surgeon General, 1996). The National Association for
Sport and Physical Education, NASPE, (2006), recommends that school age children
should be allowed to participate in vigorous activities that are varied, deveitgiye
appropriate, and enjoyable. According to Satcher (2005), nearly one third of high school
students and almost half of young people, aged 12 to 21 do not participate in regular
vigorous activity.

Children and adolescents become less active as they grow older, and girls are
generally less active compared to boys (Prochaska, Pate, & Sallis, 2008ut&on
General, 1996). Studies have shown that obese adults were overweight as children
(Pangrazi, Beighle, Vehige, & Vack, 2003; Whitaker, Wright, Pepe, Seidel, & Dietz,
1997), which places importance on children remaining physically active through
adolescence, and from adolescence to adulthood. Satcher (2005), reports that 70% to
80% of overweight children will become obese adults. Overweight adults have a shorter
life expectancy than their healthy weight counterparts (Satcher). &léhyi 2010
initiative, sponsored by the Centers for Disease Control and the President’s @auncil
Physical Fitness and Sports (2000), confirms a lower life expectanaafidivie adults
compared to their physically active counterparts. The Healthy 2010 reportadésb s
that regular physical activity helps maintain cognitive functioning and indepeade
older adults.

Daily physical activity is imperative as the benefits of exergisatly diminish

within two weeks if physical activity is reduced or stopped. The effects oigahys
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training disappear within two to eight months if physical activity is noticoad (U.S
Department, 1999). The implications for physical education teachers inclesisrsgr
time-on-task in the physical education classroom, and encouraging adolescents to
increase their daily physical activity, especially vigorous physidality. An increase
in physical activity is beneficial to children, adolescents, and adults botlcalhysi
emotionally, and mentally.
Physical Activity and Physical Education Class

Daily physical activity in general has been declining over the lastémades.
Children and adults alike are spending less time outdoors working and playing, and more
time indoors viewing television and playing video games. The movement to a more
sedentary life is the result of business and industry’s progression awagdrimulture,
advancements in technology, and urban sprawl. This progression to a more sedentary
lifestyle is no exception in public schools as physical education and recess haceatbee
to just a few days a week, or is even non-existent in many schools. Budget cuts and
increased academic accountability have been the demise of physicdl@dpaagrams,
as well as extracurricular sport offerings in the public schools. Many ssuciece
received much of their physical activity in conjunction with their school. Gtiyre
many of those opportunities are unavailable, and many students do not take thesinitiat
to participate in physical activity on their own.

In 1989, 90% of elementary schools allowed organized recess for at least one
class period each day. This percentage has decreased due to safety apadinbdiins
(Jarrett, 2002). Former U.S. Surgeon General David Satcher (2005) cites that many

schools now sell candy, chips, and soft drinks, and that only 2% of students reach the
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recommended daily number of servings of the five food groups. Many schools have
reduced or abolished recess in lieu of more academic time. As a result, less thain 25%
students get at least 30 minutes of physical activity per day (Satcher).

Only 3.8% of elementary schools, 7.9% of middle schools, and 2.1% of high
schools provide daily physical education class at a time when there are aygtebxi25
million students that are overweight or obese (Active Living, 2007). The agksacy a
stated that replacing physical education time with more academic timaaloes
necessarily improve academic performance, and children that are meeepacform
better academically. Coupled with reduced time in physical education, tlity qudl
guantity of elementary school physical education programs have decreasdwdast t
several decades, as pressures to meet increasing academic stangardsméHall,

2007). Hall noted that certified physical educators are only required in 28 states, and
75% of parents do not want physical education removed from the school curriculum
(Hall).

Recently, more research has indicated the benefits of youth resistaniceyr
which is often achieved in before and after-school programs along with physical
education classes. “Resistance training refers to a specialized metiwaibioning
that involves a progressive use of a wide range of resistive loads and a ofariaiying
techniques. These methods are designed to enhance muscle function, increase muscle
size, improve body compositions, boosts sports performance, and reduce athletg’ injurie
(Faigenbaum, 2003, p.1).

Along with Faigenbaum, organizations such as the American Academy of

Pediatrics (2001), the American College of Sports Medicine (2000), and the American
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Orthopedic Society of Sports Medicine (1988), support properly supervised and well
designed youth training programs. Benefits of youth resistance trainingenccreased
muscular strength, muscle power, muscular endurance, bone mineral density, motor
performance skills, cardiorespiratory fitness, , sports performance, iathbmdy
composition, enhanced mental health and well-being (Faigenbaum, 2003). Resistance
training can also stimulate a more positive attitude towards lifetimeqathysativity
(Faigenbaum).

Physical education and Sport (PES), is believed to enhance self-esteem, self-
confidence, cognitive and social development, academic achievement, and PES helps
develop self-respect and respect for others (Bailey, 2006). Bailey usesntiesvbrk of
a 50-nation study titled®roject Report to theInternational Conference of Ministers
and Senior Official Responsible for Physical Education and SPUNSEPS 1V), which
described PES outcomes as pertaining to five domains: Physical, lafestigctive,
Social, and Cognitive. Educational budgetary constraints and more accountability
raise academic test scores have resulted in many physical educatgesdbeing reduced
or even cut from many schools and school systems, thus students are not able to explore
the five domains of PES. Coupled with a loss of recess or breaks for exercisesstudent
are not engaging in the recommended amount of physical activity at school, and man
parents and school administrators are concerned that an increase in PESdiote det
from academic class time and performance on examinations (Sallis et al., 1999;
Shephard, 1997).

However, Bailey (2006) notes that physical activity increases blood flow to the

brain, which can increase alertness, change in mood, and improved self-estdegn. Bai
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cites a landmark French study by Vanves (1952, as cited in Bailey) where actohem
was reduced by 26%, and replaced with Physical education and Sport (PES) ttndeterm
the effects of increased PES. Vanves’ study reported fewer disciplinemsplézluced
absenteeism, and more attentiveness. Recent studies from Australia, Cadidloa, a
United States have revealed comparable sets of standardized test scordassaheol a
physical activity increased by 50 minutes a day and time spent in acadassies was
reduced by 50 minutes per day (Ahamed et al., 2007, Coe et al., 2006; Sallis et al., 1999).

In conclusion, physical levels of youth have been on the decline due in part to the
reduction of time spent in physical education class, recess, and extraaurricul
opportunities. Many of these programs have succumbed to budgetary constraints, while
others were dismissed or changed by educational administrators, in th@hacademic
accountability. The research does not support decreased time for phgtutigl ia lieu
of more time for academics.

Fitness Testing

Fitness testing of students gained considerable interest beginning in 1954 as
American children were demonstrating lower scores on fitness tests whparedrno
European children, especially those in Germany and the former Soviet Union (Mood,
Jackson, & Morrow, 2007; Plowman et al., 2006). During the Cold War of the 1950’s,
President Dwight D. Eisenhower established the President’s Council on Pigital
to emphasize the importance of physical activity and fithess among Arserauth
(Mood et. al., 2007; Plowman et. al., 2006). Organizations such as the American
Alliance for Health, Physical Education, Recreation, and Dance (AAHPRRED

quickly established to promote physical activity and fithess (Mood et al., 2007).



29

According to Mood, Jackson, and Morrow (2007), there are five important events
that have influenced the measurement of physical fithess and fitnesg testchools.
These events included (a) initial nationwide interest in physical acthet1950’s; (b)
the development of a health related fitness construct; (c) nationwide yoessfgtudies
such as the National Children and Youth Fitness Studies in 1985 and 1987, and the
National School Population Fitness Survey in 1986; (d) evaluation - moving tooeriteri
referenced testing as opposed to norm referenced testing; (e) meastixittg as
opposed to measuring fitness. School fitness testing has been a part of ptysatabe
classes for 50 years (Martin & Chalmers, 2007; Mood et al., 2007). Teachers must
choose to use or not use fitness testing in the curriculum when it is not mandated by the
state or school district.

Over a 2-year period, Martin and Chalmers (2007) found that 83% of physical
education teachers implemented fitness testing, and 61% used nationally matogniz
programs such as the President’s Challenge or FitnesSgfiare President’s Challenge
is a norm- referenced test. Only 19% of surveyed teachers used Fitn&sadriamis a
nationally known criterion-referenced battery of tests created byCobper Institute.
Researchers and organizations have recommended the use of criterencezfe
standards, like the set provided in Fitness§tavhen administering student fitness
testing (Xiaofen & Silverman, 2004). Seventy-nine percent of physical eglucati
teachers stated that their classroom instruction was related to the feéstsg (Xiaofen
& Silverman), which is important for optimal performance on the fitness tes{sarirg
for fitness tests in physical education is very different from preparingrétufie a test

in academic classes, as adequate practice is considered necessamthe le@vements



30

of the fitness test, and to maintain proper form for optimal fithess testipearioe.

Fitnessgrarffiwas established in 1977 by Charles L. Sterling and the program
joined with The Cooper Institute for Aerobics Research in 1981 (Plowman et al., 2006).
Fitnessgrarfiis innovative in the field of fithess testing and is dedicated to providing the
best resource for fitness testing, reporting, and promotion of physicalya@@eitbin &
Pangrazi, 2008; Mood, Jackson, & Morrow, 2007; Plowman et. al. 2006). Currently,
Fitnessgrafiis used in over 11,000 schools worldwide as the mission of Fitnessigram
to promote lifelong physical fithess, physical activity, and other heaklitecebehaviors
(Corbin & Pangrazi, 2008).

The Fitnessgraftprogram tests abdominal strength and endurance, aerobic
capacity, body composition, flexibility, trunk extensor strength, and upper bodgtsire
and endurance. Several tests can be performed in each category to meet tbe needs
different populations of students. Fitnessdtarses criterion-referenced standards and
student performance is scored in the Healthy Fitness Zone (HFZ), ors’Need
Improvement.” The zones are aligned to criterion-referenced heatithestls as the
standards are based on how much fitness a child needs for optimal health. The Cooper
Institute and other experts in the physical education domain determine thiobtsse
standards. The standards are unique based on age and gender. The mission of
Fitnessgrafiis described with the H.E.L.P. acronym: H- Health and health related-
fitness; E- Everyone; L-Lifetime; P-Personal (Corbin & Pangrazi, 2008).

The Fitnessgraffhprogram and battery of tests was designed to be used for
personal fitness testing, personal best testing, institutional testiegtgareporting, and

personal goal tracking (Appendixes A & B). Fitnessdt@mot recommended for
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students until they reach the fourth grade as the tests are not considalde atlihis
age, and the students may not quite understand the meaning of their results (Corbin &
Pangrazi, 2008).The FitnessgrafhScientific Advisory Board establishes appropriate
and inappropriate uses for Fitnessgfarithe Scientific Advisory Boaralso established
the Healthy Fitness Zone (HFZ) for each test according to age and.géttler benefits
and uses for Fitnessgr&rimclude planning curriculum, conducting research, centralized
record keeping, and demonstrating evidence of fithess education in schools.

Inappropriate uses of Fitnessgfaane those that contradict the mission of
Fitnessgrarffievidenced in the H.E.L.P. philosophy, and that are contradictory to the
National Association for Sports and Physical Education’s (NASPE) standatds a
objectives. Using fitness tests as the primary method of grading studentsesxiras
students in physical education is discouraged. The Cooper Institute does not condone
using fitness scores as the primary method for grading, nor do they condonerdetermi
teacher success based on fitness scores. Exempting students from ptiysatadre
based on fitness scores is also considered an inappropriate practice (Coanigr&zR
2008). The Cooper Institute inanimately expresses the importance of configential
when conducting fitness testing and score reporting.

Only a few states mandate physical fitness testing of all public sdodeinss.
The state of California tests more students than any other state. Cald@rmeqjuires
the California Department of Education to collect and report physinakBtdata for the
state’s students every two years. Physical fitness testing is cothdtu€alifornia for
grades five, seven, and nine. In 2007, more than 1.3 million California students (90% of

students in grades five, seven, and nine) participated in the FitneSégriaeny of



32

physical fithess tests measuring aerobic capacity, body compositiahilig and
muscular strength and endurance (California, 2007).

The latest data collected by the National Health and Nutrition Examination
Survey (NHANES), reported that one third of students do not meet cardiorespiratory
fitness standards (Pate, Wang, Dowda, Farrell, & O'Neill, 2006). Studies report a
relationship between cardiorespiratory fithess and body composition amongadtsies
that are overweight (Drinkard et al., 2001; Lazzer, 2005; Nassis, Psarra, &i§idos
2005). The California Physical Fitness Test- Report to the Governor anthliagis
(2007), states that only 27% of fifth grade students tested in the Healthy Ftmess
(HFZ) on six out of six fithess tests. The report also states that 36% of fifkrgr86%
of seventh graders, and 44% of ninth graders did not meet the HFZ for aerobic capacity
(California, 2007).

Fitness testing is a largely debated topic among parents, school acgitorsstr
students, and state legislatures. In 2008, the state of Georgia proposed body iwymposit
testing and data reporting for all students. The initiative failed, but in 2009 the Georgia
General Assembly passed legislation that requires state wide fitatisg tend data
reporting beginning in 2011 (Georgia General, 2009). Many decision makers and stake
holders feel that confidentiality in fithess testing is an issue and thegghks, especially
for obese, overweight, and not-fit children, may do more harm than good. Therefore,
fitness testing is not mandated in most states as too many individuals ignom@bteenpr
of inactivity and obesity of America’s youth. Often the opinions of health and hysic
education teachers are disregarded even when they understand the importaysieaif ph

fitness and fitness testing, as well as the physiological benefits of repykical activity
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and exercise.
Physiology of Physical Activity and Fitness

When the body experiences increases in physical activity and exespiseiadly
increased aerobic demands, changes occur instantaneously. These chandes occur
males and females, and for children and adults alike. All of the body’s systermge chan
dramatically when a person transitions from resting state to exerniseased blood
flow because of cardiorespiratory response to exercise includes anenafé&ésod flow
to the skin and active skeletal muscles (U.S. Surgeon General, 1996). Short-term and
long-term effects of improved cardiorespiratory fithess may includductien of
depression and anxiety, and an increase in self-esteem. These effeetsldaral
positive relationship with academic performance (Sigman, 2008). Blood pressure
increases with dynamic exercise, and oxygen extraction and pulmonarytwenbolecurs
instantaneously. More blood flow to the brain helps the brain function at a more efficient
level (U.S. Surgeon General, 1996).

Increased blood flow to the brain helps neurons communicate with each other
(Hall, 2007). Hall states, “A greater amount of neurons are able to exchangdaamd r
information, enabling individuals to understand, comprehend, remember, and retrieve
more information and at a quicker rate” (p.124). Increased blood flow to the brain also
provides more nutrients such as glucose and oxygen as the brain consumes 20% of the
body’'s energy (Hall). Physical activity also reduces the levelsrtitol while stress
triggers an increase of cortisol. Excess cortisol renders the bracajedse of
completing complex skills, as well as basic planning, judgment, and problem solving

which can negatively affect academic performance in children and adole@taihts
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Since 1975, researchers have studied reaction times with older athletes dompare
to non-athletes (Lambourne, 2006). These studies have proved that exercise can increase
cerebral blood flow or can change the structure of the hippocampus and cembxal co
(Hall, 2007; Lambourne, 2006). Research by Lambourne dealing with cognitive
functioning and exercise among older adults tested working memory capaeitydras
exercise rates. His research revealed a positive relationship betwsehnberariables.
Studies involving humans and animals reveal complex neural connections between areas
of the brain that control learning and movement (Jensen, 1998; Shephard, 1997).
Magnetic Resonance Imaging (MRI) has revealed increased blood floe timntal lobe
of the brain during exercise. The results of these brain scans also correspanesised
academic performance on math and standardized tests with an emphasis on-decision
making skills (Sigman, 2008).

Studies on brain research that concentrate on the relationship between physical
activity and cognition usually focus on the hippocampus, which controls memory and
learning. Exercise has been shown to increase more synaptic connectionsawlitieh c
an indicator for improved academic achievement (Trudeau & Shephard, 2008).
According to Taras (2005), physical activity also improves overall cifonlaind blood
flow to the brain, along with higher levels of endorphins and nor-epinephrine. Shephard
(1996) concluded that exercise and physical activity helps reduce boredom, thus
increasing attention span, and increases self-esteem and concentrasaiogicy
differences between boys and girls have been noted, as boys may nestdrdeyrel of
activity stimulus to achieve the same effects as girls (Carlson et al.,R&@Set al.,

2006; Sigman, 2008).
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The positive relationship between exercise and physical activity icarpoe to
the discussion concerning the connection between physical fithess and academi
performance. Technology such as magnetic resonance and brain scan equipment all
physicians and exercise scientists to determine the effects ofsexercthe body’'s
systems, especially the brain. Increased blood flow benefits the body invagsy
Perhaps the greatest benefit is the efficiency of the brain to use thasedramounts of
oxygen and nutrients for cognitive reasoning and functioning. The increase in brain
activity helps individuals reduce stress and depression levels, increassocamil
memory, and aids academic performance in students.

Physical Fitness and Academic Performance

There are multitudes of studies that have been completed on the individual topics
of physical fitness levels of children and adolescents, as well as acquforetnance
levels of students. However, relatively few studies explore the relatiormships
connections between the two topics. It has proven difficult to establish randomize
studies in schools. Selecting a sample with both complete physical fithess aadr
academic scores, while using reliable and valid instruments, is no easytaskding
to The Philanthropic Collaborative for Healthy Georgia (2007), fithess suofeys
children are not common. This section dissects the limited current research on the
connection between physical fithess and academic performance for children and
adolescents, including research that supports a neutral relationship, asaystisits/e
relationship between the two variables.

In 2006, The Philanthropic Collaborative for Healthy Georgia (PCHG) examined

fifth and seventh grade Georgia public and private school students’ level ofgbhysic
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fitness. The organization reported findings in alignment with previous research that
students with unhealthy levels of body mass index (BMI) also perform poorly on ghysica
fitness tests in the areas of muscular strength and endurance, canditogspapacity,
and flexibility. The PCHG also reported that 30% of Georgia’s youth failed totheeet
Healthy Fitness Zone (HFZ) for BMI, and 52% failed to reach the HFZ for
cardiorespiratory fitness. The same study also showed the overall feaneksfl
Georgia’s youth to be very discouraging as 57% did not meet the HFZ for dieamit
of four tests for flexibility, muscular strength and endurance, and more sugfyisnly
3% met the HFZ for all of the fitness tests including BMI and cardio@spyr capacity
(PCHG). Childhood obesity has increased in the last 25 years, as well as aseinére
adult diseases among children such as hypertension and Type 2 diabetes (PCHG).

One of the most widely referenced agencies conducting research in the field of
youth fitness levels and the relationship to academic performance is tfogrtali
Department of Education (CDE). The CDE produced reports on the topics in 2002, 2005,
and 2007. These reports are considered landmark studies by many currecheesear
and physical education advocates and agencies. The CDE (2005) states thlere is li
research examining the relationship between physical fithess and acadamiecment,
and their reports do not infer causality.

In 2005, the California Department of Education tested fifth, seventh, and ninth
grade students by implementing the Fitness@aattery of physical fithess tests, and the
California Standards Test (CST), which measures academic perforng&tacent
performance on the Physical Fitness Test (PFT) was scored in two (eyétsthe

Healthy Fitness Zone (HFZ); and (b) needs improvement. Needs improvenasr tine
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student did not score in the HFZ. As the PFT score improved, the mean score on CST
language arts test also improved for all three-grade levels. The sameefs the math
CST for all three grade levels. After subgroup analyses, females hgliea fate change
compared to males (CDE, 2005).

The California (2005) findings concerning the differences between female a
male students are consistent with the findings concerning the physioltigrerttes
taking place during exercise between females and males (Carldqr2608; Pate et al.,
2006; Sigman, 2008). Socio-economic status of students was also analyzed and the rate
of change was greater for non-National School Lunch Program studentsri@alif
Department, 2005). The agency also reported a significant positive relgtibesieen
physical fithess and academic performance. However, the agency did not ghlish t
correlation coefficient in their report. The agency implied that physatadity, physical
fitness, and physical education promote improved general health; and a bedyhy
improves intellectual capacity.

Grissom (2005) evaluated the California Department of Education’s 2001 study
where average achievement scores on the SAT/9 test were compared giithlghgess
tests using the Fitnessgraprogram. Grissom (2005) reported that the California
findings are preliminary, and more research needs to be conducted concerning the
relationship between physical fithess and academic performance. Amnr{2@7)
supports the claim that research on the relationship between physical fitdess a
academic achievement is in its early stages.

Concerning the 2001 California study, Grissom (2005) noted validity concerns

with the academic variable as it was based on a subjective, non-standatihzestcede.
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Achievement also varied from different testing sites, and there weresiatanties with
the results. The concern with most correlation studies deals with methodolcggiakgp
with small sample sizes, and the problem with experimental type designs topthiis
that it is very difficult to raise academic achievement scores Gri€3ods). Grissom
also noted that many of the studies involving physical fithess and the relationship to
academic performance contain invalid and unreliable instruments for fitnesg.tes

Direct measures of academic achievement include standardizedtest sourse
grades, and grade point average (GPA). Standardized tests have been validated and
reliability information is readily available on standardized teste(Q006; Sallis et al.,

1999; Strong et al., 2005). These tests are preferred over course averages as teacher bia
and validity and reliability factors are an issue (Sallis et al., 1999).ebtdests include
measurements of concentration, memory, and behavior observations (Coe, 2006; Keays
& Allison, 1995; Strong et al., 2005). Another noted concern in researching fithess

levels of children and adolescents and their academic performance, igichiéydin

obtaining a large sample of students with both complete fithess and acadensc score
Trudeau and Shephard (2008) reiterate this idea in that the school setting is natveonduc
to randomized controlled studies.

Research over the last 50 years has determined little to no relationshiprbetwe
physical performance and academic performance, or the data has bekorbsisallow
evidence (Martin & Chalmers, 2007; Taras, 2005; Sallis et al., 1999). Cook (2005) cites
reports from Virginia and lllinois that physical education and physiteds have little
impact on academic achievement. Evidence from numerous studies report miked res

including no association, or a small association between physical fithessadedac
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achievement (Ahamed et al., 2007; Carlson, 2008; Coe et al., 2006; Daley & Ryan, 2000;
Dwyer, Coonan, Leitch, Hetzel, & Baghurst, 1983; Fisher, Juszczak, & Friedman, 1996
Raviv & Low, 1990; Tremblay, Inman, & Willms, 2000).

Advocates for physical education and personal health classes are carefkgto ma
the assertion that physical fitness and physical activity lead to improaddrac
performance. The advocates believe that improving fitness levels andsingreae for
physical activity have health benefits separate from, and that outweigdlahenship to
academics (Vail, 2008). Even the California Department of Education (2005) agmits i
their report that better living conditions and a higher level of overall health may
contribute to higher physical fithess and academic performance scores.

Martin and Chalmers (2007) conducted a study measuring academic performance
by using the lowa Test of Basic Skills (ITBS), and physical perfocady using the
President’s Challenge, in order to add to the existing literature. The subjbstin
and Chalmers’ study included students in grades three, five, six, and eight and they
participated voluntarily. The authors stated that the resulting coorelaftp = .19 and
its significance is up to the reader,pas .19 is typically considered to be on the low end
of significance. The researcher also stated that only 3.7% of the variabditgdemic
performance could be attributed to physical performance based on their findiragn M
and Chalmers question the California Department of Education’s (2005) position that
healthy children are better learners, as the California study qoyteel mean scores and
the results are left to interpretation.

Taras (2005) examined 14 published studies that focused on physical activity and

academic performance. Most of the studies examined by Taras resultedak ar zero
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correlation at all between physical activity and academic perfomnafddew of the
studies (Caterino & Polak, 1999; Raviv & Low, 1990) found that concentration levels
improved immediately after activity, but were not sustained. Taras (2005pneetitat
studies using adults showed little cognitive improvement with small changebkelrit t
were gains over longer periods. Taras also stated in several instancesrthegsearch
is needed on the benefits of physical activity for school-aged children. Thechesea
felt that academic improvements based on physical activity might be mareatdé in
subgroups or with extremely large populations. She also stated that phybittsl ac
might indirectly affect academic performance by reducing stress,ingdacalming
effect, and changing one’s mood.

As mentioned in earlier sections, being overweight or obese can lead to increased
anxiety, diabetes, high blood pressure, asthma, and depression. Satcher (2005) reported
that overweight children are subject to anxiety disorders, isolation from peers, a
depression. These students also miss four times as much school as healthy weight
children. Schools can offer sound nutrition and physical activity for all students.
Properly nourished children perform at higher academic levels. Satckes agth the
National Association for Sport and Physical Education (NASPE, 2008) in that math
scores can increase as physical activity increases, and students texvattesidance and
a positive attitude. NASPE also encourages young adults to exercise more to gromote
healthy lifestyle that will follow them into adulthood. The suggestion by NASHiais
students should raise their active heart rate between 135 to 175 beats per minutes, five
days a week, for 20 minutes (Vail, 2008).

A positive relationship between physical activity and short-term concentrzs
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been demonstrated (Coe et al., 2006; Sallis et al., 1999; Shephard, 1996), and long-term
exercise and fitness gains have improved cognitive performance (Etaierl&99).

Other researchers have shown that exercise and stretching helps stugdeetangiety

and relax (Etnier et al., 1999; Vail, 2008). Higher academic scores mayfdteof

improved mood, self-esteem, attention span, and reduced stress (Bailey, 2006; Coe et al.,
2006; Hills, 1998; Sallis et al., 1999; Shephard, 1996; Taras, 2005; Vail, 2008). In
schools, physical activity can be implemented in physical education clasdl as

organized recess.

Recess promotes physical health and social development, which creates an
optimal learning environment. Jarrett (2002) cites the National Associati®@pbrt and
Physical Education (NASPE) in that students need physical educatiorruictared
environment. Students also need recess to allow choices for physical actiergaskd
physical activity on all levels helps contribute to an individual’s level of phlyftoess.
Recess, extracurricular sports, and physical education classes areayfethat children
and adolescents can become more physically fit. Many states havedddecequired
time spent in these activities during the school day, while California requitbsgnate
students to take four years of physical education if they do not pass requiredtéstess
(Cook, 2005).

BrainGym™ (2003) and SPARK™ (1989) are widely used physical activity and
fitness programs that encourage increased physical activity and positaiezation,
while improving cognition (Sallis et al., 1999; Vail, 2008). These programs can be
implemented in physical education classes as well as academescla¥gh cross lateral

movements found in activities such as Tai Chi, students are encouraging both sides of the
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brain to work together, which helps curb negative classroom behavior issuesSalllj
1999; Vail, 2008).

The association between physical fithess and academic performanast is m
notable in studies where subjects participate in regular vigorous actvigysdt al.,
2006). Satcher (2005) offers suggestions to schools to help students become healthier by
maintaining a healthy lifestyle, and participating in moderate to vigowiista His
suggestions include forming an advisory council, developing a wellness poleying!
physical activity and nutrition education during the school day, and encouragitty fac
and staff to be healthy exemplars. Students that attend schools that follow these
recommendations have shown improved test scores in math (Sallis et al., 1999; Shephard,
1997). As stated previously, experimental studies have shown an increase in negth scor
with increased physical activity. Similar results have been discovered @éhatiom
studies considering math scores and physical fitness levels (Sallis et al, 1999)

The California Department of Education’s (CDE, 2005) study is at the forefront
of the discussion. This is perhaps the largest study of its kind in the United States,
however smaller studies (Castelli, Hillman, Buck, & Erwin, 2007; Knight & Rzzut
1993) yielded similar results, even though they were fourteen years aparsmaller
studies are in agreement with the CDE study (2005) showing a signjpmsititve
relationship between fitness levels and academic performance. The EDthes
Physical Fitness Test (PFT), which incorporated Fitnesstgartheir battery of physical
fitness tests, and the California Standards Tests (CST) as their acatkkeec. The
tests were administered to fifth, seventh, and ninth grade public school studentss Result

from the study revealed an increase in mean PFT scores and CST scoresddeall g
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levels in Math and English, and for both male and female students (CDE, 2005). The
CDE study is also significant as the agency was able to obtain fithess anahiacade
scores for over 1.3 million students.

Summary

The professional literature and reports from government agencies have
demonstrated an interest in physical activity, consequences of obesityeraaslitr
fitness testing in regards to children and adolescents. The relationship betwgen bod
composition, especially body fat percentage, and physical fitness levelsle$@ents
has not been examined in detail. Studies concerning the relationship between physical
fitness and academic performance are few; therefore, more reseaeehlexl.

Current research on the relationship between physical fithess and academic
performance is in its infancy. On the surface, the relationship seems to be one of
common sense. However, many factors contribute to both physical fithess andiacade
performance including but not limited to genetics, motivation, nutrition, and
environment. Understandably, there are very few randomized studies using algmenta
or middle grades students. Difficulties arise because of class schemutimipss size
restrictions, thus hindering experimental and quasi-experimental designes3tade
shown that positive changes in classroom behavior, self-esteem, and improved school
satisfaction are a result of physical activity, and these areas aiggipdimked to school
performance.

Anthropometric testing of students is controversial as many parents angtstude
are opposed to school-wide or even state-wide testing for height, weight, and body

composition. The concerns of anthropometric testing include invasion of privacy or
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embarrassment of students, and revealing the obvious fact that the studebesarer
overweight. The possibility exists that testing body composition can pempetatatg
disorders, depression, and taunting by other students. These fears are understandable if
the evaluator in untrained, or if there are no steps in place to ensure configemtialit
encourage students to be physically active, rather than to lose excess weight.

Measuring student fitness levels on various components such as aerobic capacity,
body composition, flexibility, and muscular strength and endurance is valuabtegss fi
testing helps students and parents understand the benefits of maintaininyaamehl
active lifestyle. The measurement data is also important as one cornstdeegative
effects of excess weight and body fat that can occur in early adulthood.sFépes
cards can serve as an informational tool for students, parents, and physical sdocator
discuss how to incorporate physical activity into everyday life. As studergptacc
responsibility for personal health and become intrinsically motivated to becalhysi
active, the impact can be transferred to parents and siblings to adopt a heailthy fa
lifestyle.

Examining the relationship between physical fithess and academic pert@ma
among sixth and seventh graders, especially those that participate incalpégscation
program, can positively influence physical education curriculum planning, teachthg, a
mastery of standards. Physical education professionals can implemestléssess to
help make up for the lack of student physical activity outside of school. Fitnesgdoc
lessons go beyond traditional team sports activities that are often not inclusilee; w
fitness based lessons ensure physical activity and success for everyoratsStad take

part in games and exercises that will not only prepare them for the fissessments,



but also allow them to raise their heart rate to increase cardiorespiradtthy dred
cognitive functioning during physical education classes. Improved cogo#tpeity

can also help students achieve a higher level of academic performance.

45
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CHAPTER 3: METHODOLOGY
General Context
Chapter Three describes the participants and procedures used in this stualy, as w
as a discussion on the validity and reliability data for the instruments. The purpbse of
study was to examine the differences in academic performance leweéebeghysically
fit and physically unfit sixth and seventh grade students. The researcher used the
Fitnessgrarfi battery of physical fitness tests to evaluate the physical fiteests of the
participants, and the school district’'s academic Math and Reading/Language Art
Benchmark Tests, as well as grade point average to evaluate the level afiacade
performance.
Research Design
The researcher conducted a quantitative study with a descriptive design. The
variables used for comparison were the participants’ fitness levelsetbbysthe
Fitnessgrarfibattery of physical fitness tests, and academic performance scores
standardized tests along with grade point average. The descriptive stucyndasted
to determine an association between the variables, and not causality. Thehezsea
chose a descriptive design rather than an experimental design as a random sample w
not feasible, and the variables were not administered a research treatment.
Research Context
The researcher chose to use a sample consisting of sixth and seventh grade
students in a middle school located in the Southeastern United States. The sixth and

seventh grades were selected, and the eighth grade omitted, based on personal and non-
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formal observations of motivation levels towards personal fitness, along withgwéss
to participate in physical activity during physical education class. Thmodistrict is
part of one of the fastest growing counties in the country, and historicaltypsrébove
its state and the national average on standardized tests. The district consists of
approximately 32,000 students in 30 schools, including eight middle schools. The district
estimates that 15 new schools will be needed before 2013 as the enrollment islérpecte
reach 50,000 students.

At the research site, all students take an organized physical educatsofoickts
least one 9-week grading period each year. Physical education classeslacten
every day and are 55 minutes in length. Intramural sports and interscholasi@sport
offered via the school. Traditional team sports and recreational sports igablava the
community. These offerings allow opportunities for students to be physicailg acti
and outside of the school setting. The testing site uses FitneSsagahe fithess
assessment curriculum and is the only middle school in the school district using a
criterion referenced testing instrument for physical fitness. All studleststh, seventh,
and eighth grades are administered the FitnesSgaasessment at least once per year at
the testing site. Some students may be administered the fithess assepstodntir
times a year depending on their class schedule. The school has a climaléedaym
and weight room, as well as an athletic field for fitness testing and phgdigzdtion.

Research Participants

The target population for this study was sixth and seventh grade students in an

organized physical education class. The population contained 259 sixth grade students

and 245 seventh grade students. The sample pool was 155 sixth grade students and 152
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seventh grade students from eight, pre-existing physical education classgstor
second grading period of the year. These students completed the Fitm&ssgra
assessment as well as the academic benchmark tests. A randomized sample wa
feasible as students were scheduled into physical education classes Iptiis sc
administration. The sample is believed to be representative of the sixth and seventh
grade population of the school district as the middle schools all have similar
demographics.

Participants in this study ranged from 11 to 14 years of age. Males made up 53%
of the sample while females made up 47% of the sample. The Asian (.72%) and Black
populations (1.01%) were slightly lower compared to the rest of the district, but the
Hispanic population (9.34%) was higher.

Table 1

School District Demographic Information

Ethnicity Percentage
Asian 4.59
Black 2.20
Hispanic 8.95
Native Alaskan/ American Indian 0.14
Multiracial 2.03
White 82.09

The middle school, like other schools in the district and region, is predominately

White. The participants have a school attendance rate of 96%. Ten percent of tke sampl
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was served in English as a Second Language (ESOL) programs or ade@hEinglish
Language Learners (ELL). Many of the students are categorized as ézahom
disadvantaged evidenced by 25% receiving free or reduced lunch. The resedrober di
have access to individual participant’s status concerning free and reduced luhihisas t
private data. Approximately 15% of the sample was served in gifted educatioanpspg
while 12% was served in special education programs for intellectual or @hysic
disabilities (Georgia Department, 2007).

Table 2

Testing Site Demographic Information

Ethnicity Percentage
Asian 0.72
Black 1.01
Hispanic 9.34
Native Alaskan/ American Indian 0.14
Multiracial 1.72
White 87.07

Instruments Used in Data Collection
Back-Saver Sit and Reach Test
The Back-Saver Sit and Reach Test is the recommended assessmentrfor lowe
body flexibility by Fitnessgrafh The test places less strain on the lower back and
lessens vertebral disc compression as compared to the traditional SitzahdTRst.

The Back-Saver Sit and Reach Test is a reliable instrument when tessesterdly as a
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measure of hamstring flexibility. Research over 50 years has discbs@irelations of

.93 to .99 with a 95% confidence interval of .89 to .99 (Plowman, 2008). These

correlations were between the Back-Saver Sit and Reach compared to tlenalagit

and Reach Test. However, this test cannot be considered a valid measure ofdkwer ba

flexibility. To test hamstring flexibility, the researcher will usassic Sit and Reach

box from GOPHER Sports, which is recommended for the President's Council on Fitness

and Fitnessgrafhtests. Graphical representations of the Back-Saver Sit and Reach Test

are located in Appendix C. The Healthy Fitness Zones (HFZ) for the Saad Sit and

Reach for males age 10 to 14 is 8 inches, and the HFZ for girls age 10 to 14 is 10 inches.
The following procedures for the Back-Saver Sit and Reach Test are refitrenc

from theFITNESSGRAMACTIVITYGRAM Test Administration Manual
The student removes his or her shoes and sits down at the test apparatus. One leg
is fully extended with the foot flat against the face of the box. The other knee is
bent with the sole of the foot flat on the floor. The instep is placed in line with,
and 2 to 3 inches to the side of, the straight knee. The arms are extended forward
over the measuring scale with hands placed one on top of the other. With palms
down, the student reaches directly forward (keeping back straight and the head
up) with both hands along the scale four times and holds the position of the fourth
reach for at least 1 second. After one side has been measured, the student
switches the position of the legs and reaches again. The student may allow the
bent knee to move to the side as the body moves forward if necessary, but the sole
of the foot must remain on the floor. Record the number of inches on each side to

the nearest ¥z inch reached, to the maximum score of 12 inches. (Meredith &
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Welk, 2007, p.54)
Body Mass Index (BMI)

There are numerous tests for body composition including bioelectrical impedance,
hydrostatic weighing, skin-fold measurements, and calculating bodyinuzss(BMI).
The researcher chose to calculate BMI as opposed to the other methods benxtase li
equipment is needed, and the test is less invasive to middle school students. Each of the
body composition testing methods has a measurement error of 2% to 3% when estimating
body fat (Meredith and Welk, 2007). BMI is calculated by measuring a persagistwe
(kilograms) and dividing it by their height squared (meters). The FitreeaSgoftware
can convert English measurements to the metric system. The softwacalaidates
BMI and determines if the value is in the Healthy Fitness Zone (HF2gdhl
Improvement”. Graphical representations of the test for BMI is located inn&ipp€,
and Table 3 lists the HFZ for BMI.
Table 3

Body Mass Index (BMI) Healthy Fitness Zones

Age Male HFZ Female HFZ
10 14.0-21.0 13.7-23.5
11 14.3-21.0 14.0-24
12 14.6-22.0 14.5-24.5
13 15.1-23 14.9-24.5
14 15.6-24.5 15.4-25.0

Note The HFZ is the BMI value.

After the measurements for height and weight are collected, they werecemt
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the Fitnessgrafhdatabase, and the software computed BMI for the researcher. The
following procedures for determining BMI are referenced fromRIANESSGRAM/
ACTIVITYGRAM Test Administration Manual
Have people remove their shoes when you are measuring height and weight. You
are encouraged to drop fractions of an inch or a pound and use the last whole
number.(Meredith & Welk, 2007, p.38)
Curl-Up Test
The Curl-Up Test measures abdominal strength and endurance. This assessment
is recommended by Fitnessgramver the traditional sit up test because there are less
ballistic movements. The Curl-Up Test is selected over the sit-up test to:
a) decrease movement of the fifth lumbar vertebrae over the sacral vertebrae, b)
and to minimize the activation of the hip flexors, c) increase the activation of the
external and internal oblique and transverse abdominals, and d) maximize
abdominal muscle activation of the lower and upper rectus abdominals relative to
disc compression (load) when compared with a variety of sit-ups. (Meredith &
Welk, 2007, p.42)
Plowman (2008) recognizes that there are few results concerning the cogsistenc
of the Curl-Up Test, and validity is decreased due to the lack of a criterasunee
Higher reliability data is available for high school and college studBrts97) as
compared to younger childreR € .70). Plowman suggests the need for further research
on the reliability of the Curl-Up Test with younger children. The most signifiesason
to use the Curl-Up Test is logical validity based on analysis of biomechanecal a

anatomical observations, and for reducing injuries to the lower back and spine. More
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research is needed to determine the validity of the Curl-Up Test as compared to othe
abdominal strength and endurance tests. Graphical representations of the Cest-Up T
can be found in Appendix C, and Table 4 lists the HFZ for Curl-Ups.

Table 4

Curl-Up Test Healthy Fitness Zones (HFZ)

Age Male HFZ Female HFZ
10 12-24 12-26
11 15-28 15-29
12 18-36 18-32
13 21-40 18-32
14 24-45 18 - 32

Note The HFZ is the number of Curl-Ups.
The following procedures for the Curl-up Test are referenced from the
FITNESSGRAM ACTIVITYGRAM Test Administration Manual
Partner A lies in a supine position on the mat, knees bent at an angle of
approximately 140°, feet flat on the floor, legs slightly apart, arms straight and
parallel to the trunk with palms of hands resting on the mat. The fingers are
stretched out and the head is in contact with the mat. Partner B places a
measuring strip on the mat under Partner A’s legs so that partner A'gifisger
are just resting on the nearest edge of the measuring strip. Keeping heels in
contact with the mat, Partner A curls up slowly, sliding fingertips acrossripe
until fingertips reach the other side. Partner A curls back down until his or her

head touches the mat. Movement should be slowed and gauged to the specified
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cadence of about 20 curl-ups per minute. The teacher should call the cadence or

use a prerecorded cadence. Partner A continues until he or she can no longer

continue or has completed 75 curl-ups. Students are stopped when the second
form correction is made, or when they can no longer continue. (Meredith & Welk,

2007, p.42)

Progressive Aerobic Capacity Endurance Run (PACER)

The Progressive Aerobic Cardiovascular Endurance Run (PACER) is a rgaltista
20-meter shuttle run developed by Leger & Lambert (1982). The PACER ngasure
aerobic capacity. Terms such as cardiovascular fitness, cardioregparadorance, and
aerobic capacity are often uses interchangeably. However, cardiovdioaks and
cardiorespiratory endurance are measures of performance ability. @eaplaicity refers
to functional or physiological capacity, of the cardiovascular and respirsystem and
is measured in terms of \\@ax (Cureton & Plowman, 2008). {@ax is “the
maximum rate that oxygen can be taken up and utilized by the body during exercise”
(p-9.3). V@ max has been validated against the PACER and mile run, as both criterion
tests have yielded similar results (Beets and Pitetti, 2006; Plowman ari®8®). The
researcher chose the PACER over the mile run because the PACER canreeperfo
indoors in a gym, and weather conditions are not a factor. FitneSsggaommends the
PACER for the following reasons:

1. All students are more likely to have a positive experience in performing the

PACER, 2) the PACER helps students learn the skill of pacing, 3) students
who have a poorer performance will finish first and not have the

embarrassment of being the last person to complete the test.
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2. Participants practice the PACER a week in advance during their physical
education class. Cones are set up 20 meters apart running down each sideline
of the basketball court. After students complete the test, they should continue
to walk and stretch in the designated cool down area. (Meredith & Welk,

2007, p.28)
The following procedures for the PACER are referenced from the
FITNESSGRAMWACTIVITYGRAM Test AdministratioManual:
Mark the 20-meter (21 yards, 32 inches) course with marker cones to divide
lanes and a tape or chalk line at each end. Before test day, allow students to
listen to several minutes of the tape so that they know what to expect.
Students should then be allowed at least two practice sessions. Each version of
the test will give a 5-second countdown and tell the students when to start.
Students should run across the 20-meter distance and touch the line with their
foot by the time the beep sounds. At the sound of the beep, they turn around
and run back to the other end. If some students get to the line before the beep,
they must wait for the beep before running the other direction. Students
continue in this manner until they fail to reach the line before the beep for the
second time. A single beep will sound at the end of the time for each lap. A
triple beep sounds at the end of each minute. The triple beep serves the same
function as the single beep and alerts the runners that the pace will get faster.
The first time a student does not reach the line by the beep, the student stops
where he or she is and reverses direction immediately, attempting to get back

on pace. The test is completed for a student the next time (second time) he or
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she fails to reach the line by the beep. (Meredith & Welk, 2007, pp.28-29)
Further discussion of the Progressive Aerobic Capacity Endurance Run (PACER
located in Appendix C, and Table 5 lists the HFZ for the PACER.
Table 5

PACER Healthy Fitness Zones (HFZ)

Age Male HFZ Female HFZ
10 23-61 7-41
11 23-72 1541
12 32-72 1541
13 41-83 23-5b1
14 41-83 23-51

Note.The HFZ is the number of 20-meter laps.
Push-Up Test

The Push-Up Test measures upper body strength and endurance. The procedure
requires no additional equipment as do other tests for upper body strength and endurance
such as modified pull-ups, chin-ups, and the flexed arm hang. This test wéedseler
the alternative tests, as no additional equipment was needed. The Push-dp Test i
considered reliable from elementary age students to college age studdiatsilitiRe
increases when the teacher objectively counts the repetitions and aasessasy, as
opposed to students counting a partner. Studies involving elementary and high school
students have revealed correlation coefficients ranging from .50 to .86 (RipR03).
Anatomical logic leads to the validity of the Push-Up Test, as the test iethere

participant to use the pectoralis major as the dominant muscle. The triceps aiod ante
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deltoid act as contributing muscles during the Push-Ups Test. Graphical négtieas
of the Push-Up Test are located in Appendix C and Table 6 lists the HFZ for Push-Ups.
Table 6

Push-Up Test Healthy Fitness Zones (HFZ)

Age Male HFZ Female HFZ
10 7-20 7-15
11 8-20 7-15
12 10-20 7-15
13 12-25 7-15
14 14-30 7-15

Note.The HFZ is the number of 90 degree Push-Ups.
The following procedures for the Push-Up Test are referenced from the
FITNESSGRAW ACTIVITYGRAN Test Administration Manual
The student being tested assumes a prone position on the mat with hands placed
under or slightly wider than the shoulders, fingers stretched out, legs straggh
slightly apart, and toes tucked under. The student pushes off the mat with the
arms until arms are straight, keeping the legs and back straight. The back should
be kept at a straight line from head to toes throughout the test. The student then
lowers the body using the arms until the elbows bend at a 90° angle and the upper
arms are parallel to the floor. This movement is repeated as many times as
possible. The rhythm should be approximately 20, 90° push-ups per minute or 1,
90° push-up every 3 seconds. Students are stopped when the second form

correction is made. The score is the number of 90° push-ups performed.
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(Meredith & Welk, 2007, p.48)
Trunk Lift Test

The objective of the Trunk Lift Test is to measure trunk strength and extensi
The test is considered a minimum assessment of the components that make up trunk
strength and flexibility such as torso length, body weight, passive trunk extemsi
endurance (Meredith & Welk, 2007). Plowman (2007) states there is little rigfiabil
information concerning the Trunk Lift Test with younger children, however a sigjle t
of test-retest reliability was found to be .85 to .99 (Plowman). More researcliedriee
develop validity on the Trunk Lift Test.

Gym mats and at least a 12-inch ruler, but preferably a yardstick, are yhe onl
pieces equipment needed to perform the Trunk Lift Test. Graphical representditthe
Trunk Lift Test are located in Appendix C. The Healthy Fitness Zone ) ftfZhe
Trunk Lift Test for males and females age 10 to 14 is 9 to 12 inches. The following
procedures for the Trunk Lift Test are referenced fronFtIIESSGRAM
ACTIVITYGRAM Test Administration Manual

The student being tested lies on the mat in a prone position. Toes are pointed and

hands are placed under the thighs. Place a coin or other marker on the floor in

line with the student’s eyes. The student lifts the upper body off the floor, in a

very slow and controlled manner, to a maximum height of 12 inches. The head

should be maintained in a neutral alignment with the spine. The position is held
long enough to allow the tester to place a ruler on the floor in front of the student
and determine the distance from the floor to the student’s chin. The ruler should

be placed at least an inch to the front of the student’s chin and not directly under
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the chin. Once the measurement has been made, the student returns to the starting
position in a controlled manner. Allow two trials, recording the highest score.
(Meredith & Welk, 2007, pp.45-47)
Language Arts/Reading Benchmark Test
The school district involved in this study works in conjunction with Edusoft, a
subsidiary of Riverside Publishing, to develop the Language Arts/ReadingrBaric
Test. The questions chosen for the test are aligned with the district anolistiatdum
standards by Edusoft personnel and school district representatives. The bencétrisark te
developed for each grade level and is administered at approximately weefegch
grading period. Every student in grades six, seven, and eight in the school district is
administered the Language Arts/Reading Benchmark Test four tigess.aDuring the
second nine week grading period, this test was administered at the samethiene as
Fitnessgrarfi assessments at the testing site.
The school district reports reliability information for the sixth grade Lagg
Arts/Reading Benchmark Test with a Kuder-Richardson Reliabilityd/¢KR-20) of
.88, while the seventh grade Reading/Language Arts Benchmark test haz0aié&Rie
of .86. Edusoft uses the KR-20 reliability formula as it measures internasiemntsi of
test items. The school district states
A high value indicates that test items tend to measure the same skills ebecaus
students who get one answer correct are likely to get another corresit.Z8ma
test that covers a single, focused topic area; many experts look for ditgliabi
value of 0.6 to consider the exam reliable. An exam with reliability in excess of

0.8 is considered very reliable. (Forsyth County, 2008)
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Math Benchmark Test

The school district involved in this study works with Edusoft to develop the Math
Benchmark tests. Edusoft personnel and school district representatives align the
guestions on the Math Benchmark Test with the district and state curriculunmrdtanda
The benchmark test is developed for each grading quarter and is administered at
approximately week eight of each grading period. Every student in gradewsix, &ed
eight in the school district is administered the Math Benchmark test fouraiyess.

During the second nine week grading period, this test was administeredanthérse
as the Fitnessgrdfrests at the testing site.

The school district reports reliability information for the sixth grade Math
Benchmark Test with a Kuder-Richardson Reliability Value (KR-20) of .88, ilinde
seventh grade Math Benchmark Test has a KR-20 Value of .86. Edusoft uses the KR-20
reliability formula as it measures internal consistency of tasisiteThe school district
states, “An exam with reliability in excess of 0.8 is considered veryplelig-orsyth
County, 2008).

Grade Point Average (GPA)

Many schools on the elementary, middle, high school, and college levels assign
letter grades such as A, B, C, D, and F as final course grades. Standace g aoti
assign a numerical value such as 4 (A); 3 (B); 2 (C); 1 (D); 0 (F), in order tondetea
grade point average (GPA). The total number of points are added and divided by the
number of letter grades, which correspond to the number of classes, or the number of
credit hours. In the case of credit hours, the numerical point per grade would be

multiplied by the number of credit hours to determine quality points or also called honor
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points. Though GPA is not a testing instrument, it has traditionally been shown to be a
consistent predictor of academic performance. Studies have shown that college
performance as a freshman correlates to a high school student’'s GPA (LouR&hany,
Levy, & Welsh, 2002; Nichols & Levy, 2009).

Procedures Used

Upon approval by the Institutional Review Board of Liberty University and the
local school principal, the researcher administered fithess testingdat to the
guidelines developed by The Cooper Institute referenced RITMESSGRAMW
ACTIVITYGRAM Test Administration ManugMeredith & Welk, 2007). The
researcher collected fithess data, as well as academic perfordsacel wo other
certified physical education teachers also administered fithessndstslgected fitness
data. Fitness testing and the benchmark tests are pre-existing compbtitents o
participants’ physical education and academic curriculum.

The researcher collected and analyzed data for each of the following physica
fitness tests: Back-Saver Sit and Reach, body mass index (BMI), CurRtdggessive
Aerobic Capacity Endurance Run (PACER), Push-Ups, and the Trunk Lift. Aftesdit
testing, the researcher recorded and entered the fithess scores in tisgfainfes
database. Only the researcher and three other certified physical @dpcatessionals
had access to the Fitnessgfascores after the data was collected. One fitness test was
administered per day for a total of six days. Make up testing was conducted for a
participant that missed one or more of the six Fithessytasts.

Benchmark tests for Reading/Language Arts and Math were administdred dis

wide by homeroom teachers during the same period of time fithess teasng w
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conducted. The benchmark tests were administered over a two-day period. Make up
testing was also administered for any participant that missed anylwécbmark tests.
Fitness Testing

The six Fitnessgrafntests were administered over a six-day period. After the
completion of fitness testing and data input using the Fitnes&gtatabase, each
participant’s score on the fitness tests determined the participangi®caté being in
the Healthy Fitness Zone (HFZ), or “Needs Improvement” for eath Resticipants can
be categorized as meeting the HFZ, or Needs Improvement for individuakftests, or
for meeting or not meeting the HFZ for any combination of tests from zelosi® tests.

The Healthy Fitness Zone (HFZ) is determined by Fitnessgeatording to
criterion-referenced standards and it is based on the participantsicagerader. The
Fitnessgrarfi software package determines if subjects meet the HFZ, or do not meet the
HFZ for BMI based on height and weight. The software will also deterthim
achievement or non-achievement of the HFZ for each of the individual physicas fithes
tests. Certified physical education teachers conduct the fitnesantesthey enter the
scores in the Fitnessgr&matabase. If the software had not been available to the
researcher, Fitnessgr&mrovides charts listing the HFZ by age and gender for each
fitness test. The HFZ for all fitness tests is located are Appendiées.D

After fitness testing, the researcher categorized the particigamisalthy or not
healthy, based on their achievement or non-achievement of the Healthy Edness
(HFZ). The first grouping for comparison was participants {1) that achieved the
HFZ for all six of the fitness tests, which left a comparison group of partisigant

206) that did not achieve the HFZ for all six of the fitness tests. Further grouping
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included participanta(= 205) that achieved the HFZ for body mass index (BMI),
compared to participants € 72) that did not achieve the HFZ for BMI. Another
category included participants € 193) that met the HFZ for aerobic capacity evidenced
by the Progressive Aerobic Capacity Endurance Run (PACER), and parti¢hetrdsl
not achieverf{ = 87) the HFZ for aerobic capacity. The researcher chose meeting or not
meeting the HFZ for BMI and aerobic capacity as sub groups to analylzerf based on
the review of the literature found in Chapter Two.
Language Arts/Reading and Math Benchmark Testing With GPA

Benchmark tests were developed by the school district in conjunction with
Edusoft, a division of Riverside Publishing, which provides reliability and validigy dat
previously mentioned earlier in this chapter. During the same time as fiiséngt
participants were administered the Language Arts/Reading and Math BaRchests
over a two day period in their respective homeroom class. With the assistédmee of
school’s data clerk, the researcher collected benchmark data and grade page aver
(GPA) for all sixth and seventh grade students. The researcher thed tledetbudents’
benchmark scores and GPA'’s from the spreadsheet if they did not participatess fitne
testing.

Data Analysis

Data Organization

Before any academic performance indicators were organized, the reseaedhe
the Fitnessgrafhsoftware to build reports displaying groups of students that met the
Healthy Fitness Zone (HFZ) for all six fitness tests, the HFZ fdl, Bnd the HFZ for

aerobic capacity. The remaining students did not meet the HFZ for these Hneas
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researcher used the Fitnessgfaeports to verify that each participant that took part in
fitness testing also completed the academic benchmark tests in Ladgtsddgeeading
and Math. The data was also matched with a current GPA for each student.

Next, the researcher matched the participants that achieved the Heimldsg
Zone (HFZ) for all six fitness tests with their Language Arts/ Repaimd Math
Benchmark Test scores and GPA. The researcher then matched the partibatadit
not achieve the HFZ for all six fitness tests with their benchmark testSBA. The
researcher used Microsoft Excel to match and sort the data. This procedure was
replicated with the groups meeting or not meeting the HFZ for body mass indéx (B
and for the groups meeting or not meeting the HFZ for aerobic capacity, to their
respective benchmark scores and GPA. The researcher was then able to tisgial sta
testing between fitness levels and academic performance levels by cantpar
benchmark data and GPA of the various fitness groups that met or did not meet the HFZ.
Statistical Procedures

The researcher used Microsoft Excel and the statistics softwaraiprogr
StatCrunch to analyze the data in this quantitative study. Descriptivéictatiere used
to determine measures of central tendency including mean, minimum and maximum
scores, standard deviation, and the percent achieving the Healthy Fitness Edphe (H
according to age and gender for each fitness test. Other calculations inckades of
central tendency for the Language Arts/Reading and Math Benchmstekakewell as
GPA.

Independent-tests were performed to determine the difference in the means of

the academic scores of the healthy and unhealthy fithess groups. The Qenalfisymet
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the Healthy Fitness Zone (HFZ) in fitness testing and the unhealthy giobpst. The
academic indicators consisted of Language Arts/Reading and MathrBark scores as
well as grade point average (GPA). Indepentiests were calculated to determine if
there was a statistically significant difference atphke.05 level in academic scores
between the two fitness level groups.
Research Questions and Hypotheses

Specifically, nine t-tests were calculated and the null hypothesestested for
the following research questions:

1. Will the Language Arts/ Reading Benchmark Test scores be significhifierent
for students achieving the Healthy Fitness Zone (HFZ) for all sasakthe
Fitnessgrarfi, compared to the Language Arts/ Reading Benchmark Test scores
of students that did not achieve the HFZ for all six areas of the Fitne§§yram
Null HypothesisThere will be no significant difference in the Language Arts/
Reading Benchmark Test scores for students achieving the HFZ for akas a
of the Fitnessgraf) compared to the Language Arts/ Reading Benchmark Test
scores of students that did not achieve the HFZ for all six areas of the
Fitnessgrarfi.

2. Will the Math Benchmark Test scores be significantly different for stgdent
achieving the HFZ for all six areas of the Fitness§razompared to the Math
Benchmark Test scores of students that did not achieve the HFZ for allasx are
of the Fitnessgrafi?

Null HypothesisThere will be no significant difference in the Math Benchmark

Test scores for students achieving the HFZ for all six areas of thedgjtaef,
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compared to the Math Benchmark Test scores of students that did not achieve the
HFZ for all six areas of the Fitnessgram

Will the grade point average (GPA) be significantly different for students
achieving the HFZ for all six areas of the Fithess§ratompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneS&yram

Null HypothesisThere will be no significant difference in the GPA for students
achieving the HFZ for all six areas of the Fitness§tazompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneSsgram

Will the Language Arts/ Reading Benchmark Test scores be significhifierent

for students achieving the HFZ for body mass index (BMI), compared to the
Language Arts/ Reading Benchmark Test scores of students that did eeeachi

the HFZ for BMI?

Null HypothesisThere will be no significant difference in Language Arts/

Reading Benchmark Test scores for students achieving the HFZ for BMI,
compared to the Language Arts/ Reading Benchmark Test scores of students that
did not achieve the HFZ for BMI.

Will the Math Benchmark Test scores be significantly different for stgdent
achieving the HFZ for BMI, compared to the Math Benchmark Test scores of
students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for BMI, compared to the Math Benchmark

Test scores of students that did not achieve the HFZ for BMI.

6. Will the GPA be significantly different for students achieving the HFZBfdH,
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compared to the GPA of students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in GPA for students
achieving the HFZ for BMI, compared to the GPA of students that did not achieve
the HFZ for BMI.

. Will the Language Arts/ Reading Benchmark Test scores be signijichifiérent

for students achieving the HFZ for aerobic capacity evidenced by the $&iogre
Aerobic Capacity Endurance Run (PACER), compared to the Language Arts/
Reading Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Language Arts/
Reading Benchmark Test scores for students achieving the HFZ for aerobic
capacity, compared to the Language Arts/ Reading Benchmark Test store
students that did not achieve the HFZ for aerobic capacity.

. Will the Math Benchmark Test scores be significantly different for stedent
achieving the HFZ for aerobic capacity evidenced by the PACER, compared to
the Math Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for aerobic capacity, compared totthe Ma
Benchmark Test scores of students that did not achieve the HFZ for aerobic
capacity.

. Will the GPA be significantly different for students achieving the HFZa&robic

capacity evidenced by the PACER, compared to the GPA of students that did not
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achieve the HFZ for aerobic capacity?

Null HypothesisThere will be no significant difference in the GPA for students

achieving the HFZ for aerobic capacity, compared to the GPA of students that did

not achieve the HFZ for aerobic capacity.

Summary

Chapter Three outlined the methodology used to perform this quantitative study
including detailed descriptions of the participants, instruments, and proceduwtes use
Demographic data for the participants, validity and reliability datenfoirtstruments, as
well as procedures for administering the instruments were also explaimadly, Fhe
procedures for conducting the study were detailed. This study examined ¢hendiéfs
in academic performance levels between physically fit and physigdilysixth and
seventh grade students. The researcher used the FitneSsgitgeny of physical fithess
tests to evaluate the physical fitness levels of the participants, assvie# participants’
academic performance. Academic performance was evaluated by @ssuiptiol
district’'s academic benchmark tests and students’ grade point averagesssatie
research questions presented in Chapter One. The next chapter will detslttseaf

the study based on statistical analysis.



69

CHAPTER 4: RESEARCH FINDINGS

As stated in the introductory chapter, the purpose of this study was to examine the
differences in academic performance levels of physically fit, andgailysunfit sixth
and seventh grade students. The researcher used the Fitn&dsaptany of physical
fitness tests to evaluate the physical fitness levels of the partigipadtthe school
district’'s academic Reading/Language Arts and Math Benchmark tbestaluate the
levels of academic performance. The researcher also evaluated gradegraige as an
academic indicator.

The population for this study was sixth and seventh grade students, while the
sample pool was selected from students enrolled in organized physical eduesses.c
The sample pool consisted of 155 sixth grade students and 152 seventh grade students
from eight, pre-existing physical education classes. The study occurrad thei
second grading period of the school year. The participants completed thesdiamd
battery of tests, and they completed the district wide academic benchntsurkTies
sample is believed to be representative of the sixth and seventh grade population of the
school district. The research questions investigated in this study were:

1. Will the Language Arts/ Reading Benchmark Test scores be significhifierent

for students achieving the Healthy Fitness Zone (HFZ) for all sasakthe

Fitnessgrarfi, compared to the Language Arts/ Reading Benchmark Test scores

of students that did not achieve the HFZ for all six areas of the Fitne§&yram

Null HypothesisThere will be no significant difference in the Language Arts/

Reading Benchmark Test scores for students achieving the HFZ for akas a
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of the Fitnessgraff) compared to the Language Arts/ Reading Benchmark Test
scores of students that did not achieve the HFZ for all six areas of the
Fitnessgrarfi.

Will the Math Benchmark Test scores be significantly different for stadent
achieving the HFZ for all six areas of the Fitness§razompared to the Math
Benchmark Test scores of students that did not achieve the HFZ for allasx are
of the Fitnessgrafi?

Null HypothesisThere will be no significant difference in the Math Benchmark
Test scores for students achieving the HFZ for all six areas of thedgjtaef,
compared to the Math Benchmark Test scores of students that did not achieve the
HFZ for all six areas of the Fitnessgram

Will the grade point average (GPA) be significantly different for students
achieving the HFZ for all six areas of the Fitness§tazompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneS&yram

Null HypothesisThere will be no significant difference in the GPA for students
achieving the HFZ for all six areas of the Fitness§tazompared to the GPA of
students that did not achieve the HFZ for all six areas of the FitneSsgram

Will the Language Arts/ Reading Benchmark Test scores be significhifierent
for students achieving the HFZ for body mass index (BMI), compared to the
Language Arts/ Reading Benchmark Test scores of students that did eeeachi
the HFZ for BMI?

Null HypothesisThere will be no significant difference in Language Arts/

Reading Benchmark Test scores for students achieving the HFZ for BMI,



71

compared to the Language Arts/ Reading Benchmark Test scores of students that
did not achieve the HFZ for BMI.

5. Will the Math Benchmark Test scores be significantly different for stgdent
achieving the HFZ for BMI, compared to the Math Benchmark Test scores of
students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for BMI, compared to the Math Benchmark
Test scores of students that did not achieve the HFZ for BMI.

6. Will the GPA be significantly different for students achieving the H&ZBiMI,
compared to the GPA of students that did not achieve the HFZ for BMI?

Null HypothesisThere will be no significant difference in GPA for students
achieving the HFZ for BMI, compared to the GPA of students that did not achieve
the HFZ for BMI.

7. Will the Language Arts/ Reading Benchmark Test scores be significhffierent
for students achieving the HFZ for aerobic capacity evidenced by the $&iogre
Aerobic Capacity Endurance Run (PACER), compared to the Language Arts/
Reading Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Language Arts/
Reading Benchmark Test scores for students achieving the HFZ for aerobic
capacity, compared to the Language Arts/ Reading Benchmark Test store
students that did not achieve the HFZ for aerobic capacity.

8. Will the Math Benchmark Test scores be significantly different for stgdent
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achieving the HFZ for aerobic capacity evidenced by the PACER, compared t
the Math Benchmark Test scores of students that did not achieve the HFZ for
aerobic capacity?

Null HypothesisThere will be no significant difference in Math Benchmark Test
scores for students achieving the HFZ for aerobic capacity, compared totthe Ma
Benchmark Test scores of students that did not achieve the HFZ for aerobic
capacity.

9. Will the GPA be significantly different for students achieving the HFZ&a&obic
capacity evidenced by the PACER, compared to the GPA of students that did not
achieve the HFZ for aerobic capacity?

Null HypothesisThere will be no significant difference in the GPA for students

achieving the HFZ for aerobic capacity, compared to the GPA of students that did

not achieve the HFZ for aerobic capacity.

Descriptive Information

For this study, the population at the testing site consisted of 259 sixth graders and
245 seventh graders, while the sample pool consisted of 155 sixth grade students and 152
seventh students. The researcher compared the Language Arts/Reddviaglan
Benchmark Tests scores, as well as grade point average (GPA)dentstthat reached
the Healthy Fitness Zone (HFZ) for all six Fitnessdtaests, and those that did not. The
six Fitnessgraftests include assessments for upper body strength, abdominal strength,
flexibility, aerobic capacity, and body composition. Based on the previousaesear
discussed in Chapter Two, the researcher also compared the same academiarkenchm

test scores for participants that reached the HFZ, to the scores of those tiwdtrdach
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the HFZ, for aerobic capacity and body composition.

Concerning the sixth grade participants, 142 completed all six of the FitneSsgram
tests, and 23%n(= 32) reached the Healthy Fitness Zone for all six tests. There were
149 sixth grade students that were measured for body composition, while 150 students
completed the Progressive Aerobic Capacity Endurance Run (PACER). Oftthe si
grade participants, 75% € 112) reached the HFZ for body mass index (BMI), and 79%
(n=119) reached the HFZ for the PACER (Table 7).

Table 7

Sixth Grade Fitnessgram Data

Grade Test # Completed % Reached HFZ # Reached HFZ
6 All six tests 142 23 32
6 BMI 149 75 112
6 PACER 150 79 119
Table 8

Seventh Grade Fitnessgram Data

Grade Test # Completed % Reached HFZ # Reached HFZ
7 All six tests 136 34 46
7 BMI 142 80 114
7 PACER 142 65 92

For the seventh grade participants, 136 completed all six of the Fitne&sgram

tests, and 34%n(= 46) reached the Healthy Fitness Zone for all six tests. There were



74

142 seventh grade students that were measured for body composition, while 142
completed the PACER test. Of the seventh grade participants,80%il@) reached the
HFZ for BMI, and 65% 1 = 92) reached the HFZ for the PACER (Table 8).
Results

The following tables display the summary data including measures of central
tendency, and thietests results based on the research questions listed earlier in this
chapter. Each research question pertains to the academic comparison groups oftthose tha
passed (achieved the HFZ), or did not pass (did not achieve the HFZ) eachdghess t
Each research question is addressed as follows:

Research Question #1: Will the Language Arts/ Reading Benchmarkcoess s
be significantly different for students achieving the Healthy Fitdes® (HFZ) for all
six areas of the Fitnessgréntompared to the Language Arts/ Reading Benchmark Test
scores of students that did not achieve the HFZ for all six areas of the diaméss

A total of 278 students completed all six of the Fitness§tastswhich includes
142 sixth grade students and 136 seventh grade students. There were 269 students that
also had a matching Language Arts/Reading Benchmark Test scolearidueage
Arts/Reading Benchmark Test results for the groups that met thed#ildl §ix
Fitnessgrarfi tests, and those that did not meet the HFZ for all six tests are listed én Tabl
9. Table 10 lists the results of theest for the same comparison groups.

At the probability level op < .05,df = 139.15, the-stat value of 2.59 is larger
than the table value of 1.98. This indicates that the difference in Languadgeeadsig
Benchmark performance between the two groups is statistically sigmjfregulting in

the rejection of the null hypothesis. The participants that met the HFZ &ix all
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Table 9

Language Arts/Reading Benchmark Test and All Six Fitnessgram Test Results

Group n Mean Variance SD SE

Met HFZ 69 75.60 291.77 17.08 2.06

Did Not Meet HFZ 200 69.21 412.20 20.30 1.44

Table 10

Language Arts/Reading Benchmark and All Six Fithessgram t-Test Results

Difference Mean SE df t-stat p value

T 6.49 251 13915 259 0.01

Note.u; = Met HFZ; u, = Did not meet the HFZ.
Fitnessgrarfi tests had statistically significant higher scores on the Language
Arts/Reading Benchmark Test, compared to the participants that did noheét#tZ on
all six Fitnessgraftests.

Research Question #2: Will the Math Benchmark Test scores be significantly
different for students achieving the HFZ for all six areas of the FitresSgcompared
to the Math Benchmark Test scores of students that did not achieve the HRAifor al
areas of the Fitnessgrém

A total of 278 students completed all six of the Fitness§tastswhich includes
142 sixth grade students and 136 seventh grade students. There were 271 students that
also had a matching Math Benchmark Test score. The Math Benchmark Testfogsult
the groups that met the HFZ for all six Fitnessdtaests, and those that did not meet the

HFZ for all six tests are listed in Table 11. Table 12 lists the results tfabefor the
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same comparison groups.
Table 11

Math Benchmark Test and All Six Fitnessgram Tests Results

Group n Mean Variance SD SE

Met HFZ 71 78.75 185.16 1361 161

Did not meet HFZ 200 71.22 345.57 18,59 131

Table 12

Math Benchmark Test and All Six Fitnessgram t-Test Results

Difference  Mean SE df t-stat p value

Wi - 752 2,08 167.60 3.61  0.0004

Note p; = Met HFZ,u, = Did not meet the HFZ.

At the probability level op < .05,df = 167.60, the-stat value of 3.61 is larger
than the table value of 1.96. This indicates that the difference in Math Benchmark
performance between the two groups is statistically significanitiresin the rejection
of the null hypothesis. The participants that met the HFZ for all six FitrsesSgests
had statistically significant higher scores on the Math Benchmark Tegpacedto the
participants that did not meet the HFZ on all six Fitness§tasts.

Research Question #3: Will the grade point average (GPA) be significantly
different for students achieving the HFZ for all six areas of the Fitressgcompared
to the GPA of students that did not achieve the HFZ for all six areas of thesgiamds

A total of 278 students completed all six of the Fitness§tastswhich includes

142 sixth grade students and 136 seventh grade students. There were 275 students that
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also had a matching grade point average (GPA). The GPA results for the groupstthat
the HFZ for all six Fitnessgrafrtests, and those that did not meet the HFZ for all six
tests are listed in Table 13. The results oftttest for the same comparison groups are
located in Table 14.

At the probability level op < .05,df = 150.62, the-stat value of 2.44 is larger
than the table value of 1.96. This indicates that the difference in GPA between the two
groups is statistically significant, resulting in the rejection of the nglbthesis. The
participants that met the HFZ for all six Fitnessdtaests had statistically significant
higher GPA’s, compared to the participants that did not meet the HFZ on all six
Fitnessgrarfitests.

Table 13

Grade Point Average and All Six Fitnessgram Tests Results

Group n Mean Variance SD SE

Met HFZ 71 3.46 0.23 0.48 0.06

Did not meet HFZ 204 3.29 0.36 0.60 0.04
Table 14

Grade Point Average All Six Fitnessgram t-Test Results

Difference Mean SE df t-stat pvalue

W1 - 12 0.17 0.07 150.62 2.44 0.02

Note w; = Met HFZ,u, = Did not meet the HFZ.
Research Question #4: Will the Language Arts/ Reading Benchmarkcbess

be significantly different for students achieving the HFZ for body masxi(B8MI),
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compared to the Language Arts/ Reading Benchmark Test scores of studentsribat di
achieve the HFZ for BMI?

A total of 291 students completed the test for body composition, which
determines Body Mass Index (BMI), including 149 sixth grade students and 142 seventh
grade students. There were 267 students that also had a matching Language Arts/
Reading Benchmark Test score. The Language Arts/ Reading Benchmiargstiés for
the groups that met the HFZ for BMI and those that did not meet the HFZ for Bigll te
are listed in Table 15. The results of thest for the same comparison groups are
located in Table 16.

Table 15

Language Arts/Reading Benchmark Test and BMI Results

Group n Mean Variance SD SE

Met HFZ 197 71.69 378.22 19.45 1.39

Did not meet HFZ 70 68.21 416.34 20.41 2.44

Table 16

Language Arts/Reading Benchmark Test and All Six Fitnessgram t-Test Results

Difference Mean SE df t-stat p value

Ha - M2 3.47 2.80 116.46 1.24 0.22

Note p; = Met HFZ, 1, = Did not meet the HFZ.
At the probability level op < .05,df = 116.46, the-stat value of 1.24 is smaller
than the table value of 1.98. This indicates that the difference in Languafieeadsg

Benchmark performance between the two groups is not statistically sagmjfiesulting
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in the retention of the null hypothesis. Even though the participants that met the HFZ for
BMI had a higher mean score on the Language Arts/Reading Benchmark Testetcbmpa

to the mean score of those that did not meet the HFZ, the mean difference was not
statistically significant.

Research Question #5: Will the Math Benchmark Test scores be significantly
different for students achieving the HFZ for BMI, compared to the Math Benkhieat
scores of students that did not achieve the HFZ for BMI?

A total of 291 students completed the test for body composition, which
determines body mass index (BMI), including 149 sixth grade students and 142 seventh
grade students. There were 269 students that also had a matching Math Benchimark Tes
score. The Math Benchmark Test results for the groups that met the HFZ fan@MI
those that did not meet the HFZ for BMI are listed in Table 17. The resultstetette
for the same comparison groups are located in Table 18.

At the probability level op < .05,df = 116.62, the-stat value of 1.46 is smaller
than the table value of 1.98. This indicates that the difference in Math Benchmark
performance between the two groups is not statistically significaaotiingsin the
retention of the null hypothesis. Even though the participants that met the HRdIfor B
had a higher mean score on the Math Benchmark Test compared to the mean score of
those that did not meet the HFZ, the mean difference was not statistigalficant.

Research Question #6: Will the GPA be significantly different for students
achieving the HFZ for BMI, compared to the GPA of students that did not achieve the
HFZ for BMI?

A total of 291 students completed the test for body composition, which
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Table 17

Math Benchmark Test and BMI Results

Group n Mean Variance SD SE

Met HFZ 200 74.07 310.40 17.61 1.25

Did not meet HFZ 69 70.43 320.31 17.90 2.15
Table 18

Math Benchmark Test and BMI t-Test Results

Difference Mean SE df t-stat p value

M - p2 3.63 249  116.62  1.45 0.15

Note.p; = Met HFZ, 1, = Did not meet the HFZ.
determines body mass index (BMI), including 149 sixth grade students and 142 seventh
grade students. There were 273 students that also had a matching GPA. The G&A resul
for the groups that met the HFZ for BMI and those that did not meet the HFZ for BMI
are listed in Table 19. The results of thest for the same comparison groups are
located in Table 20.

At the probability level op < .05,df = 120.10, the-stat value of 1.38 is smaller
than the table value of 1.98. This indicates that the difference in GPA between the two
groups is not statistically significant, resulting in the retention of the gpbthesis.
Even though the participants that met the HFZ for BMI had a higher mean GPA
compared to the mean GPA of those that did not meet the HFZ, the mean difference was
not statistically significant.

Research Question #7: Will the Language Arts/ Reading Benchmarkcoess s
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Table 19

Grade Point Average and BMI Results

Group n Mean Variance SD SE

Met HFZ 202 3.36 0.33 0.57 0.04

Did not meet HFZ 71 3.25 0.34 0.59 0.07
Table 20

Grade Point Average and BMI t-Test Results

Difference  Mean SE df t-stat p value

Wi - e 011 0.08 12002 1.38 0.17

Note.u; = Met HFZ,u, = Did not meet the HFZ.

be significantly different for students achieving the HFZ for aerolpadaty evidenced
by the Progressive Aerobic Capacity Endurance Run, (PACER), compared to the
Language Arts/ Reading Benchmark Test scores of students that did eeedblei HFZ
for aerobic capacity?

A total of 292 students completed the PACER test, which measures aerobic
capacityjncluding 150 sixth grade students and 142 seventh grade students. There were
270 students that also had a matching Language Arts/ Reading Benchmadofiest s
The Language Arts/ Reading Benchmark Test results for the groups that me#tier H
the PACER, and those that did not meet the HFZ for the PACER are listed in Table 21.
The results of thetest for the same comparison groups are located in Table 22.

At the probability level op < .05,df = 146.99, the-stat value of 3.88 is larger

than the table value of 1.96. This indicates that the difference in Languadeeadsig
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Table 21

Language Arts/Reading Benchmark Test and the PACER Results

Group n Mean Variance SD SE

Met HFZ 186 74.10 344.25 18.55 1.36

Did not meet HFZ 84 63.95 418.72 20.46 2.32

Table 22

Language Arts/Reading and the PACER t-Test Results

Difference  Mean SE df t-stat pvalue

W - 1o 10.15 2.61 146.99 3.88  0.0002

Note.p; = Met HFZ, 1, = Did not meet the HFZ.

Benchmark performance between the two groups is statistically sigmjfregulting in

the rejection of the null hypothesis. The participants that met the HFZrtdni@e
capacity on the PACER test had statistically significant higher soorédse Language
Arts/Reading Test, compared to the participants that did not meet the HFZ onGE&RPA
test.

Research Question #8: Will the Math Benchmark Test scores be significantly
different for students achieving the HFZ for aerobic capacity evidencéeeBACER,
compared to the Math Benchmark Test scores of students that did not achieve the HFZ
for aerobic capacity?

A total of 292 students completed the PACER, which measures aerobic capacity,
including 150 sixth grade students and 142 seventh grade students. There were 272

students that also had a matching Math Benchmark Test score. The Math Bé&nchma
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Test results for the groups that met the HFZ for the PACER and those that digetot m
the HFZ for the PACER are listed in Table 2Be results of thetest for the same
comparison groups are located in Table 24.

At the probability level op < .05,df = 133.08, the-stat value of 4.19 is larger
than the table value of 1.96. This indicates that the difference in Math Benchmark
performance between the two groups is statistically significanttiresin the rejection
of the null hypothesis. The participants that met the HFZ for BMI had stalligtic
significant higher scores on the Math Benchmark Test, compared to theppatsdhat
did not meet the HFZ for BMI.

Research Question #9: Will the GPA be significantly different for students
achieving the HFZ for aerobic capacity evidenced by the PACER, compaiteel GPA
of students that did not achieve the HFZ for aerobic capacity?

Table 23

Math Benchmark Test and the PACER Results

Group n Mean  Variance SD SE

Met HFZ 191 76.16 266.28 16.31 1.18

Did not meet HFZ 81 66.09 356.53 18.88 2.10
Table 24

Math Benchmark Test and the PACER t-Test Results

Difference  Mean SE df t-stat p value

W1 - M2 10.08 241 133.08 4.18 < 0.0001

Note p; = Met HFZ,u, = Did not meet the HFZ.
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A total of 292 students completed the PACER test, which measures aerobic
capacityjncluding 150 sixth grade students and 142 seventh grade students. There were
276 students also had a matching GPA. The GPA results for the groups that met the HF
for the PACER test, and those that did not meet the HFZ for the PACER testearanlis
Table 25. The results of theest for the same comparison groups are located in Table
26.

At the probability level op < .05,df = 172.66, the-stat value of 1.89 is smaller
than the table value of 1.96. This indicates that the difference in GPA between the two
groups is not statistically significant, resulting in the retention of the gpbthesis.

Even though the patrticipants that met the HFZ on the PACER test had higher GPA’
compared to the GPA'’s of participants that did not meet the HFZ on the PACERdest, t
difference was not statistically significant.

Table 25

Grade Point Average and the PACER Results

Group n Mean Variance SD SE

Met HFZ 189 3.38 0.34 0.58 0.04

Did not meet HFZ 87 3.24 0.31 0.56 0.06
Table 26

Grade Point Average and the PACER t-Test Results

Difference  Mean SE df t-stat p value

W1 - 12 0.14 0.07 17266 1.89 0.06

Note p; = Met HFZ,u, = Did not meet the HFZ.



85

Summary

The statistical analysis of the nine research questions has resultedejethiern
of the null hypothesis in five areas. The null hypothesis was rejected amidtacata
difference was discovered when comparing Language Arts/Reading Bekchesar
scores, Math Benchmark Test scores, as well as the Grade Point AieR#geof
participants that achieved the Healthy Fitness Zone (HFZ) foxaksis in the
Fitnessgrarfibattery of assessments, and those that did not achieve the HFZ. The null
hypothesis was also rejected and a statistical difference was distoxess comparing
Language Arts/Reading Benchmark Test scores and Math Benchmadcdiest of the
participants that achieved the HFZ on the PACER, and those that did not achieve the
HFZ.

The null hypothesis was retained when comparing Language Arts/Reading
Benchmark Test scores, Math Benchmark Test scores, as well as GPAityparas
that achieved the HFZ for body mass index (BMI), and those that did not achieve the
HFZ. Moreover, the null hypothesis was retained when comparing GPA of pantscipa
that achieved the HFZ on the PACER, and those that did not achieve the HFZ. A

thorough discussion of the preceding results is located in the next chapter.
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CHAPTER 5: SUMMARY AND DISCUSSION

This chapter provides a summary of the study including the problem statement, a
review of the methodology, and a summary of the results. There will also be &idiscus
on the implications of the study, limitations of the study, and recommendations fer futur
research.

Problem Statement

The research problem was to examine the difference in academic performance
levels between physically fit and unfit sixth and seventh grade studeniesdHigvels
were determined by assessing participants on the Fitnesshedtary of physical fithess
tests. Academic performance was assessed by administering the sdhictsdis
academic benchmark tests. Grade point average was also used as an acadaioic indi
The difference between physical fithess and academic performantse tevegnition
levels, is related to the theories surrounding the framework of psychologadial. h€he
researcher used the theoretical framework that healthy children argsulgarners as a
basis for this study.

Review of the Methodology

The researcher chose to use a sample consisting of sixth and seventh grade
students in a middle school located in the Southeastern United States. All studests in thi
school are administered the Fitnessdtammsessment at least once per year. Some
students participate in fitness testing up to four times a year if theyratkednn
physical education class during all four grading periods. The participangsd in age

from 10 to 14 years old, and they completed at least a portion of the Fitne€$bgitseny
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of tests. They also completed academic benchmark tests. A randomized sasnpde wa
feasible as students were scheduled into physical education classes Iptiis sc
administration. This scheduling issue also did not lend the research to be a true
experimental study.

The participants completed a variety of physical fitness tests for tressgrarfi
program. The fitness tests included the Back-Saver Sit and Reach TestpQua$t)
Push-Up Test, Trunk Lift Test, and the Progressive Aerobic Capacity EndlRanc
The participants were also evaluated for body composition by determiningadllgi
mass index. To measure academic performance, the participants wesechegahe
Language Arts/Reading Benchmark Test and the Math Benchmark Teste @&int
average was also used to assess academic performance. Reliabilitydityd val
information for all of these instruments are discussed in Chapter Three.

The researcher administered fitness tests according to the guideiretspdd by
The Cooper Institute, referenced in FHENESSGRAM ACTIVITYGRAM Test
Administration Manua{Meredith & Welk, 2007). With the assistance of two certified
physical education teachers, the researcher collected fitness datadechiz
performance data. Fitness testing and the benchmark tests are prgrexistponents
of the participants’ physical education and academic curriculum. The research
collected and analyzed data for each of the following physical fitndss Besk-Saver
Sit and Reach, body mass index (BMI), Curl-Ups, Push-Ups Trunk Lift, and the
Progressive Aerobic Capacity Endurance Run (PACER). After fitnsssgethe
researcher entered the fithess scores in the FitnesSgatabase. One fitness test was

administered per day for six days, and make-up testing was conducted. Bdntetstsar
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for Language Arts/Reading and Math and were administered district wigenbbgroom
teachers during this same time.

After fitness testing and data entry of the fitness scores, the partisiwere
categorized as meeting the Healthy Fitness Zone (HFZ), or not mewetihti-Z, for each
individual fitness test, and other combination of tests. The Cooper Instituteskssabli
the HFZ according to research and criterion-referenced standards.aitiards are
described as optimal health standards based on the participants’ age and gender. The
researcher chose “Meets” or “Did Not Meet the HFZ” for body mass inalgxaerobic
capacity as sub-groups for further analysis. The researcher choseutirgseups as the
groups are mentioned routinely in the professional literature detailed in Chajute
After fitness testing data was collected, the researcher caollactelemic data.

With the assistance of the school’s data clerk, the researcher collectadhbgnc
data and grade point averages for all sixth and seventh grade students thpateatiic
fitness testing. Before any academic performance indicators weneized, the
researcher used the Fitnessgdtasuftware to build reports displaying groups of students
that met the Healthy Fitness Zone (HFZ) for all six fitness test®ddy mass index, and
for aerobic capacity. The researcher then matched the participantss fiit@res that
achieved the HFZ for all six fithess tests, body composition, and aerobidtgaptc
their Language Arts /Reading Benchmark Test and Math Benchmark Tesst, stowvell
as their GPA.

Descriptive statistics and independetdsts were performed to determine the
difference in the means of the academic scores of the healthy and unheayy f

groups. The healthy group met the Healthy Fitness Zone (HFZ) in fiestsyy whereas
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the unhealthy groups did not. The academic indicators consisted of Language
Arts/Reading Benchmark and Math Benchmark Tests scores as welhas GP
Independent-tests were used to determine if there was a statistically sigmific
difference at the < .05 level in academic scores between the two fithess level groups.

The researcher designed the study by measuring the fitness levelderitstat a
fixed point in time and comparing physically fit and unfit students’ academrescas
opposed to a more linear approach. Research up to this point has focused on the
improvement or decline of academic scores over a period of time in relation tcaphys
fitness increases or decreases. This seems plausible, however in a sthgptiset
school schedule and physical education curriculum do not make correlation research
reasonable. It is extremely difficult to raise fitness levels or adadmrformance levels
in a grading period of four to nine weeks. Therefore it is difficult to deterrhthere is
a relationship under these conditions.

Review of the Results

The statistical analysis of the nine research questions resulted in ttemnepé
the null hypothesis in five areas. The null hypothesis was rejected and aaignifi
statistical difference was discovered when comparing Languagidr&eding
Benchmark Test scores, Math Benchmark Test scores, and grade poing &&&AQ of
participants that achieved the Healthy Fitness Zone (HFZ) foixaksis of the
Fitnessgrarfi, and those that did not achieve the HFZ for all six tests. The middle school
students that met the HFZ on all six fithess tests outperformed the patsdipat did
not meet the HFZ on all six tests in the areas of language arts and redtingrble

healthier students also had higher classroom grades as evidenced by #heir GP
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The null hypothesis was also rejected and a significant statisticakditie was
discovered when comparing Language Arts/Reading Benchmark Test aadrekath
Benchmark Test scores of the participants that achieved the HFZ on thesBikegre
Aerobic Capacity Endurance Run (PACER), and those that did not achieve the HFZ on
the PACER. The results further suggest that sixth and seventh grade stadsioksred
to be healthy for aerobic capacity evidenced by the PACER also perforghat hi
academic levels compared to students that are not aerobically healthy. Avielgb |
aerobic capacity is a strong indicator of overall physical fitness. Araahivity
increases aerobic capacity, and has shown to increase blood flow and oxygen to the brain
resulting in increased brain activity. The results of this study are in itheegearch
(Hall, 2007; Jensen, 1998; Lambourne, 2006; Shephard, 1997; Sigman, 2008; & Taras,
2005), when discussing cardiovascular fitness and academic performance.

There was no significant statistical difference discovered when cargpari
Language Arts/Reading Benchmark Test scores, Math Benchmar&cbess, or grade
point average for the participants that achieved the Healthy Fitnesg6Agfor body
mass index (BMI), and those that did not achieve the HFZ for BMI. The discussion of
the validity of BMI is common as the BMI value only takes into account one’sithangl
weight. The BMI value does not reflect one’s body fat percentage or thenfsge of
muscle within a subject. A muscular subject may weigh more than a sulifeat w
higher body fat percentage; therefore, they will also have a higher BMI. udovike
subject with the higher muscle percentage is considered to be in an improved state of
physical health. Generally, middle school students are not overly mushalafpte the

BMI value is considered an accurate indicator for body composition. The relgtonshi
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between body composition, especially body fat percentage, and physical gtredsof
adolescents has not been examined in detail. A more accurate picture of body
composition can be achieved through skin-fold tests or hydrostatic weighing; moweve
these methods are either invasive or expensive and not conducive to the school setting.

Moreover, the null hypothesis was retained when comparing grade point average
of participants that achieved the Healthy Fitness Zone (HFZ) on theagsst) and
those that did not achieve the HFZ on the aerobic test. This result is contradi¢hary t
rejection of the null hypothesis concerning the comparison of means betwegragan
Arts/Reading and Math Benchmark Tests results. A plausible reason canblogeat to
students taking varying levels of Language Arts, Reading, and Math courdes, whi
everyone took the same benchmark test. Since the FitneSsg@gmam takes into
account an individual’'s age and gender when determining the HFZ for each fdsgs
the researcher chose not to further delineate the groups for statisticalsabhabed on
age or gender.

Overall, the participants in this study were shown to be healthy in the areas of
body composition and aerobic capacity as 78% achieved the Healthy FitnessiE@he (
for body mass index (BMI), and 72% achieved the HFZ on the aerobic test. These result
are similar to a study in the testing site’s same state that esuli@% of students
achieving the HFZ for BMI. However, on the state level, only 48% of students athieve
the HFZ for aerobic capacity (PCHG, 2007). A similar study by the Calgorni
Department of Education (2007), reported that 64% of seventh graders achieved the HF

for aerobic capacity.
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Discussion
Implications of the Study

The results of this study and the results from previous research have detadnstra
a connection between physical fithess and academic performance. Thetiondisaem
logical in that physically fit students should perform at high academicsleweler the
pretense that healthy children are better learners. Overall healthjustretesult of
one’s physical fitness level. Health status is also result of geneticuanstitrition,
demographics, lifestyle, and socio-economic status. There is a diretatorr between
physical fithess and the type and amount one spends doing physical activesggam
Heart, 2005; Faigenbaum, 2005; Satcher, 2005; Strong et al., 2005; NASPE, 2006;U.S.
Surgeon General, 1996). Physical fithess and overall health status phagatant role
in a child’s academic state and performance in school. The implications fotaduca
include a consideration of all aspects of a child’s life including their pHysneatal, and
spiritual well being.

Physically fit children tend to receive proper nutrition and parental support, and
they are involved in a wide array of extracurricular activities includingnbulimited to
team and individual sports. With the understanding that physical activity andahysic
fitness contribute to learning, the attitude of school personnel should be one of support
for physical education classes and recess. Educators should also encouragetstudents
participate in school and community sport offerings. A well-rounded child is onethat i
balanced in academic areas, but also in their mental and physical healthal@ptlth
is characterized by mental, physical, and spiritual well being. PHydicghildren tend

to enjoy physical activity and participate in fitness testing with sopatshallenge to



93

perform their best. This attitude is also extended to their academic purs$uats,isv
reflected in standardized test scores, as well as course grades.

This study has revealed an association between physical fithess andiacadem
performance when one is considered healthy in multiple areas includirgliexi
muscular strength, muscular endurance, body composition, and especially aerobic
capacity. A secular perspective on the subject of physical fithess farugegeased
time spent in physical education, recess, individual exercise, or scholastsc spor
Coaches and physical education instructors increase the amount of physical demands
athletes to overload the muscles and cardiovascular system, with the purpose of
increasing muscular strength, endurance, and aerobic capacity. Howerdhagh
increased intellectual capacity is not the goal of most coaches or plegiication
instructors, a side benefit of these physical training principles may be aaseaf
academic scores.

This increase in physical activity concentrates on two aspects of the human
character including the mind and body. It is logical to presume that increiasefipt
physical activity also increases the level of personal fitness &a®tlyebecomes stronger
and healthier. However, the spiritual aspect is not addressed from a seagacipee.
The spiritual aspect completes the human character and is found when one teaches, and
has an understanding of physical fithess based on a Biblical worldviesvimiportant to
consider levels of physical fithess and academic performance from alpgysal
perspective and the changes that occur in the body from safe and propeg traini
principles. When one can integrate physical training principles with a 8liblic

perspective, the opportunities to mold and mentor the complete person comes forth.
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The Bible states, “Do you not know that your body is a temple of the Holy Spirit,
who is in you, whom you have received from God?” (1 Corinthians 6:19, New
International Version). Teachers and coaches can implement aspewsoé smd
spirituality in one model rather than separating the two domains. We are to be good
stewards of our bodies as they are gifts from God. This includes taking caezdise
regularly, eat properly, and continue to gain academic knowledge throughout one’s
lifetime. Transferring this information and understanding to students is arga|l
especially in the public school setting. However, this challenge is one that should be
accepted and taken seriously. My goals as a teacher with a BiblicaViarlare to link
the aspects of the physical, mental, and spiritual domains. This includes beingva positi
male role model with high moral character and ethical values. This also incluadgs bei
an exemplar for physical fithess, and modeling compassion and concern for stadents a
athletes in all areas of their lives, not just their level of physical peafozen The aspects
surrounding physical performance will fade at life’s end; however, the spiritual
implications will live through all eternity.

Implications for Practice

School administrators, parents, students, general education teachers, and physical
education teachers can benefit greatly when they understand the valysicélgitness
as it relates to academic performance. This study has shown and is supportethyg pre
research that physically fit children out perform less fit children on stazédrtbsts.

This level of performance has been demonstrated when testing for ovees$fias in
achieving the Healthy Fitness Zone (HFZ) for all of the Fitnessytests, and for

individual assessments such as tests for aerobic capacity. Previoushréssdocused
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on aerobic exercise and its immediate effects on learning and cognitiomesElaecher
believes that the knowledge gained in this study and from previous research silngports
theory that aerobic capacity is one of the most reliable predictors oflqueysical

fitness.

Aerobic exercise must be regularly practiced for improvements to be seen in
cardiorespiratory endurance and capacity. Special activities can be plammeohote
aerobic exercise such as fun runs and running clubs. Some students may choose to
participate in aerobic focused school sponsored sports such as track and field or cross-
country. However, physical education teachers have the task of providing meaningful
and appropriate activities in physical education classes for the majotitity sfudents in
a school. Cardiorespiratory endurance and capacity can be achieved throughatadit
activities such as jogging laps, one-half mile and mile runs, and organized.sprints
Traditional aerobic exercise are physiological sound, however to keep shidesgt
and motivations high, activities must be varied and enjoyable. Students can achieve
aerobic workout through relay races, the Progressive Aerobic Capacity recel Ran
(PACER), timed run/walks (jog one minute/walk one minute), fitness focus games
involving forms of tag, and modified traditional team sports. These types ofiastivit
will help students enjoy and appreciate strenuous exercise.

The results of this study have led the researcher to implement a moce varie
approach in his own physical education classes to achieve aerobic fitness and te promot
overall physical fithess. The focus has shifted away from traditionaldparts to an
increased focus aerobic fithess and grade appropriate strength tramendaypa week,

the physical education lesson is devoted solely to aerobic fitness, with pantivéiees
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such as a mile run, timed run/walks, or the Progressive Aerobic Capacity ErdRranc
(PACER). Two days a week, students participate in an activity called $-Fiags The

Fitness Fair activity starts with a warm up period, and then students bekjimgwa

around the gym for one to two minutes. The teacher plays music and the students begin
jogging at a steady pace of their own comfort level. The jog lasts betweencditveoa
minutes. When the music stops, the students will participate in an exercise for 30
seconds. There are signs designating various exercises stationed aroynd fibre g

students to do, depending on which sign they are in front of when the music stops. As an
alternative, teachers will allow one student to select a card designatmgrarse for

everyone in the class to do at the same time.

Typically, Fitness Fair lasts for approximately 15 to 20 minutes. Durindinmes
students are jogging for approximately 10 to 15 minutes, and doing exercises the
remainder of the time. Exercises include items from the FitnesSgssassment such as
various types of push-ups, curl-ups, and other age appropriate exercises. Tthis varie
activity allows students to participate in aerobic and strength trainingise®in a non-
traditional format. Appropriate music and exercising with fellow classmagkes the
activity more enjoyable for the students.

Enjoyable activities in physical education are beneficial to students evow
because of the limited time in physical education classes, students cdneot #oe
Surgeon General’'s recommended 60 minutes of daily moderate to vigorous physical
activity in physical education class alone. Student support is needed from palrerdk, sc
administrators, and general education teachers as more offerings faaphgsvity are

needed on a daily basis. These offerings are beneficial even if theylyara 10 or 15-
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minute intervals.

Action should be taken to ensure that every student from kindergarten through
high school receives sixty minutes of physical activity per day. Fotatnappen,
curriculum mandates and educational policies must adapt to our changing andngcreasi
sedentary society. High school curricula should include four years of phgdigzdtion
and physical education should be a graduation requirement. Education budgets must be
adjusted to increase certified physical education instructors and to improve and add
facilities conducive to physical activity. More physical activity cesineed to be
implemented to include students that do not play for a school sponsored athletic team,
and physical fitness should be on the same level academics. Physicabfsesanents
should be administered regularly to reflect the high importance of physicatfands
activity. Even with more activity choices, students must take the initiatiparticipate
in activities at an intense enough level to receive cardiorespiratory keriefien more
importantly, students should develop intrinsic motivation to participate in physical
activity after their adolescence years and their transition intogyadalthood.

Students need various levels of support from school personnel, peers, and parents
to develop an appreciation for moderate and vigorous exercise. Former Surgeon General
Satcher (2005) offers suggestions for schools to encourage healthigiel§esthe
suggestions include forming a health advisory council, a school wellness polisicgbhy
activity at school, nutrition education, and teacher and staff exercise opporturiitss
suggestions can be implemented in all classes outside of physical education and the
efforts have shown to increase math scores and physical fithess leYledse(@h, 1999;

Shephard, 1997). The recommendations from Satcher (2005) take place outside of
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physical education classes and sports. These suggestions allow school personnel to
become involved with students in a different role other than the relationship of teacher
and student. Positive relationships aid trust, and trust in an adult that genuinelgprcares f
a student’s well being, helps students and athletes understand and reach their full
potential on the field and in the classroom.
Limitations

This study was conducted to determine if there is a significant isgltist
difference in the academic performance levels of physically fit afitistidents. To
obtain scores on academic tests and fitness tests, the researcher washtepesixith
and seventh students giving their best effort, especially on the physieskfiests. With
this knowledge in mind, the researcher chose not to include eighth grade students, as
informal observations in the past have concluded that eighth grade students do not
consistently give their best effort on fitness tests. The reseamfteolted for biased
results as he conducted fitness testing and collected fithess scores basespeaifice
instructions found in thEITNESSGRAM / ACTIVITYGRAM Reference G(iuieredith
& Welk, 2008.) The researcher collected fitness data for approximately onfe dbtie
participants, and two other physical education professionals collectessfitlata for the
remaining students. Since the Healthy Fitness Zone (HFZ) for eaebditest is based
on age and gender, the researcher did not review the ages of the participants as he
administered the fitness tests. This step assured that the researchehdikraty bias
as he did not encourage students to reach a certain level on each fitness test. The
researcher did not administer the tests used to assess academic pegormanc

Informal observations during fitness testing concluded that the sixth and seventh
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grade students were giving their best effort. Many students will stqghtisgcal fitness
test at the point of a passing score rather than the point of physical exhaubtoon. T
knowledge led the researcher to use groupings of achieving the Healthg Fiomes
(HFZ), or not achieving the HFZ, as opposed to raw scores. For example, the HFZ for a
13-year-old male on the Progressive Aerobic Capacity Endurance Run (PACERD
83 laps. This is a wide range with 41 laps being the minimum amount to achieve the
HFZ for aerobic capacity, while 83 laps is the upper limit of the HFZ. Studentsaran sc
above the HFZ. When comparing two different 13-year-old male’s scores, a stitlent w
a 45 on the PACER and one with a 75 both considered healthy. Any score below a 41
needs improvement in the area of aerobic capacity. The student that scored a 45 on the
PACER very well could have completed more laps, but chose not to because the student
scored in the HFZ. This example must be kept in mind with the other five fitnessages
well.

The researcher chose to compare the academic sores of the two fithess groups
based on if they reached the Healthy Fitness Zone (HFZ) or not on alhsssfiests.
Further statistical analysis was conducted for body mass index and aepauityca
Moreover, the researcher consciously chose not to conduct individual statistiogldes
achieving the HFZ or not for the Push-up Test, Curl-up Test, or the Trunk Lift Test.
Previous research detailed in Chapter Two, did not support further examination of these
fitness tests. However, this may be an area for further investigation comgithe
connections between the amount of muscle mass and physical fithess leveledompa
with academic levels. The research also supports further investigation ohtrecton

between body composition and aerobic capacity compared to academic peréormanc
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The sample used in this study is similar to the population of students in the school
district where the research was conducted. Access to middle school studeptsisc
limited; therefore the researcher used subjects that that took part g3 fieséing and
academic testing during the same period. The results can be generalugddchaol
district, and to some extent to a larger region. However, the demographics of ting count
vary considerably when considering race, ethnicity, and socio-econonug. sTdtis is
also true for gender as there are considerably less female studetiesienmphysical
education classes at the testing site. However, data from previous studigimigal
(2005, 2007) and the same state as the testing site, revealed similamriesalts
discussing the physical fitness status of 10 to 14 year olds. For a truer pi¢hee of
connection between the differences in academic levels of physicaltydfiphysically
unfit children, studies including subjects from each state and demographic should be
considered.

Recommendations for Further Research

The research in this study is meaningful and applicable to students, parents, and
school personnel as it examined sixth and seventh grade students’ fithess levels and
academic performance. However, the researcher suggests furthes stuoleng older
high school students, especially those that do not participate in school sports or regular
physical activity. As students get older, the percentage of older studeritkéehpart in
any physical activity dwindles dramatically. Research could determnitiesf
connections between academic performance and fitness levels of older studeels, as
as the types and amounts of physical activity in which they are involved. Thes result

could further promote the continuation of physical activity, especially as ssualgat
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Other beneficial research may include true experimental studiescioocte
benefits of aerobic exercise and the relationship to standardized test ddoweever, in
an experimental design, it would be difficult test a student on a maximum-efjsitah
fitness test, and then have them perform a standardized academic asseStmless.
have also discovered that concentration levels improved immediately afteisexart
were not sustained (Caterino & Polak, 1999; Raviv & Low, 1990). Future studies
involving an experimental group that takes part in aerobic exercise three tiofesiia
week compared a control group that does not receive aerobic exercise, could be
conducted to determine differences in academic performance levels oxer tim

These possible studies can benefit all educational stakeholders as growing
academic accountability standards require all parties involved to identfavenues for
raising academic performance. This area of research will also bvegbihysical
education profession as more credence is given to the need for quality phosozdioan
instructors and instruction, as the connection to academic performance is megte clea
Physical education professionals must use the knowledge gained in studies surrounding
physical fithess and academic performance as evidence that they caa diikrence

not only in one’s physical health, but also one’s mental well being.
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APPENDIX A: FITNESSGRAM REPORT FOR PARENTS

FITNESSGRAM Jane Jonger

¢ Institute Ele School
Report for Parents coper Institute Elementary Schoo

Paople come in all shapes and sizes, but everyone can benafit Instructor: Jan Smith
from regular physical activity and a healthy level of physical fitness. Data Height Weight
The FITNESSGRAM fitness test battery evaluates five different Curment: 10062006 & 1° 105 Ibs
parts of health-related fitness, including aarcbic capacity, muscular 3 £
strength, muscular endurance, Maxibdity, and body composition. Past: 05/05/2008 5 0¢ 100 Ibs
Parents play an important role in shaping children's physical activity .
and dietary habits, This report will help you evaluate your child's Healthy Fitness Zone
current level of health-related fitness and help you identify ways
to pramede healthy [Hestyles in your family, The PACER
Current: N
AEROBIC CAPACITY Past I 12
Agrobic capacity s a measure of the ability of the heart, lungs, ViOZmax mmg;um mmmur‘ﬁm. It shiows
and musclas to parform sustainad physical activity. In genaral, tha your abdlity 1o such as running, cycling, or
more your child exercises, the higher his or her asrobic capacity a0 spors al a high level. HFZ begins at 38.
leval will be. Aerobic capacity is measurad with the PACER test, ax
the one-mile run, or the walk test. Current: 42
Importance: Good aerobic capacity can reduce risks of heart disease,  past 42
siroke, and diabetes. Although generally nol presant in children,
these diseases can begin during childhood and adolescence. {Abdominal) Curl-Up
Healthy Fitness Zone for 11 year-old girls = 15 - 41 laps Current: I ¢
Past: I 7

MUSCLE STRENGTH, ENDURANCE, & FLEXIBILITY

These components of health-related fitness measure the overall (Trunk Extension) Trunk Lift
fitness of the musculoskelatal system. A varaty of tasts are used Current; I
1o asgess thase differant companents., Past I O
Impertance: The fitness level of muscles is important for injury

prevantion and overall body function. Strength, anduranca, and

fleadbility are important for maintaining good posiure, low back (Upper Body) Push-Up

health, and lotal body function. Current: S
Healthy Fitness Zone for 11 yeer-old girls R
Curl-Up = 15 - 29 repetitions
:rﬂm:??-:ﬁzl;ﬁxm (Flexibility) Back-Saver Sit and Reach R, L
Back-Saver Sit and Reach = Current: I 0,00, 10.00
At least 10 inches on R & L Past I © (. < 00

BODY COMPOSITION

The body composition measure refers fo the relative proportion of Parcent Body Fat
tat and laan tissua in the body. Body fat percentage can be astimated -
by skinfold calipers or other measuring devices. The Body mass Healthy Fitness Zone

index (BMI) is ancther indicator that determines il a person is at Very

a healthy weight for his or her height. Low

Importance; Overweight youth are at high risk for being overweight  Cyrrent: I 20 56
adults. Adult chesity is asscclated with a number of chronic heallh  poor G 7 (4
problems. Many of these health problems can begin early in life. y

It is important to begin healthy eating and regular activity aarly. Being too lean or 100 heavy may be a sign of or lead ig)
health problems. Howener, not all people who ane cutside
Healthy Fitness Zone for 11 year-old girls = 13.00 - 32.00 % thea Healily Fitness Zone are al fsk lor health problema,

For example, a parson with a kof of muscle may have a

INTERPRETING THE FITNESSGRAM REPORT o e

Healh-related fitness includes a variety of factors. With regular physical activity mest children will be able to score in the Healthy
Fitness Zone for mast of the tests. It is important for all children to be physically active every day (a total of 50 minutes is
recommended) even if they are already fit. if your child is in the Needs Improvement area on a particular test, it is important to
provide additional epportunities to be active so they can improve their levels of fitness.

Please refer fo the back page of the parent report for a description of the Healthy Fitness Zone and for tips on promoting

hysical activity in your famil
i s el . © 2005 The Cooper Institule

Graphs and information reprinted, by permission, from The Cooper Institute evebsit
WwWw.cooperinstitute.org



APPENDIX B: ABOUT FITNESSGRAM

about FITNESS GRAM

HEALTH comes from regular physical activity and
the development of health-related fitness.

Physical activity and fitness are for EVERYONE
regardiess of age, gender, or ability.

Physical activity and physical fitness are for a
LIFETIME. Aim fo devedop islong patterns of physical
activity.

Physical activity programs should be designed to
maet PERSONAL needs and interests.

o M ] o e

A unique feature of FITNESSGRAM is that it uses

scientifically determined standards that are based on how
fit children should be for good health. Most children can
achieve the health-related fitness standands if they perform

sufficient amounts of activity on a regular basis.
The standards are set specifically for boys and girls and
take into account changes with age. Regular participation
in aerobic physical activity, which involves sustained

movement of large musdle groups, may help children

irnprove their aerobic capacity and maintain healthy body
composition. Regular muscular and flexibility exercise can

The FITNESSGRAM philosophy spells HELP because we
need your help to promaote physical activity and fitness for
your child. If parents value physical activity and encourage
their children to be active regularly, children are more likely
to view physical activity as an impartant part of thair daily
lives. Thesa tips may help you encourage your child o be
actve:

= Provide a safe area for your child to
ﬂmm“&a&m””{u piey

= Provide equipment and supplies that allow your
child to be active.

&= Put limits on television time and video game
usage (especially right after schoal).
= Participate in physical aclivity with your child.

&= Help your child develop good physical skills so
that he or she can feel competent.

For additional inforrnation on the FITNESSGRAM fests
or to learn aboul how the Health Fitness Zones wers
establizhed, vish the FITNESSGRAM Reference Guide
af www fitnessgram.net.
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help to improve strength and flexibility.

The Physical Activity Pyramid provides a way of describing the
vanety of physical activities that contribute to good health. Children
are encouraged o learn and perform activities from each of the
first three leveds of the pyramid.

&= Level 1 of the pyramid includes lifestyle activites, or activities.
that can be done as part of daily lving. Activities at this
leval include walking to school, riding a bike, raking leaves,
cleaning housa, and general ouldoor play of all kinds. These

types of activity are emphasized because people are more
likety to do them throughout their lifetimes.

= As children grow older, they will ba interested in activities
at level 2, including aerobic sports and other aerobic
activities.

= Activities in level 3 include fexibility and muscular fitness
activities.

Children should be introduced to the level 2 and level 3 activities
gradually and at a rate consistant with their skills, age, and level
of maturation.

Long periods of inactivity are inappropriate for children. For
this reason it is important that children have several play
periods in the farm of recess or physical education each day
and that they have cpportunities to be active before and after
school.

FITNESSGRAM was developed by The Coopar Insthute and i endonad by the Areicen Alience b Health Prysecal Education, Recreaton and Dancas,
For information, go 10 we Bnsssgrm nl

Based in Dalas, The Coopar nslibubes (www coopsnnsl.oeg) 5 8 nonprofil esearnch and sducation center dedicated bo advancing the understanding of
the relationship batween lving habits and health and b providing leadership in implementing these concepts 1o enhances the physical and emational
wall-baing of the individual

FITHESSGRAM is published by Human Kinetics. FITNESSGRAM is a registered trademark of The Cooper insttute, Dallas, Texas.
Copyright 2004 The Cooper Institube

Chart reprinted, by permission, from The Cooper Institute website:
WWWw.cooperinstitute.org
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APPENDIX C: FITNESSGRAM TESTS

@Tht‘ Cooper Institute F" HUMAN KINETICS
Healthy Llwhg....l:luwﬂ 10 & Sciance .‘ IS L e ! o,
FITNESSGRAM® Tests
Six Recommended Tests Are Bolded

AEROBIC CAPACITY

1) PACER (Progressive Acrobic Cardiovascular Endurance Run) — Set to music, a
paced, 20-meter shuttle run increasing in intensity as time progresses

Or:

¢  One-Mile Run = Students run (or walk if needed) one mile as fast as they can

+  Walk Test — Students walk one mile as fast as they can (for ages
13 or above since the test has only been validated for this age
group)

BODY COMPOSITION

2) Skin Fold Test — Measuring percent body fat by testing the tricep
and calf areas

Or:
+ Body Mass Index — Calculated from height and weight

MUSCULAR STRENGTH AND ENDURANCE
3) Curl Up - Measuring abdominal strength and endurance, students lie down

with knees bent and feet unanchored. Set to a specified pace, students
complete as many repetitions as possible to a maximum of 75

4) Trunk Lift — Measuring trunk extensor strength, students lie face
down and slowly raise their upper body long enough for the tester
to measure the distance between the floor and the student’s chin

5) Push-Up — Measuring upper body strength and endurance, students
lower body to a 90-degree elbow angle and push up. Settoa
specified pace, students complete as many repetitions as possible

Or:

»  Modified Pull-Up (proper equipment required) = With hands on
a low bar, legs straight and feet touching the ground, students
pull up as many repetitions as possible

+  Flexed Arm Hang — Students hang their chin above a bar as long as possible

FLEXIBILITY

6) Back-Saver Sit and Reach - Testing one leg at a time, students sit with one knee
bent and one leg straight against a box and reach forward

Or:

«  Shoulder Stretch — With one arm over the shoulder and one arm tucked under
behind the back, students try to touch their fingers and then aliernate arms

Pictures and information reprinted, by permission, from The Cooper Institutéevebs
www.cooperinstitute.org



APPENDIX D: HEALTHY FITNESSGRAM ZONE FOR BOYS

& FITNESSGRAM * Standards for the Healthy Fitness Zone™
3 BOYS
| S-meter
PACER
20-meter [(Use
V0, max PACER | conversion
(ml kg™ - | (Enter # laps| chart;enter | One-mile run| ‘Walk test Body mass
Age | min') | in softwars) |in software) | (minsec) | (WOmax) | Percent fat |  index
5 Participation in run. Completion 25 [ 10 | 20 [ 147
6 Lap countsmndards nor | © diFtance. 25 | 10 | 20 [ 147
7 recommended. Tirme stan- 25 10 | 149
8 et 2% [ 10 [ 20 |5
commmended.
9 | 25 | 7 | 20 [137
o [ 42 | 52|23 | & |30 ] 80 [t e ' AIERERIT
] 42 52 13 2 0 | % | 1100 &30 5 7 il | 143
12 42 52 i T2 42 94 | 10:30 | 800 _ 5 7 21 | 146
13 | 42 | 52 |4 | @ | 54 | ws[woo|730| 42 | 52|25 7|23 [isa
14 | 42 | 52 | 4 | 8 [54 | 108 930 700 42 | 52 | 25 | 7 |245] 156
[ 15 | 42 | 52 [ 51 | 94 [ 67 | 123 (900 (oo | 42 | 52 | 25 | 7 [ 25 [1s2
16 | 42 | 52 [ 6 | %4 [ 80 | 123 830|700 | 42 | 52 | 25 | 7 | 265 166
17 [ 42 [ 52 [ & | 106 | 80 138 |30 |700 | 42 | 52 |25 | 7 |27 |73
1T+ | 42 [ 52 | 72 | 106 [ 94 | 138 830|700 | 42 [ 52 | 35 [ 7 [278 ] 178
Curl-up $0° push-up | Modified Flexed Back-saver sit
{ma, Trunk Hft (o pull-up (na. | arm hang | and reach® | Shoulder
Age | completed) (inches) completed) | completed) (seconds) (imches) streteh
5 2 1] & 12 3 B i T 2 & & Healthy
s ramel sl ai bl ey e a 8 Ficness
T |4 |l s |2a]afJw]alsv]3Ta 8 e
8 & || & Juiz | 5 |3] 4| n 3 10 B fingertips
9 9 || & [ 2] 6 [ 5] 5]l « 10 8 together
' behind the
o | 12| 4|9 [n2]| 7|25 15] 4 0 8 e
s (w9 2|8 |]|s|17] 6 13 8 both the
12 | | % | 9 [iz]w || 7 |w]w] s 8 right and
nla ol nlnls]s »nle|n 8 folk sides.
14 | 24 | a5 | ¢ |12 ] 14| 30| 9 | 5] 5] 2 8
s |24 | |9 [ 12 ] [35 [0 ]|227]5]| 2 8
06 | 24 | 47 | 9 | 12| 8| 35| 12|30 | 5] 2 8
17 | 24 | 47| 9 | 12| 8| 35| 14|30 5] 2 ]
17+ | 24 | 47 9 12 8 | 35 | 14 | 30 15 20 8

*Test soored PassTail; must reach this distance to pass.
tConversion char on page 94,
© 1992, 1999, 1004 The Cocper Instituts, Dalls:, Texas,

umiber on befi is lower end of HFZ; number on right is upper end of HFZ.

Chart reprinted, by permission, from The Cooper Institute website:
WWwWWw.cooperinstitute.org
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APPENDIX E: HEALTHY FITNESSGRAM ZONE FOR GIRLS

117

-
FITNESSGRAM *® Standards for the Healthy Fitness Zone™ A
GIRLS
I5-meter
PACER
20-meter {Use
W0, max PACER comversion
(ml - kg~' + |(Enter & laps| chart; enter | One-mile run | Walk test Body mass
Age min™') in software) | in software)}| (mbnsec) (W0, max) | Percent fat index
5 [Participation in run, Completion 32 17 21 162
& Lap cownt sandards not ol distamee. 1 T T 162
7 recommended. Tirme stan n 7 | 1 |ﬁ.1_|
8 dards g |2 [ 17| nn [1e2
9 CBIER T
o |39 [ 47| 7 | & | 9 | 54 [1230] 930 2 | 13 | 235 137
1| 3 [ 46 | 15 | 41 | 19| 54 | 1200 %00 22 13| 4 | 140
12 [ 37 | 45 |15 | 4 | 19 | 54 [ 1200 ] 900 32 | 13 | 245 | 145
13 ) 3 | #4 | 23 [ 5 | 30| 67 [1130] 900 | 36 | 44 | 32 [ 13 [ 245 [ 149
14 | 35 | 43 | 23 | 51 |30 [ 67 [noo|e30| 25 | 43 | 32| 13 ] 25 | 154
15 | 35 | 43 | 32| 51| 42 | 67 [1030 @00 | 35 [ 43 [ ;2 | 13| 25 | 1e0
16 | 35 | 43 [ 32 | & | 42 [ 80 (oo | @00 | 35 | 43 | 32 [ 13 ] 25 | 1es
17 | 35 | 43 | 41 | 6 [ 54 | 80 |00 | 800 | 35 | 43 | 32 [ 13 | 26 | 168
174+ | 35 | 43 | 41 | 72 | %4 | o4 [ioo0o[@00] 35 [ 4|2 [ 3 [223] 172
Curl-up 90" push-up |  Modified Flexed Back-saver sit
{ne. Trunk it {no. pull-up (no. | arm hang | and reach® | Shoulder
Age | completed) | (inches) | completed) | completed) | (seconds) | (inches) | stretch
5 2 w| s | 12] 3 8 2 7 F Y 9 Healthy
&« | 2 w]|] s [ 2] 3] al] 2 7 T | B 5 Fieness Zone
7 | 4« | 4| & | 2| 4| w] 3|9 | 3|8 5 w
8 s | 20| & 12 | 5 [ 13| 4 T 3| 0 9 m,.u::
9 9 | 22| 6 |12 | &6 | 15] 4 nl 4] w 9 behind the
[0 [ 12 [26 ]| 9 (2|7 || 4[] 4]0 9 :‘:kr;‘tﬁ
nm|is|2»| 9 | 2|7 |is] 4 13| & | 12 10 okt sidas,
AR EE RN 15 | 4 13 7 | 12 o
i3 | 1 | x| 9 | iz| 7 15 | 4 2| 8 | 2 T
4| s || 9| 2] 7 15 | 4 3| al 2 o
15 | 8|3 | 9 | 2] 7 s | 4 | a |2 12
THE R E R R R 12
17| e |3 | 9o |27 |15] 4 n | e | n2 12
17+ | 8 | 35 | 9 [ 2| 7 [ 15| 4 38| 2 12
Mumiber on keft i lower end of HFZ; member on right is upper end of HFZ.
*Test sooned PassuFail; must reach this distance o pass.
HConversion chart on page 94,
\ © 1992, 1999, 1004, The Cooper Institete, Dallas, Texas. J

Chart reprinted, by permission, from The Cooper Institute website:
WWWw.cooperinstitute.org



