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ABSTRACT 

The study involved 87 school-age participants in the Zhang Sah afterschool program 

located in Philadelphia, PA during the 2015-2016 school years. The study sought to identify if 

relationships exist between the participants’ results for physical competency as measured by 

Fitnessgram™, socio-emotional competency as measured by SAYO™, and cognitive 

competency as measured by school report card grades and literacy levels. The study’s findings 

revealed participants’ achieving levels of competency in fitness, socio-emotional learning and 

academic achievement. The most significant variables related to the participants’ results were 

adiposity, Body Mass Index, and low socio-economic status.  The older school-age participants’ 

results revealed few significant associations between fitness and socio-emotional learning except 

for associations between core body strength and leadership, and resilience and science grades. 

The young school-age participants’ results revealed significant associations between flexibility 

and science grades, as well as socio-emotional learning and grades and reading level.   
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CHAPTER 1 

INTRODUCTION 

Background 

Zhang Sah is a non-profit organization whose mission is to use martial arts traditions and 

practices to achieve Positive Youth Development (PYD) results for participants. Founded in 1997 

and renamed Zhang Sah in 2003, it operates two community-based facilities in Philadelphia, 

Pennsylvania. Zhang Sah means brave scholar in Korean. The flagship program of Zhang Sah is 

an Out of School Time (OST) afterschool program that serves approximately 90 children in 

grades K-8 who primarily attend Philadelphia public and charter schools.  

Positive Youth Development is a relatively new branch of positive psychology in which 

the outcomes of youth are gauged by an asset-based approach rather than a deficit based 

approach. Within components of Positive Youth Development are constructs such as plasticity 

that is attributed to enabling children to successfully grow into adulthood. The five main 

components of Positive Youth Development are connection, character, caring, competence and 

confidence (Damon, 2004; Herrman, 2011; Lerner R., 2005; Nixon, 1997; Resnick, 2000).  

This study concentrates on the competence component of Positive Youth Development, 

examined across three domains: physical, psychological, and cognitive. Physical competence 

focuSocio-economic status on bodily wellness; the indicator chosen to measure physical 

competence in this study is physical fitness. Psychological competence relates to emotional 

composition; the indicator chosen to measure psychological competence is socio-emotional 

learning. Cognitive competence focuses on mental  capacity; the indicator of this measure in this 

study is academic achievement. The study assesses three domains of competence to determine if 
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a relationship between fitness, socio-emotional learning and academic achievement can be 

shown, and if so, if any conclusions can be drawn about the relationship. 

Socio-emotional learning (SEL) refers to how a person develops psychologically. For 

purposes of this study S Socio-emotional Learning was measured through participant responses 

both the SAYO –Y and SAYO-S surveys. Physical fitness is a term that reflects physical 

capacities. For purposes of this study physical fitness was measured through flexibility, core 

strength, and adiposity.   Responses regarding Socio-emotional Learning received by the 

SAYO™ surveys and physical fitness for Zhang Sah students were reviewed for this study. 

Fitness evaluations conducted since 2008 using Fitnessgram™ consistently demonstrate that on 

average 95% of the children attending Zhang Sah either become fit or maintain their fitness 

levels by achieving or maintaining Healthy Fitness Zone (HFZ) levels of fitness while attending 

the program. Socio-emotional learning surveys suggest positive results with regards to the 

competence, care, character, connection and confidence components of Positive Youth 

Development, as well as resilience and identity. Based upon the previous data I believe that there 

may be some relationships between physical fitness and socio-emotional learning factors.  

Whether there is a relationship to academic achievement has not been studied.  

Academic achievement is a relative term used to benchmark a student’s learning progress 

and level of success against educational goals. Existing secondary data assesses how Zhang Sah 

students perform academically according to school issued academic assessments, including 

whether they can read independently at grade level. This study reviewed Zhang Sah students’ 

most recent report card subject grades in reading, math, and science.ng.  Reading level 

assessments indicate if a student is on target for grade level independent reading ability.   
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Rationale 

One of the Positive Youth Development indicators is cognitive competency. In the past, 

participants have been evaluated regularly by the program and the results are reported to the 

participants and staff internally at Zhang Sah. To date, no formal study has been conducted or 

reported regarding if the participants are doing well in school, as reported by the participants, on 

the Positive Youth Development survey conducted annually by Zhang Sah. A formal study of the 

relationship between participants’ physical and psychological competencies related to cognitive 

competency as measured by academic achievement has not been explored. This study was 

designed to answer whether such a relationship exists. 

Zhang Sah has conducted a yearly evaluation process over past eight years.   It is cliché 

to state that martial arts are good for kids, and the evaluation process suggests this could be true.  

However, a more rigorous and structured assessment could answer the following questions: Can 

a relationship be established?  If so what does it show, e.g., how are marital arts good for kids? 

What are the ways to assess if a program is a good strategy to positively develop young people; 

specifically, how can this be measured? Can results be observed in ways outside of the martial 

arts practice beyond earning belts? Might there be other measures that are more normed in 

psychology and education and arguably more useful in today’s society? These are important 

questions because health risks and maladaptive factors have the power to short circuit the 

opportunities that life presents to youth. Making a healthy transition from childhood to 

adulthood, as a full participant of our society, is riddled with obstacles and challenges. 
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Definitions 

Academic Achievement: For the purposes Socio-economic status of this study, the term is based 

upon the criterion-referenced PSSA scores, grades in reading, mathematics, and science and 

independent reading level. 

Cognitive Competence: a state of self-efficacy relative to the stage of cognitive development 

Community based martial arts centered school-age child care center: an independent facility 

that conforms to and maintains licensure with the Pennsylvania Department of Public Welfare as 

a school age child care center and features facilities suitable for the practice of martial arts. 

Competence: defined by the center for sports based youth development at Up2US as the ability 

to successfully complete age-appropriate developmental tasks. It is linked to the growth 

mentality (mindset), is considered to be a foundational component of resilience, and is a high 

impact attribute of being competent while in the face of challenges (Up2Us, 2013).  

Dosage: is a time value expressing the frequency, intensity and breadth that support achieving 

positive outcomes. 

 Frequency: How often participants attend the program.  

 Intensity: How many activities occur while participants are attending the program. 

          Breadth: The length of time that participants are enrolled in the program. 

Ecological Assets: are positive environmental influences such as family, community, and culture. 

Fitnessgram™: is a criterion referenced health-based fitness  assessment tool published by the 

Cooper Institute. It is designed to measure five areas of health-related fitness: aerobic capacity, 

body composition, muscular strength, endurance, and flexibility. 

Healthy Fitness Zone (HFZ): criterion-referenced range of healthy fitness scores based on gender 

and age. 
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Individual strengths: are capacities that develop positive traits sometimes referred to as 

developmental assets. 

Long Term Athletic Development: is a strategy to cultivate athletic capacities, teach sport skills, 

develop competitors, engage in high competition, and enjoy the sport and post competitive years. 

Peak Height Velocity: is a term used to describe specific training opportunity windows during 

adolescent development. It is also a physiological stage of human development that is not 

distinguished by chronological age. For example, a critical Peak Height Velocity training 

opportunity window approximately opens shortly after a young female has her first menstruation.   

Positive Youth Development: is best defined by Eccles and Gootman in their book, “Community 

Programs to Promote Youth Development (Eccles, 2002)” in the following manner: 

Adolescence is the pivotal period between childhood and adulthood. It is the time when 

youth need to acquire the attitudes, competencies, values, and social skills that will carry 

them forward to successful adulthood. It is also the time when they need to avoid choices 

and behaviors that will limit their future potential. (Committee on Community Level 

Programs for Youth, 2002) 

School-age: is defined as a child enrolled in kindergarten through 12th grade. For the purposes of 

our study the grade range is from kindergarten through eighth grade. 

Young School-age: participants attending Zhang Sah that are enrolled in school grades 

three and under. 

Older School-age: participants attending Zhang Sah that are enrolled in school grade four 

through eight. 

Social Emotional Learning: (SEL) refers to a foundational set of non- academic social and 

emotional skills attitudes and behaviors that can contribute to future academic and life success 

(Stavinsky, 2015). 

Sports Based Youth Development: (SBYD) Youth sport programs that promote psychosocial 

development are those that use sport as a vehicle to provide experiences that promote  Socio-
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emotional Learning discovery and teach participants life skills in an intentional and systematic 

manner (Petitpas, 2005). 

Zhang Sah: is a Korean term meaning Brave Scholar. This is the trade name of the organization 

that provides the intervention which is the host of the subjects of this investigation. 

Research Question 

Do relationships exist between the Zhang Sah after school program participants’ results 

for physical competency as measured by Fitnessgram™ and socio-emotional competency as 

measured by SAYO™ and cognitive competency as measured by academic measures such as 

PSSA scores, grades and literacy levels? 
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CHAPTER 2 

LITERATURE REVIEW 

The literature chosen for this review concerns both school-aged children of Philadelphia 

and their physical fitness, and the direct health benefits of physical fitness and its relationship to 

academic achievement. Literature on positive psychology is also reviewed in this section because 

of its connection to the concept of positive youth development and sports-based youth 

development.  

Fitness 

Philadelphia’s school age children face numerous challenges to a healthy transition into 

adulthood. One of these challenges is obesity.  In 2009, Philadelphia was ranked number one 

among the ten most populous cities in the USA having the highest rate of obese adolescents 

(17.4%) and the second highest rate of overweight adolescents (19.4%) (Mallya, 2011). Research 

from 2011 shows over 25% of Philadelphia’s youth between the ages of 6 and 17 are obese 

(Mallya, 2011).  Health risks associated with obesity are not the only problems Philadelphia 

youth face. There is a prevalence of maladaptive and high risk behaviors that also present 

challenges.  The Center for Disease Control’s (CDC) 2011 High School Youth Risk Behavior 

Survey for Philadelphia reported that 15.1% of Philadelphia youth had engaged in sexual 

intercourse, 21.1% drank alcohol (beyond a few sips) and 9.9% had experimented with smoking 

cigarettes before the age of 13 (Prevention, 2012). 

Chomitz (2009) investigated the relationship between physical fitness and academic 

achievement of public school children in Cambridge, Massachusetts. Studying children in grades 

4-8 (n= 2,127), Chomitz found a statistically significant relationship between fitness and 

academic achievement. Participants’ fitness was assessed in five domains, i.e, cardiovascular 
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endurance, abdominal strength, flexibility, upper body strength, agility, using Fitnessgram™. 

Multivariate regressions were performed to determine if fitness levels are predictors of criterion-

referenced academic achievement test scores. The study revealed that the more fitness tests 

students passed, the better they performed on the Massachusetts Comprehensive Assessment 

System (MCAS) tests measuring proficiency in math, science and English. This cross-sectional 

study has its limitations.  It does not indicate causality. Chomitz hypothesizes that higher levels 

of physical fitness may cause increased academic performance but I question if increased 

academic performance causes increased fitness since the directionality of the relationship 

remains unidentified. The fitness data were collected by physical education teachers during the 

course of instruction bringing the reliability of the results into question because we do not know 

what training the teachers have had with the testing instruments.  The type and level of physical 

activity are not identified in the report.  

Castelli, et al., (2007) reported on physical fitness and academic achievement for 259 

students, grades 3-5, in Illinois schools using Fitnessgram™ and the Illinois Student 

Achievement Test (ISAT), both criterion-referenced tests. The ISAT measures student 

performance in reading and math. The Fitnessgram™ PACER test was used during class to 

measure the student’s level of aerobic capacity. Hierarchical regression analyses were performed 

and a significant relationship (p˂.001) was detected between scoring well on the PACER test and 

scoring well on the ISAT. BMI was found to be negatively associated with ISAT scores.  

The Castelli study has limitations related to data collection. There is a high likelihood the 

subjects were not a representative sample of the general student body.  A large portion of the 

potential study population was omitted because the students’ parents did not sign the informed 

consent.  Additionally, only students that completed all of the fitness tests were included in the 
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data set. Thus, only students with parents sufficiently engaged to sign the consent and only 

students able or willing to complete all of the fitness tests were included meaning a  large portion 

of the school-based population did not participate in Castelli's study. This could indicate self- 

selection out of the test. Furthermore, the study references BMI as the measure for determining 

fitness. This is a limitation as BMI does not account for hypertrophy, thus BMI can be a 

misleading, miscalculated measurement. The authors refer to BMI as a metric for body fat 

composition which, to the best of my knowledge, is an inaccurate use of BMI.  

There is an expansive body of research on the topic of physical fitness and its relationship 

with academic achievement. The majority of the studies identify a positive relationship. There 

are many lenses applied to this body of research. Physical activity versus fitness or physical 

education is major distinctions. For example (Kwak, et al., 2009) concluded that further studies 

were need to discern the fitness and physical activity relationship between boys and girls with 

academic achievement. Another recent study (Nino, et al., 2014) concluded higher fitness levels 

improved academic achievement. One study (Chua, Chena, Pontifrexb, Sunc, & Changa, 2016) 

held that fitness and academic achievement relates to neurocognitive processes. It and another 

study (Pindus, et al., 2016) reported that cardiorespiratory fitness was the more consistent fitness 

indicator compared to muscular strength or flexibility. Chu (2009) also found that BMI was 

negatively related to academic performance.  

Socio-emotional Learning 

According to the Juvenile Judges Court Commission’s 2010 Report, the city of 

Philadelphia has the highest rate of juvenile delinquency dispositions of any county in the state 

of Pennsylvania. In 2010 Philadelphia juveniles between the ages of 10 and 17 accounted for 

35.2% of detention admissions statewide. Over the past five years Philadelphia has consistently 
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demonstrated the highest rates of detention and admission of juvenile offenders in Pennsylvania. 

Among Philadelphia youth, black non-Hispanic youth represent 46.4% of the total population yet 

they account for 76.3% of the juvenile delinquents arrested. Philadelphia’s alleged delinquent 

youth were charged with 27,967 offenses: 10,135 personal offenses, 5,983 property offenses, 

5,923 drug offenses and 5,926 categorized as other offenses. Of the total alleged offenses 2,931 

were substantiated, 3,946 were withdrawn, 15,771 were continued, and the remaining cases were 

dismissed, referred, or handled by an alternative method (Center for Juvenile Justice Training 

and Research, 2010). Philadelphia youth culture is largely lacking positive outcomes 

disproportionately to the rest of the state of Pennsylvania youth. Minority youth in Philadelphia 

experience the greatest challenge.  

In my opinion, environments can be built that are enriching and support the achievement 

of Positive Youth Development outcomes instead of negative outcomes. The adolescent brain 

needs to be nourished by a positive youth culture in order to develop into its capacity (Laursen, 

2009).  Healthy youth participate in their communities and have the ability to take control of 

their own lives and mental health (Emery, 2013).  

Zhang Sah participants report positive results related to academic achievement possibly 

because of its customs and connections based on relational developmental systems theory which  

focuses on the mediation between individuals and their contextual environment (Lerner & 

Benson, 2013).  Lerner and Benson note that when mutually beneficial relationships exist, there 

is a possibility to develop adaptive developmental features such as plasticity. Plasticity can also 

be referred to as resilience which is often defined as the manifestation of personal assets that 

support coping with adversity (Herrman, 2011; Resnick, 2000).   
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Positive Youth Development 

My approach to this study aligns with the asset based Positive Youth Development  

concept that an individual’s competence is comprised of three domains: physical, psycho-social, 

and cognitive.  Positive Youth Development theory has evolved out of positive psychology. 

Developmental assets are a relatively new approach (Benson, 2011) to viewing youth 

development in comparison to the traditional deficit approach. The Search Institute lists the 

Framework of 40 Developmental Assets for Adolescents. The assets are foundations for healthy 

development. Benson describes two types of assets; internal and external asset types. The 

external asset categories are: support, empowerment, boundaries and expectations, and 

constructive use of time. The internal assets categories are: commitment to learning, positive 

values, social competencies, and positive identity. The projected outcomes for acquiring 

developmental assets are that youth grow up well and become healthy, caring, and responsible 

adults (Benson, 2011). The asset based concept model of youth development involves promoting 

protective factors (Benson and Leffert, 2001; Damon, 2004; Lerner, 2005; Nixon, 1997) in order 

to achieve positive outcomes. Forty protective factors (Benson, Leffert, 2001) (Benson, 2011) 

are referred to as developmental assets and the assets are further defined and reduced to latent 

outcomes as the 5 C’s of Positive Youth development (Lerner, 2005) including Caring, 

Confidence, Character, Connection, and Competence (Eccles, 2002).  There are sub – domains of 

Competence: physical, cognitive, and psychological (Balyi, 2003; Lerner, 2005) which are the 

focus of my study since competence could play a role in supporting academic achievement 

(Scales, 2006). This study investigates an alternative approach to the traditional pedagogical 

philosophy that academic excellence is mainly a result of good teaching. It seeks to determine if 

a pathway to academic achievement may reside within a positive youth development strategy.  
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 Asset Based Approach to Positive Youth Development 

While the terms “Positive Youth Development” and “resilience” have different 

definitions, they overlap or diverge depending on the academic discipline and author. Nixon 

(1997) provides us with a child welfare perspective for defining Positive Youth Development: 

Youth development can be defined as the process in which all youths engage over time in 

order to meet their needs and build their competencies. A positive youth development philosophy 

and approach reflect our desire for positive outcomes in the developmental process and out 

purposeful efforts to design environments and services that will contribute to the achievement of 

desired outcomes (p.571).Nixon (1997) also believes the underpinning philosophy of Positive 

Youth Development is to support young people regardless of their position in our society and all 

children require the same supports and services to help them develop into caring and competent 

citizens (p.572).   

Damon (2004), looking at Positive Youth Development through a sociology lens, offers a 

reflexive response to the predominating view that focuses on youths’ deficits rather than their 

potential. The asset based Positive Youth Development approach to child development has 

changed research in several areas (e.g., resilience, community-relatedness, morals). The author 

identifies that moral identity closely aligns with civic identity (Damon, 2004). Through the 

sociological lens I conclude that school-age children will express their moral identity in school 

because that is the community in which  they are citizens. 

The asset approach to youth development came from positive psychology, specifically 

from ecological-systems theory, and was promoted by the Search Institute under Benson’s 

leadership.  The developmental-asset theory became the framework for behavioral issue deficit 

reduction (Vimont, 2012) by fostering protective factors and reducing risk factors. Resnick 
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(2000) writes that the concept of protective factors has grown out of resiliency based research. 

He posits there were events, circumstances, and experiences that serve as preventive measures 

protecting adolescents from harm despite their race, community, ethnicity and socio-economic 

status. In Resnick’s (2000) article he notes the major appeal of the protective factor perspective 

was that it approached resiliency by accentuating strengths and potential and its ability to 

galvanize communities. He ultimately calls for more interdisciplinary and rigorous research to 

examine the extent that protective factors can offset the toxic impact of risk factors.  

Lerner (2005) conducted a landmark longitudinal study on Positive Youth Development 

in a 4-H program. The study included 5th grade students (n=1,700) and their parents (n=1,117). 

He looked at the Five Cs of Positive Youth Development (i.e., competence, confidence, 

character, connection, caring) and added a latent construct of the convergence of the five C's as a 

6th C, contribution (Committee on Community Level Programs for Youth, 2002; Lerner, 2005) 

discovered youth who had developed the five Cs made positive contributions to their community, 

school, and or home. Conversely, students in youth development programs that fostered civic 

engagement developed the five C's. Since contribution is a created construct by the researcher, 

one should be cautious about accepting it as the synthetization of the original five Cs. I note 

caution because Lerner indicated that up to 40% of the data were missing from the later part of 

the study. The results may prove to be confounding since the researcher observed reflexivity 

between civic engagement and the five Cs. 

Long Term Athletic Development 

Balyi (2003) discusses Long Term Athletic Development as a youth development 

strategy for sport and for training athletes across the lifespan. He classifies sports as either early 

(four stage model) or late specialization (six stage model) types, advocating de-emphasizing 
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competition in early phases to avoid shortcomings in athletic ability, capacity, skill level, or 

competitive advantage.. The article highlights the concept of Peak Height Velocity (PHV) as a 

physiological developmental phase of the maturation process of adolescents (Balyi, 2003). PHV 

is a critical training window for developing capacities such as cardiovascular endurance and can 

be used as an alternative to chronological age for separating children from adolescents for 

competitions.  Balyi describes how a sports program can use strategies that are sensitive to the 

developmental needs prior, during, and after PHV of children and youth as well as grooming 

them as athletes for specific sports. Long Term Athletic Development provides us with insight 

on the developmental windows of opportunity to achieve certain competencies using athletics 

(physical competence) as the modality of achievement. 

Long Term Athletic Development theory (Balyi, 2003) identifies two sport types: early 

specialization (ability to compete immediately in a sport) and late specialization (if there are skill 

sets that need to be acquired as a prerequisite to competition). The theory addresses involvement 

in sport at all developmental stages on a continuum from capacity and skill development to 

competition to leisure. It also provides considerations for gender differences noting boys and 

girls develop differently.  

Long Term Athletic Development can be used to create socio-ecological assets and 

capitalize on the window of opportunity that is created in order to achieve Positive Youth 

Development outcomes including academic achievement. Long Term Athletic Development late 

specialization model can be used as a framework for a developmental systems model (Lerner, 

2005) where the sport program is the structure for the ecological environment providing for the 

Positive Youth Development framework similar to that which Lerner identifies as the dynamic 

integrative developmental context.  Lerner and Kauffman define components of developmental 
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contextualism as an ecology that includes variables from inner-biological, individual-

psychological, outer physical, and sociocultural levels, that all change interdependently. 

Sports Based Youth Development 

Sports Based Youth Development (SBYD) is an emerging field that seeks to support 

positive youth development outcomes through playing sports (Up2Us, 2013). SBYD strategies 

can be supported by using a Long Term Athletic Development approach to sports. SBYD uses 

sports to keep children and youth engaged in positive development process. This study focuses 

on a traditional martial arts program that utilizes SBYD strategy and Long Term Athletic 

Development program design that may relate to Positive Youth Development outcomes for 

children. Long Term Athletic Development categorizes martial arts as a late specialization sport 

compared to an early specialized sport such as running because one must develop specialized 

athletic capacities and learn skills to participate in competitions. For an early specialization 

example, if you can run then you can race immediately. This is not the case for martial art 

competition. 

As traditionally practiced, martial arts has been differentiated from sport. The 

sportification of martial arts (Kim, 2003) is a modern western departure from the traditional 

eastern approach. The application of the Sports Based Youth Development strategy to martial 

arts provides us with a potential theory to as why the participants in the Zhang Sah program may 

demonstrate Positive Youth Development outcomes such as competence:  The Zhang Sah 

program provides a developmental context for promoting positive youth development 

competence outcomes. In Zhang Sah such results are achieved by children who are engaged 

through a long term athletic development approach within the framework of an out of school 

time martial arts program.  
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The physical and mental capacities and skills developed through sport  or martial arts  

may be used for combat as well as other sports and extend to other challenges such as socio-

emotional learning and academic achievement. UP2Us’promoted SBYD theory suggests young 

athletes are positively affected by the promotion of “High Impact Attributes” (e.g., self-

awareness, positive identity, situational awareness, plan B thinking, future focus, discipline, self-

confidence, pro-social connections)and that these attributes are outcomes that support the 

development of protective factors and Positive Youth Development outcomes. I consider the 

Up2Us strategy to be in alignment with other examples of a mindful (Dweck, 2006; Fullan, 

2006; Kano, 2005) approach applied to youth sports and coaching (Thompson, 2010).  

Mindfulness is an approach to intentionally utilize an opportunity to achieve a stated goal such as 

building resilience, teaching morals, or higher learning. The Positive Coaching Alliance 

promotes converting the sports team into a development zone (Thompson, 2014) in order to 

develop better athletes as better people. The youth sports team becomes an adult guided 

intentional process that demonstrates respect for culture and justice which are included elements 

of promoting positive youth culture (Laursen, 2009) as a development zone. 

Academic Achievement 

As children grow into adolescence, disparities in sex, ethnicity and socio-economic status 

can increase which may alienate them from their school community. Coleman’s report, The 

Adolescent Society, (2006) examines teenage culture and posits that adolescents do not like 

school. Students who excel academically are often ostracized for raising the curve on a test. He 

calls for the adoption of strategies similar to those used in athletics to inspire academic 

competition and excellence (Coleman, 2006). The current status of youth in Philadelphia is 

untenable and poses a challenge for the future of our society. There is current research on the 
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adolescent brain that provides insight on how to foster Positive Youth Development and avoid 

negative outcomes. Academic achievement can be affected by nurturing given that parents and 

teachers can impact a youth’s successful transition to adulthood. For example, math skill 

competence can be predicted by parent ratings of a child’s ability. There also are exceptions such 

as a study conducted in Boston by the Center for labor markets. This study reported that black 

females were five percentage points more likely to go to college or pursue secondary education 

than white males  (Whitmere & McGee, 2010).  Other environmental factors affecting academic 

achievement are teachers’ attitudes towards students (Herbert & Stipek, 2005).  The effects of 

teachers and parents can potentially enhance the naturally occurring dynamics of growing up.  

The Philadelphia School District’s 2009 Data Overview reports that 57% of the class of 

2008 graduated high school on time.  In addition, 42% of female and 43% of male students are 

chronically absent from school  (Accountability Office; Philadelphia School District, 2009). 

Philadelphia’s district website reads: 

 Our Vision: We believe all children can reach their learning potential and that the 

achievement gap can be eliminated. The School Reform Commission is responsible for 

that improvement and is obligated to support the District's mission. The Commission 

commits itself to raising student achievement through District-wide reforms and 

restructuring measures. We have done much but we have a long way to go.  (School 

District of Philadelphia, 2015) 

The size and demographic composition of the population that the School District of 

Philadelphia district serves is 142,226 students with 96,600 qualifying to receive free lunch. 

Therefore, 68% of the student body qualifies as financially disadvantaged or low socioeconomic 

status. The racial or ethnic composition during the 2015 -2016 school year: 67% black, 25% 

Latino, 14% Caucasian, 8% Asian, and 6% that identify as multiracial.   

In a more current 2013–2014 report on PSSA performance, the reading proficiency rates 

reported by the city indicate that on average Asian and white students outperform black and 
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Hispanic students. The report indicates 67% of Asian and 62% of Caucasian students read at 

proficient or advanced levels while only 36% black and 35% Hispanic read at proficient or 

advanced levels. The report indicates that 39% of the student population identified as 

economically disadvantaged reads at proficient or advanced levels. In math, 79% Asian, 66% 

Caucasian, 37% Black and 41% Hispanic scored proficient or better at math. In science, 62% 

Asian, 59% white 29% black and 31% Hispanic students scored proficient or advanced. In 

writing, 66% Asian, 55% Caucasian, 35% of black and 36% of Hispanic students scored 

proficient  (School District of Philadelphia, 2014).  

In conclusion, relevant literature was shared with the goal in mind of helping the reader 

understand the theoretical perspective that was applied to this study.  Literature that reports 

findings supporting the relationships among the variables that were investigated was included. 

Also literature that explains the participants’ Out-of-School time program, experience, and 

context were included.  I believe that the reader would benefit by understanding the 

programmatic framework and Sport Based Youth Development branch of Positive Youth 

Development which build on Asset Based positive psychology. Furthermore the Long Term 

Athletic Development strategy creates accommodates a space for the participants’ experience 

while at Zhang Sah.     
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CHAPTER 3 

METHODS 

The research question addressed in this study is: Do relationships exist between the  

Zhang Sah after school program participants’ results for physical competency as measured by 

Fitnessgram™ and socio-emotional competency as measured by SAYO™ and cognitive 

competency as measured by grades and literacy levels? 

The participants for this study were school-age children between the ages of five and 

fourteen who attended two Zhang Sah after-school programs located in Philadelphia, 

Pennsylvania. Zhang Sah operates an after school program that is novel in nature, in that it uses 

martial arts as its sports based strategy and as its prevention model. The subject group has been 

consistently evaluated in the past for their fitness and youth development results. Specifically the 

program evaluates fitness levels and Positive Youth Development measures among the students 

in attendance using a pre-/post student outcome assessment.  

  The first data source for the study was pre-and post-test results from Fitnessgram™ 

which measures fitness levels and offers the following analyses: norm referenced evaluation, 

improved performance, and criterion referenced evaluation. The norm referenced data were 

developed nationally for boys and girls of all ages by developing percentile tables for 

performance. The Cooper Institute (2011), authors of Fitnessgram™, indicates that interpreting 

scores in performance, on their own, from one test to another may be challenging due to validity 

and reliability issues. The criterion-referenced standards are referenced against health outcomes 

(e.g., avoidance of heart disease, maintaining low body fat, absence of back pain)  (Cooper 

Institute, 2011). The Zhang Sah program has been conducting year-end Fitnessgram™ 
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assessments for eight years. The participants have reported achieving healthy fitness zones in 

several key areas of fitness evaluation: body fat, core strength, and flexibility.  

SAYO, a youth survey designed by the National Institute of Out Of School Time 

(NIOST), measures social and emotional learning by assessing student attitudes and 

competencies related to achieving positive outcomes. SAYO is a measurement tool that is 

validated and reliable to measure selected Socio-emotional Learning competencies reported by 

staff, teachers and youth. The tool is often used to provide meaningful data in the assessment of 

program practices and develop quality improvement plans. There are three iterations of SAYO. 

The SAYO-S is designed for collecting data regarding young school-age, kindergarten through 

3
rd

 grade, children who are considered not quite capable of answering a self-directed survey; 

therefore program staff provides information for pre and post assessment through student 

observation. The SAYO-Y, designed for children in 4
th

 through 12
th

 grade, surveys youth 

directly. The SAYO-T is completed by the student’s school teacher, obtaining data regarding the 

teacher’s perception of the student’s academic performance. Since the setting for this study is out 

of school the SASYO-T was not used. The SAYO-S offers a broad range of measures looking at 

long-term positive development in academic and life success that can be observed and reported 

by the out of school time staff. The following are the constructs contained in the approved 

customized version of the SAYO-S tool used for a pre-/post assessment: 

 Engagement 

 Relations with peers 

 Relations with Adults 

 Behavior in the program 

 Problem-solving skills 
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 Initiative 

 Communication skills 

 Homework 

The SAYO-Y also collects data on youth attitudes and beliefs regarding key factors 

linked to their long-term academic success. The SAYO-Y scales are grouped into the following 

major sections: 

 Youth information and demographics 

 Program experience 

 Sense of competence 

 Future planning and expectations 

The SAYO tools are customizable as long as the question sets remain intact. The total 

survey content questions must be less than 50 in order for the instruments to remain reliable and 

valid. The survey did not collect student’s names in an effort to protect their identity. A code 

number was created (appendix A) for each student making a student ID code for each survey 

respondent. 

Report cards are provided periodically by the school district of Philadelphia and issued 

by each student’s school. Elementary school-age children are provided with literacy learning 

level gradient scores to indicate if the students are developing literacy skills appropriate to their 

grade level. Participants were asked to provide a copy of their most recent report card.  

Population 

The population is a school-age group who primarily attend Philadelphia public schools 

from kindergarten through 8
th

 grade. Participants attend either of the two Zhang Sah after-school 

locations in the city of Philadelphia, both offering the same program. .    
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Quality Assurance 

All participating students were asked to sign releases for the preliminary data collection 

for the evaluations. All personal information was protected in accordance with HIPPA and 

FERPA.  

 Recruitment  

Participants for this study were voluntarily enrolled in the program. The program requires 

compulsory martial art training and assessment. The participants are made aware of this upon 

enrollment and their parents provide written authorization upon enrollment as well. The sample 

used for the research included the entire group that completed the school year 2015 -2016 

program  

 Inclusion and Exclusion Criteria 

The participants included in this study voluntarily participated in the Zhang Sah program. 

The participants’ parent or guardian was required to execute a release granting informed consent. 

The students also provided consent in order to participate.   

Limitations 

There are several limitations to the study. The study does not qualify as an experimental 

design because there is no control group. The group under observation is the entire population of 

students enrolled and attending at the end of the school year; therefore, it was not possible to 

control for late entry into the program, students’ withdrawing early, or absenteeism during data 

collection periods. . The group was heavily comprised of low income students.  The students 

who are enrolled self-select into the program based on interest. This variable of motivation to act 

on the interest to enroll may be a limiting factor. Some students that enroll may either enroll late 

or withdraw early. The lack of sufficient duration of enrollment in the program may reduce the 
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effects that students demonstrate. On the other hand, some students have been enrolled for 

multiple years and they may demonstrate superior results to those enrolled for one program  

session. The length of enrollment and the timeline for this study is one school year roughly equal 

to nine months. The study does not account for what occurs during the school day, evenings, 

weekends, or summer nor does the study account for frequency of attendance. Students may 

attend from one to five days per week. The variable of attendance frequency could also co-exist 

with the study results if the students do not receive adequate dosage of the program. To control 

for this attendance data were collected to evaluate the co-variance of attendance frequency. 

Zhang Sah does offer a full summer program and some of the students do attend both the school 

year session and the summer session. Students who attend both sessions may demonstrate 

superior results due to the consistency of program participation. Lastly, there is potential 

personal bias based on my involvement in the study. However, I have attempted to mitigate the 

power of my presence in the study by using data that were collected by others. Each data source 

has its own limitations also.  

Limitations of Fitnessgram™: 

There are several health related fitness tests that were not conducted. I did not assess 

aerobic capacity or upper body strength and endurance. The main reason for not conducting the 

aerobic capacity test is because the majority of the participants are enrolled in K-8th grade and 

have not reached Peak High Velocity (PHV).  The major reason for not conducting upper body 

strength and endurance tests such as the modified pull up, pull up, or flexed arm hang tests is 

because the facilities do not have pull up bar equipment. Personal fitness self-testing is the 

primary designed use of Fitnessgram™. Standards of performance are not deemed reliable until 

students are attending 4
th

 grade.  
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Limitations of SAYO 

 The resilience indicator derived from the resilience portion of the SAYO surveys is 

derived from two valid and reliable measurement tools. However, the derivative questionnaire 

has not been tested for its validity or reliability.  

Limitations of Academic data 

Student grades are issued by the classroom teacher and the basis for deriving academic 

performance varies from teacher to teacher. There also a degree of subjectivity associated with 

class grades. I originally attempted to use PSSA scores but the number of participants required to 

take the PSSA during this timeframe was too low for a sufficient sample size. I decided to use 

classroom grades that align with PSSA content areas (i.e., math, reading, science).  Other 

academic measures such as GPA are related but not as strongly correlated as the PSSA and the 

SAT. Furthermore mathematics achievement is more highly related than other subjects  

(Thacker, Dickinson, & Kogen, Relationships Among the Pennsylvania System of School 

Assessment (PSSA) Scores, SAT Scores, and Self-Reported High School Grades for the Classes 

of 2002 and 2003, 2004). This is important because the study chose to use grades reading, math, 

and science in place of PSSA scores to determine academic achievement. The Human Resources 

Research Organization (HumRRO) conducted a series of studies on the PSSA  (Thacker, 

Dickinson, & Koger, Relationships Among the Pennsylvania System of School Assessment 

(PSSA) and Other Commonly Administered Assessments, 2004) using seven large school 

districts’ data for comparison in order to compute convergent validity.  Same subject correlations 

were highest for mathematics, but all subjects were reported to correlate highly.  
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Delimitations 

 There is a covariate that was included (i.e., time attended) because it might co-exist with 

the results. I chose to use Fitnessgram™, SAYO, PSSA and reading level results for my 

analyses. The Fitnessgram™ assessment is completed by an attending instructor who has been 

trained in implementing the test. I do not personally conduct Fitnessgram™ assessments. When 

Zhang Sah conducts the year-end test I do not personally participate. The raw data are entered 

into Fitnessgram™ by an intern. I have access to the Healthy Fitness Zone report after 

Fitnessgram™ processes the data and issues a report.   

 SAYO-Y is designed to assess socio-emotional learning and the related data collection is 

completed by the student directly online via Survey Monkey software. SAYO-S is designed to 

achieve the same assessment as SAYO-Y but the survey is completed by the student’s after-

school teacher. The teachers report directly to their location site director and not directly to me. 

The teachers were trained by NIOST on how to conduct SAYO-S. The data collected are also 

inputted into Survey Monkey and I receive the subsequent reports.  
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CHAPTER 4 

RESULTS 

Represented below are observations conveniently drawn from a small sample.   The 

results should be viewed with caution. I have not performed confirmatory analyses on the 

Fitnessgram™ or SAYO™ instruments. I have attached each instrument’s manual in the 

appendices for further review and inspection.  The sample may be non-representative of the 

public school population referenced because the participants self-select into the program. The 

results are observations of a participant group from a discrete point in time. There is an increased 

risk of a Type I error since the analyses computed twenty-five correlations from a small sample 

(N=87). In an effort to understand the risk of making a family-wise Type I error Cronbach’s 

alpha (α) was calculated and is listed in Table 4.0 indicating internal validity levels of the SAYO 

survey.  

Table 4.0 Cronbach’s Alpha____________________________________________________  

                       SAYO Survey Scale                                                           α  

  
Supportive Adult .808 
Leadership and Responsibility .922 
Sense of Competence as a Learner .776 
Sense of Competence as a  Reader .826 
Sens of Competence Socially .698 
Retrospective Academic Skills .889 
Retrospective Social/Personal Skills .811 
Sense of Resilience .902 
Engagement .903 
Relations with Peers .957 
Relations with Adults .907 
Behavior in Program .962 
Problem Solving Skills .955 
Initiative .964 
Communication Skills .949 
Homework .957 
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Demographic Data on the Participants 

This study included 87 participants who attended the same Zhang Sah after school 

program at the facility located either in the Queen Village neighborhood (n = 54) or the West Mt. 

Airy neighborhood (n =33) of Philadelphia Pa. Descriptive data on the subjects are presented in 

Tables 4.1 to 4. 5. 

Table 4.1: Age of Subjects 

Age in Years Number Percent of Sample 

3 1 1.1 

4 5 5.7 

5 10 11.5 

6 11 12.6 

7 9 10.3 

8 17 19.5 

9 11 12.6 

10 3 3.4 

11 6 6.9 

12 6 6.9 

13 8 9.2 

MEAN 8.15  

 

Table 4.2: Grade in School 

Grade in School Number Percent of Sample 

1 21 24.1 

2 13 14.9 

3 14 16.1 

4 12 13.8 

5 5 5.7 

6 8 9.2 

7 4 4.6 

8 6 6.9 

9 4 4.6 

 

Table 4.3: Gender 

Gender Number Percent of Sample 

Male 54 62.1 

Female 33 37.9 

 

Table 4.4: SES Level 

SES Level Number Percent of Sample 

Middle 33 37.9 

Lower 52 59.8 
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Table 4.4 Continued 

Missing 2 2.3 

 

Table 4.5: Ethnicity 

Ethnic Group Number Percent of Sample 

African 

American/Hispanic 
50 57.5 

Asian 11 12.6 

Caucasian 17 19.5 

Other 8 9.2 

 

As shown in the above tables the participants were typically 5 – 9 years old, males, 

African American or Hispanic, and from a lower socio-emotional background.  In addition, 11 of 

the students were identified as special education by having individual education plans.  

Data on the students’ length of enrollment in months, hours of attendance and martial arts 

proficiency are presented in Tables 4.6, 4.7 and 4.8. 

Table 4.6: Length of Enrollment 

Months of 

Enrollment 
Number Percent of Sample 

Less than 5 13 14.9 

6 – 10 15 17.2 

11 – 15 17 19.5 

16 – 20 3 3.4 

21 – 25 13 14.9 

26 – 30 5 5.7 

31 – 35 8 9.2 

36+ 12 13.8 

Missing  1 1.1 

Range 1 – 84  

MEAN 22.29  

 

Table 4.7: Hours of Attendance 

Hours Number Percent of Sample 

Less than 150 2 2.2 

151 – 200 5 5.7 

201 – 250 5 5.7 

251 – 300 7 8.0 

301 – 350 3 3.4 

351 – 400 10 11.5 

401 – 450 8 9.2 
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Table 4.7 Continued 

451 – 500 8 9.2 

501 – 550 10 11.5 

Missing 29 33.3 

Range 37 – 538  

Mean 364.47  

 

Table 4.8: Martial Art Belt Level 

Belt Level Number Percent of Sample 

Less than 10 5 5.7 

11 – 20 29 33.3 

21 -  30 3 3.4 

31 – 40 16 18.4 

41 – 50 0 0.0 

51   - 60 9 10.3 

61 – 70 5 5.7 

71 – 80 0 0.0 

81 – 90 0 0.0 

91 – 100 2 2.3 

101 + 16 18.4 

Missing  1 1.1 

Range 3 – 226  

Mean 58.12  

 

As shown in Table 4.8, the average level of martial art proficiency is a yellow belt with a 

red tip (58.12) with an ordinal range from three (white belt with two stars) through 226 (Jr. Black 

belt).  

The participants were assessed for healthy fitness levels in May, 2016. Within this group 

59 completed the socio-emotional learning survey and 53 also provided their most recent report 

card from the school year 2015-2016.  

Fitness Competency 

The first data source analyzed was the annual Fitnessgram™ assessment using the May, 

2016 school year post-test results. This instrument measured fitness levels and offered normed 

and criterion referenced evaluative data for the boys and girls attending Zhang Sah. The Cooper 

Institute, author of Fitnessgram™, indicates that interpreting scores in performance, on their 
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own, from one test to another may be challenging due to validity and reliability issues. The 

criterion-referenced standards are referenced against health outcomes. Examples of health 

outcome standards are the avoidance of heart disease, maintaining low body fat, and the absence 

of back pain (Cooper Institute, 2011). The Cooper Institute has developed standards for Health 

Fitness Zones to be used as criterion-referenced standards for assessing fitness performance. 

This study performed four types of tests using the Fitnessgram instrument: core strength, 

flexibility, adiposity and body mass.  An ordinal scale was used to express whether or not the test 

scores were within, above or below Healthy Fitness Zone (HFZ) range. In Core Strength, 

Flexibility and Adiposity, the following scoring rubric was used: under HFZ = 1, within HFZ = 

2, and above HFZ= 3.  Two core strength tests, curl-up test for frontal core strength and the trunk 

lift test for back core strength were conducted using the HFZ scores within the ordinal scale to 

represent scoring.  The data for this measure are presented in Table 4.9 and 4.10 

Table 4.9: Core Level I: Curl-Up 

HFZ Level Number Percent of Sample 

Under  HFZ 1 49 56.3 

Within HFZ 2 25 28.7 

Above HFZ 3 9 10.3 

Missing  4 4.6 

Mean 1.52  

 

Table 4.10: Core Level II:  Trunk Lift 

HFZ Level Number Percent of Sample 

Under  HFZ 1 3 3.4 

Within HFZ 2 78 89.7 

Above HFZ 3 1 1.1 

Missing  5 5.7 

Mean 1.98  

 

There was one back-saver sit and reach flexibility test conducted for both left and right 

sides. These data are reported in Table 4.11 and 4.12. 
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Table 4.11: Back-Saver Sit and Reach Flexibility: Left Side 

HFZ Level Number Percent of Sample 

Under  HFZ 1 0 0.0 

Within HFZ 2 4 4.6 

Above HFZ 3 78 89.7 

Missing  5 5.7 

Mean 2.95  

 

Table 4.12: Back-Saver Sit and Reach Flexibility: Right Side 

HFZ Level Number Percent of Sample 

Under  HFZ 1 0 0.0 

Within HFZ 2 5 5.7 

Above HFZ 3 77 88.5 

Missing  5 5.7 

Mean 2.94  

 

There were two adiposity tests performed; triceps skin fold test and calve skin fold test. 

These data are presented in Table 4.13 and 4.14. 

Table 4.13: Adiposity Test:  Triceps Skin Fold 

HFZ Level Number Percent of Sample 

Under  HFZ 1 38 43.7 

Within HFZ 2 43 49.4 

Above HFZ 3 0 0.0 

Missing  6 6.9 

Mean 1.53  

 

Table 4.14: Adiposity Test: Calve Skin Fold Test 

HFZ Level Number Percent of Sample 

Under  HFZ 1 30 34.5 

Within HFZ 2 48 55.2 

Above HFZ 3 3 3.4 

Missing  6 6.9 

Mean 1.67  

 

There was one Body Mass Index (BMI) calculation conducted. The average student 

height was 52.23inches and the average student weight was 65.58 lbs. The data for the Body 

Mass Index are presented in Table 4.15. 
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Table 4.15: Body Mass Index 

HFZ Level Number Percent of Sample 

Under  HFZ 1 25 28.7 

Within HFZ 2 41 47.1 

Above HFZ 3 13 14.9 

Missing  8 9.2 

Mean 2.95 1.85 

 

Correlations Between Socio-Emotional Learning and Fitness 

Pearson correlations were computed to assess the relationship between fitness and socio-

emotional learning. Two versions of the SAYO instrument were used to collect data regarding 

socio-emotional learning competencies of the participants. The SAYO-Y tool was used to collect 

responses from participants in grade four and up (n = 25). The SAYO-S tool was used to collect 

responses from participants, via their after school teacher, on behalf of participants in grade three 

and under ( n= 34). The survey tool used a four point scale (No= 1, Mostly No =2, Mostly Yes = 

3, Yes = 4) to record answers to eight content sections containing several questions within each 

section.  Descriptive data on the two SAYO scales are presented in Appendix A and Appendix B.  

The correlations between these constructs and the fitness variables for the SAYO-Y are 

presented in Table 4.16. 

Table 4.16: Correlations Between SAYO-Y Scales and Fitness Measures 

 Core Flex Adiposity BMI 

Leadership Pearson Correlation .530
**
 .150 -.258 .171 

Sig. (2-tailed) .006 .473 .213 .413 

N 25 25 25 25 

Learning Pearson Correlation .331 -.100 -.117 .140 

Sig. (2-tailed) .106 .636 .577 .505 

N 25 25 25 25 

Attitude 

Read 

Pearson Correlation .045 .128 -.342 -.260 

Sig. (2-tailed) .832 .542 .094 .210 

N 25 25 25 25 
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Table 4.16 Continued 

Attitude 

Social 

Pearson Correlation .090 .296 -.228 .062 

Sig. (2-tailed) .669 .150 .272 .768 

N 25 25 25 25 

Academic 

Performance 

Pearson Correlation .032 -.082 -.055 .126 

Sig. (2-tailed) .879 .697 .793 .550 

N 25 25 25 25 

Emotion Pearson Correlation -.027 .177 .137 .149 

Sig. (2-tailed) .897 .397 .515 .478 

N 25 25 25 25 

Resilience Pearson Correlation .105 .107 -.002 .008 

Sig. (2-tailed) .618 .611 .992 .968 

N 25 25 25 25 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

The correlations between the fitness measures and the SAYO-S are presented in Table 4.17. 

Table 4.17: Correlations Between SAYO-S Scales and Fitness Measures 

 Core Flex Adiposity BMI 

Engagement Pearson Correlation -.175 -.202 -.190 .330 

Sig. (2-tailed) .356 .285 .314 .075 

N 30 30 30 30 

Relationships 

Peers 

Pearson Correlation -.176 -.185 -.095 .187 

Sig. (2-tailed) .353 .328 .619 .323 

N 30 30 30 30 

Relationships 

Adults 

Pearson Correlation -.170 -.172 .000 .346 

Sig. (2-tailed) .368 .364 1.000 .061 

N 30 30 30 30 

Program Behavior Pearson Correlation -.177 -.193 -.087 .255 

Sig. (2-tailed) .349 .308 .647 .174 

N 30 30 30 30 

Problem Solving 

Skills 

Pearson Correlation -.155 -.209 -.215 .363
*
 

Sig. (2-tailed) .412 .269 .254 .049 

N 30 30 30 30 

Initiative Pearson Correlation -.065 -.210 -.116 .467
**
 

Sig. (2-tailed) .734 .266 .540 .009 

N 30 30 30 30 



34 

 

Table 4.17 Continued 

Communication Pearson Correlation -.043 -.216 -.177 .374
*
 

Sig. (2-tailed) .820 .251 .349 .042 

N 30 30 30 30 

Homework Pearson Correlation -.078 -.194 -.139 .516
**
 

Sig. (2-tailed) .680 .303 .464 .004 

N 30 30 30 30 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

It is evident from Tables 4.16 and 4.17 that few of the correlations are statistically 

significant. By far the largest numbers of significant correlations are with the BMI. Students with 

a higher BMI have higher levels of Problem Solving Skills, Initiative, Communication and 

Homework. The one additional significant correlation is between Core Strength and Leadership.   

Correlations with Grades 

 The participants’ report cards were entered as an ordinal scale ranging from 1 = “F” 

grade to 10 = “A+” grade for reading, math, and science subjects. Since Zhang Sah is a 

community based program and participants attend several different schools I created a grade 

conversion scale (Table 4.18). The ordinal scale attributes statistical value for letter, numeric, 

and performance indicator type grades as follows: 

Table 4.18: Grade Conversion Table 

Grade Conversion Scale 

Subjects: Reading,  

Math,  Science 

Letter 

Grade 

Numeric 

Grade 

Performance 

Indicator 

Statistical 

Value 

 A+ 100 O 10 

 
 

A 95  9 

 A- 95 VG 8 

 B+ 90  7 
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Table 4.18 Continued 

 B 85 G 6 

 B- 80 S 5 

 C+ 79  4 

 C 75 NI 3 

 C- 70  2 

 D/F -69 U 1 

  The sample sizes vary for these data for a variety of reasons. First, some special 

education students did not receive any grades in the three areas tested. Second, some 

participants’ schools did not offer science at the grade levels appropriate for the student or did 

not offer a grade for science during the marking period for the report card. Descriptive data on 

the grades are presented in Table 4.19. 

Table 4.19: Grades in Reading, Math and Science 

Grade Level Reading Math Science 

1 1 3 0 

2 2 1 0 

3 8 9 3 

4 0 1 0 

5 3 4 4 

6 16 14 15 

7 2 3 6 

8 1 4 1 

9 17 14 16 

10 0 0 0 

Mean 6.30 6.02 6.56 
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As shown in Table 4.19, the most common grade is equivalent to a “B”, with slightly 

lower grades in Math. Correlations between grades and the four fitness variables are presented in 

Table 4.20.  

Table 4.20: Correlations Between Fitness Measures and Grades 

 Core Flex Adiposity BMI 

Reading 

Grade 

Pearson Correlation -.209 .110 -.251 .074 

Sig. (2-tailed) .150 .451 .082 .620 

N 49 49 49 47 

Math Grade Pearson Correlation -.038 .186 -.321
*
 .080 

Sig. (2-tailed) .788 .187 .020 .582 

N 52 52 52 50 

Science 

Grade 

Pearson Correlation .076 .386
**
 -.338

*
 -.073 

Sig. (2-tailed) .606 .006 .018 .625 

N 49 49 49 47 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

As shown in Table 4.20, flexibility correlates positively with Science. On the other hand, 

adiposity correlates negatively with both math and science.  

 

Correlations between grades and the SAYO-Y scales are presented in Table 4.21. Correlations 

with the SAYO-S scales are presented in Table 4.22. 

Table 4.21: Correlations Between Grades and SAYO-Y Scales 

 

Reading 

Grade 

Math 

Grade 

Science 

Grade 

Leadership Pearson Correlation .226 .275 .450 

Sig. (2-tailed) .368 .269 .061 

N 18 18 18 

Attitude  

Learning 

Pearson Correlation .207 .108 .158 

Sig. (2-tailed) .410 .670 .530 

N 18 18 18 

Attitude  

Reading 

Pearson Correlation .142 .213 .443 

Sig. (2-tailed) .574 .396 .066  

N 18 18 18 
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Table 4.21 Continued   

Attitude 

Social 

Pearson Correlation -.052 .112 .253 

Sig. (2-tailed) .838 .657 .312 

N 18 18 18 

Academic 

Performance 

Pearson Correlation .347 -.031 .148 

Sig. (2-tailed) .158 .904 .557 

N 18 18 18 

Emotion Pearson Correlation .048 -.047 .219 

Sig. (2-tailed) .851 .854 .382 

N 18 18 18 

Resilience Pearson Correlation .355 .308 .558
*
 

Sig. (2-tailed) .149 .213 .016 

N 18 18 18 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Table 4.22: Correlations Between Grades and SAYO-S Scales 

 

Reading 

Grade 

Math 

Grade 

Science 

Grade 

Engagement Pearson Correlation .612
**
 .655

**
 .340 

Sig. (2-tailed) .004 .001 .131 

N 20 23 21 

Relationships 

Peers 

Pearson Correlation .520
*
 .573

**
 .461

*
 

Sig. (2-tailed) .019 .004 .035 

N 20 23 21 

Relationships 

Adults 

Pearson Correlation .536
*
 .689

**
 .440

*
 

Sig. (2-tailed) .015 .000 .046 

N 20 23 21 

Program Behavior Pearson Correlation .550
*
 .594

**
 .472

*
 

Sig. (2-tailed) .012 .003 .031 

N 20 23 21 

Problem Solving 

Skills 

Pearson Correlation .556
*
 .698

**
 .553

**
 

Sig. (2-tailed) .011 .000 .009 

N 20 23 21 

Initiative Pearson Correlation .632
**
 .713

**
 .526

*
 

Sig. (2-tailed) .003 .000 .014 

N 20 23 21 
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Table 4.22 Continued   

Communication Pearson Correlation .551
*
 .663

**
 .471

*
 

Sig. (2-tailed) .012 .001 .031 

N 20 23 21 

Homework Pearson Correlation .655
**
 .730

**
 .549

**
 

Sig. (2-tailed) .002 .000 .010 

N 20 23 21 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

   

As shown in Tables 4.21 and 4.22, only one correlation is significant with the SAYO-Y 

scales, but almost all of the correlations are significant with the SAYO-S scales. In general, 

students who have higher scores on the SAYO-S scales are obtaining higher grades in the three 

areas tested.  

Some participants’ reports were narrative in nature, especially for kindergarten and 

special education participants. For this sub-group, the reading level was provided as a three-point 

scale: 1 = reading below grade level, 2 = reading on grade level, 3 = reading above grade level. 

As additional analyses to the data reported in Tables 4.20, 4.21 and 4.22, correlations were 

computed using this way of assessing reading. The correlations are presented in Table 4.23.  

 

Table 4.23 Fitness and Reading level 

Correlations 

 Level 

Core Pearson Correlation .065 

Sig. (2-tailed) .635 

N 56 

Flex Pearson Correlation .110 

Sig. (2-tailed) .421 

N 56 

Adiposity Pearson Correlation -.300
*
 

Sig. (2-tailed) .024 

N 56 
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Table 4.23 Continued 

BMI Pearson Correlation .038 

Sig. (2-tailed) .782 

N 54 

*. Correlation is significant at the 0.05 level (2-

tailed). 

 

Table 4.24: Correlations with Reading Level 

 Level 

Adiposity  Pearson 

Correlation 
-.300

*
 

Sig. (2-tailed) .024 

N 56 

Attitude read Pearson 

Correlation 
.439

*
 

Sig. (2-tailed) .041 

N 22 

Engagement Pearson 

Correlation 
.452

*
 

Sig. (2-tailed) .027 

N 24 

Relationships 

Peers 

Pearson 

Correlation 
.446

*
 

Sig. (2-tailed) .029 

N 24 

Relationships 

Adults 

Pearson 

Correlation 
.406

*
 

Sig. (2-tailed) .049 

N 24 

Program 

Behavior 

Pearson 

Correlation 
.460

*
 

Sig. (2-tailed) .024 

N 24 

Problem 

Solving Skills 

Pearson 

Correlation 
.420

*
 

Sig. (2-tailed) .041 

N 24 
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Table 4.24 Continued 

 

Initiative Pearson 

Correlation 
.441

*
 

Sig. (2-tailed) .031 

N 24 

Communication  Pearson 

Correlation 
.443

*
 

Sig. (2-tailed) .030 

N 24 

Homework Pearson 

Correlation 
.539

**
 

Sig. (2-tailed) .007 

N 24 

 

In general, the correlations presented in Table 4.24 are similar to the correlations reported 

previously.  

Additional Analyses 

 To extend and elaborate the results presented above, a series of additional analyses were 

conducted. Each of these is presented below. 

Gender 

All of the variables used in the research (belt level, attendance, grades, fitness variables 

and the SAYO Scales) were analyzed using separate samples t-tests comparing males and 

females. Only one of these was significant: Adiposity. The mean for males was 3.56 while the 

mean for females was 2.67 (t = 4.74, p = .000). 

 Ethnicity 

 All of the variables used in the research were analyzed using one-way ANOVAs 

comparing ethnic groups. Because the sample size for “Other” was less than 10, this group was 

eliminated. There were three significant differences: Reading, Math and Adiposity. In all three 
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cases, the means for African American students were significantly different from the other two 

ethnic groups. 

Reading Grades: 

 African American Mean  = 5.35 

 Asian Mean    = 8.71 

 Caucasian Mean  = 7.44 

 F = 8.87, p = .001 

Math Grades: 

 African American Mean = 5.34 

 Asian Mean   = 7.43 

 Caucasian Mean  = 7.11 

 F = 3.42, p = .042 

Adiposity: 

 African American Mean  = 3.46 

 Asian Mean   = 3.30 

 Caucasian Mean  = 2.56 

 F = 4.77, p = .003 

Socio-Economic Status 

The socioeconomic variables all correlated with socio-economic status (SES). The 

significant correlations are presented in Table 4.24. 

Table 4.25:  Correlations with SES 

 SES 

Adiposity Pearson Correlation .252
*
 

Sig. (2-tailed) .023 

N 81 
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Table 4.25 Continued 

Attitude Learning Pearson Correlation -.407
*
 

Sig. (2-tailed) .043 

N 25 

Attitude Reading Pearson Correlation -.457
*
 

Sig. (2-tailed) .022 

N 25 

Engagement Pearson Correlation -.451
**
 

Sig. (2-tailed) .010 

N 32 

Relationships 

Peers 

Pearson Correlation -.495
**
 

Sig. (2-tailed) .004 

N 32 

Relationships 

Adults 

Pearson Correlation -.463
**
 

Sig. (2-tailed) .008 

N 32 

Program Behavior Pearson Correlation -.482
**
 

Sig. (2-tailed) .005 

N 32 

Problem Solving 

Skills 

Pearson Correlation -.500
**
 

Sig. (2-tailed) .004 

N 32 

Initiative Pearson Correlation -.523
**
 

Sig. (2-tailed) .002 

N 32 

Communication Pearson Correlation -.477
**
 

Sig. (2-tailed) .006 

N 32 

Homework Pearson Correlation -.414
*
 

Sig. (2-tailed) .018 

N 32 

Reading Level Pearson Correlation -.253 

Sig. (2-tailed) .058 

N 57 

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
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As shown in Table 4.24, students with lower levels of SES have significantly lower scores on 

two of the sub-scales of the SAYO-Y, and all of the scales of the SAYO-S. In addition, they 

have higher adiposity scores.  

 After considering the potential for error, limitations of sample size, unknown correlation 

directionality and the potential for variables outside the study this study I find participant results 

with fitness, socio-emotional learning, and academic results that are promising. The study leads 

me to want to know more about the participants and the program.  



44 

 

CHAPTER 5 

DISCUSSION 

Philadelphia youth can find it a challenge to achieve positive youth development 

outcomes. The city is ranked as the number one impoverished large city in the U.S. and the First 

Congressional District as number one for food insecurity. 41% of the population is reported to be 

overweight and obese. Most of Philadelphia’s district schools offer physical education class only 

one time per week. This is clearly not enough of a dosage to adequately support the physical 

fitness of the children who attend these schools. The School District of Philadelphia reports that 

60% of the children in third grade read below grade level. As one way to help remediate this 

problem, Philadelphia’s Mayor announced Out of School Time as one of his top three priorities 

beginning in 2018. Despite this initiative, at present only a small percentage of children in the 

city of Philadelphia are able to attend an afterschool program. All of these issues are part of the 

context for the research presented in this dissertation. The Zhang Sah after school program is 

intended to help Philadelphia youth increase their physical fitness, thereby helping to reduce 

obesity. More importantly, by increasing physical fitness, the program is intended to increase the 

literacy rates and academic achievement among these youth.  The purpose of the research 

reported in this dissertation is to ascertain if, in fact, the participants of the Zhang Sah program 

report results that are associated with these indicators and determine if relationships exist 

between the indicators. 

This chapter is divided into three sections. The first section reviews the results in light of 

the major research questions and presents a discussion of these results. The second section 

discusses the limitations of this research and presents suggestions for future research. The final 

section presents recommendations for policy derived from the results.  
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Findings Relevant to the Major Research Question 

The major purpose of this study was to ascertain if there is a relationship between the  

results of physical competency as measured by Fitnessgram™ and socio-emotional competency 

as measured by SAYO™ and cognitive competency as measured by grades and literacy levels 

for students attending the Zhang Sah after school program. This study used a quantitative 

approach to test for significant correlations between fitness, socio-emotional learning, and 

academic achievement variables of participants in the Zhang Sah program. The descriptive data 

reveals a profile of a participant who is fit, plastic, and performs well academically. The typical 

student is African American, male, seven years old, in 3
rd

 grade, comes from a low socio-

economic status household, has a yellow belt in Tae Kwon Do, reads on grade level, and 

performs well in reading, math and science. Correlational data informed the six questions asked 

below with regards to fitness, socio-emotional learning and academic achievement.    

Research Question 1: Is there a relationship between fitness level and socio-emotional 

learning? 

Since there are two versions of the SAYO- one for younger children (the SAYO-S) and 

one for older children (the SAYO-Y) - this question was answered by analyzing the data 

separately for these two tests. For the SAYO-Y (Table 4.16), there were 28 correlations 

computed, with only one being significant. The one significant correlation was with the 

Leadership (Hall, Poston, & Harris, 2015) sub-scale of the SAYO; students with higher Core 

Strength values having higher scores on the scale. While this one significant correlation provides 

some support for the idea that fitness and socio-emotional development are related, the fact that 

almost all of the correlations are nonsignificant indicates that the relationship is largely non-

existent. The results are counter to  existing research connecting physical fitness among 



46 

 

adolescents to having lower levels of dyadic loneliness and fewer depressive symptoms but also 

higher levels of social, athletic, and perceived cognitive confidence (LaVigne, Hoza, Smith, 

Shouldberg, & Bukowski, 2016).  

There are reported significant socio-emotional learning results reported from the SAYO-

S survey and this is consistent with research finding physical fitness supporting mental well-

being (Folkins & Sime, 1981). As shown in Table 4.17, there were four significant correlations, 

all with Body Mass Index; students with higher Body Mass scores have higher scores on 

Problem Solving Skills, Initiative, Communication and Homework. This result is surprising and 

is counter to what I know about BMI. This result is important because BMI is a correlated 

calculation for body fat and related health issues (Morrison, 2015;Mustillo, 2003; Opel, 2015). In 

our case 28.7% of the children (N=25) scored below the healthy Fitness Zone for BMI. It may be 

the case that raising the BMI of underweight children may improve socio-emotional learning 

results. The research informs us that children and teens with higher body fat percentages are 

more prone to having health issues  (Center for Disease Control, 2017). Childhood obesity can 

harm the body in many ways and is a predictor to being obese as an adult. As an adult health 

issues such as heart disease, diabetes, and depression are common among overweight and obese 

populations.  

Question 2: Is there a Relationship Between Fitness Level and Grades? 

There were three significant correlations between fitness measures and grades: a positive 

correlation between flexibility and science grades and two negative correlations with Adiposity 

(Math and Science). The findings are consistent with other fitness and academic achievement 

studies (Chomitz, 2009; Castelli, 2007) I find the association between flexibility and science 

grades interesting and would like to do further research on this topic. While there may be many 
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explanations for this result I am curious to know if there is any connection to project based 

learning,  a central component of the Zhang Sah program. Zhang Sah structures its project based 

learning units by aligning the project content with academic standards for the specific age group. 

The process in developing the project includes having dialogue with the participants and  

developing open ended questions that require the students to engage in the project in order to 

understand how the answer is achieved. The overarching question aligns with an inquiry based 

approach to learning, similar to how scientific discoveries are made.  Future research can 

evaluate the unexpected significant correlation with flexibility.. 

The negative correlations between adiposity and math and science grades are also 

interesting. These results are in alignment with other research that investigates how obesity 

interferes with academic achievement  (Mustillo, et al., 2003);  (Opel, et al., 2015). The study 

used two measures to ascertain the level of adiposity (body fat) for each participant, BMI and 

body fat composition. The results further confirm that being overweight is negatively associated 

with achievement.  

Question 3: Is there a Relationship between Grades and Socio-emotional Learning? 

The correlations between grades and SAYO-Y scores are presented in Table 4.21. The 

table shows that there is only one significant correlation: between Science grades and Resilience. 

Consistent with the comment made above, the fact that there is only one significant correlation 

among the 21 correlations computed indicates no relationship for these students. The one 

significant correlation, however, might be indicative of something that can be used for future 

research. It appears to me that scientific inquiry or exploration requires resilience in order to 

ultimately gain understanding through trial and error.  One of the many questions that arise from 
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conducting this study is: Do children who are proficient in science become Zhang Sah 

participants or are martial artists just good scientists? 

As shown in Table 4.22, with one exception, all of the correlations for the SAYO-S are 

significant at the .05 level or beyond. Young, school age youth who have better grades have 

higher scores on all of the sub-scales of the SAYO-S with the sole exception of the relationship 

between Engagement and Science.  The results are as expected. I note that engagement, initiative 

and homework reported the strongest associations with grades. This portion of the study shows 

relationships between socio-emotional learning and academic achievement exist for younger 

school-age, consistent with those reported in the literature (Laursen, 2009; Scales, 2006; Welsh 

& etal., 2002). 

Question 4: Does a relationship exist between fitness and reading level? 

Table 4.23 presents the correlations between reading level and the fitness measures. As 

shown in the table, the only significant correlation is the negative correlation with adiposity. This 

result is consistent with the negative relationship between reading grades and adiposity presented 

earlier (Castilli, Hillman, Buck, & Erwin, 2007; Chomitz, 2009). Specifically, participants who 

are more adipose struggle to read on grade level.   

Question 5: Does a relationship exist between socio-emotional learning and reading level? 

Table 4.24 presents the correlations between reading level and the SAYO-S scales. As 

shown in the table, all of the correlations are significant. Consistent with previous results, and 

extant research (Scales, Benson, Roehlkepartian, SesmaA, & Van Dulman, 2006; Stavinsky, 

2015), the participants who have higher scores on the SAYO are reading at higher levels. The 

strongest correlation is with homework, a result that conforms to conventional wisdom. The 

results also indicate 68% of the participants read at or above grade level.   
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Question 6: Are the results the same for demographic subgroups? 

Additional analyses were conducted to assess relationships between gender, ethnicity and 

socio-economic status. These analyses demonstrated the following: 

 Boys had higher adipose scores as compared to girls.  

 African American students had significantly lower grades in reading and math.  

 African American students had significantly higher adipose scores. 

 Students with lower socio economic levels had higher scores on the adipose scale and 

lower scores on all of the SAYO sub-scales.  

The difference between boys and girls in adiposity is explained by the natural differences 

between the male and female bodies.  In general the male body carries 10 – 15% body fat while 

the female body carries 20 – 25%.  In this study the boys’ adiposity was reported higher than the 

girls’ which is a confounding result inconsistent with existing fitness research (American 

Council on Exercize, 2003; Cooper Institute, 2011; Human Kinetics Inc, 2011).  Even though the 

boys were reported to be more adipose, this only concerns 4% of the participants because the rest 

of the participants were at or under Healthy Fitness Zone. I question if the same differences exist 

for the participants who measured below Healthy Fitness Zone.  Of even more importance is the 

fact that boys and girls did not differ on any of the other variables assessed in the research.   

The differences between African American students and the other ethnic groups on 

reading, math and adiposity are not surprising. These results reinforce the academic achievement 

gaps that are known to exist between ethnic groups (Kumashiro, 2000; Reardon, 2014)  in 

general and African American students in particular. For the two academic measures, the rank 

order was Asians, Caucasians, and African Americans. For adiposity it was the reverse. 

However, it should also be pointed out there were no differences for science grades, for the 
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remaining fitness measures and for all of the sub-scales of the SAYO. Thus, there are some 

indications that ethnicity is not a differentiating factor for participants in certain areas.    

The results for socio-economic status are also not surprising though again they were 

disappointing. The results indicate that students with lower socio-economic status have higher 

adipose scores (Mallya, 2011), lower SAYO scores and lower reading levels. Two studies, 

(Reardon, 2013 and Morrison, Shin, Tarnapolski, & Taylor, 2015) found obesity is associated 

with low self-esteem, mental illness, depression, and a low health-related quality of life.  

Children who are made vulnerable from the mental health perspective due to obesity can exhibit 

maladaptive behaviors in school resulting from psychopathologies such as Oppositional Defiance 

Disorder or Conduct Disorder are less likely to succeed.  

The small sample size and fact that there are twice as many young school-age participants 

as there are older ones may be the cause of the disparity seen between the results for younger and 

older school-age participants. 

Limitations 

The participant data for healthy fitness levels were collected in May 2017 on 87 Zhang 

Sah participants.  Of these, 59 completed the socio-emotional learning survey; 53 also provided 

their most recent report card from the 2015-16 school year. Lack of response is attributed to 

attrition, absenteeism, and lack of parental consent, which can occur in almost all field-based 

research of school-aged children.  The reduced number of responses does not invalidate this 

study, but does leave the statistical analysis with little power as a result of the following four 

facts: First the SAYO is divided into two different scales. As a result, most of the correlations 

with the SAYO are computed on sample sizes of less than 30.  Second, there was no consistency 

in the way academic achievement was assessed among the students. Equivalencies had to be 
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created to make the statistical analyses for grades possible. Third, the study is correlational in 

nature and, as such, does not establish causality or directionality of any of the relationships.  

Finally, there are other variables that could potentially have influenced relationships that were 

not assessed in this study (e.g., parental involvement, special education, English language 

learners, or other after school activities in which the students might be participating). 

 Future Research 

Twelve percent of Zhang Sah students have individual education plans, indicating they 

have been identified as special education students by their school. Whether this   impacted 

reported results is unknown and could be a topic for consideration in future research. A 

qualitative study on participants’ experience at the Zhang Sah program could potentially assess 

on the impact of socio-economic status, gender and ethnical equity, among other variables not 

considered in this study. Findings relating to these factors could have a significant impact on 

programmatic dynamics and business practices. The SAYO survey retrospective on social skills 

and leaning results present questions about the potential causality of the variables investigated. 

Nutrition could be an important variable to evaluate given the BMI and socio-emotional learning 

relationship in this study and the current knowledge of nutrition’s impact on socio-emotional 

learning. Further study is necessary to understand how BMI results could positively be 

associated with academic achievement. Does the BMI to academic achievement relationship 

observed in this study exist with children who are underweight and the opposite for overweight 

and adipose? Future study might explore whether a relationship exists between t physical and 

psychological plasticity.. 
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Recommendations 

The recommendations emerging from this study are classified into four general areas: 

governmental related policies, education reform issues, opportunities for higher education, and 

continual quality improvement input for program renewal for the Zhang Sah after-school 

program.  

 

Recommendation1: City of Philadelphia should support non-instructional out of school 

time programs that are associated with children achieving positive fitness, socio-emotional 

learning and academic results. 

This study found academic achievement associated with non-instructional elements of 

fitness and socio-emotional learning.  This suggests a focus on academic achievement alone 

could have the potential to overlook ways in which non-instructional elements support academic 

achievement. The city should  invest resources in supporting children developing competencies 

in the areas of fitness, socio-emotional learning, and academic achievement.   

  

Recommendation 2: The opportunity exists for Temple University School of Education to 

create linkages across colleges to establish pathways for interdisciplinary research. 

 This interdisciplinary study was conducted through the College of Education, with 

support from the Sport, Tourism and Hospitality and Educational Psychology departments. 

Established linkages between these departments had to be forged to support this study. While the 

College of Education includes a focus on teacher preparation for subject based learning in 

schools, it does not formally promote a holistic, interdisciplinary approach to the study of  non-

academic considerations that have the potential to be  associated with academic achievement, 
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and thus are ripe for investigation. I suggest Temple’s College of Education consider conducting 

more research (e.g., case study) on the Zhang Sah program and other out of school time 

programs -- especially sport based youth development programs -- to determine if there are 

causal relationships or predictors of academic success outside of pedagogy. Temple University’s 

College of Education could create linkages to other departments such as Kinesiology, Sport 

Industry Research Center, Psychology and The Center for Obesity Research,  or house a multi-

disciplinary center within the College of Education to bring together research and opportunites 

present in out of school time, physical education, and psychology. This study, with its 

multidisciplinary approach, identifies   untapped educational paraprofessional, teacher 

preparation, coaching, and research career opportunities.   

Recommendation 3: Zhang Sah should review the study results for the benefit of self-

analysis and consider the data for future planning purposes.  

This study provides data to be considered to improve participant results.  A large 

percentage of participants scored below Healthy Fitness Zone for frontal core strength. Low 

scores were also reported on  the leadership opportunities survey question  This identifies the 

opportunity to improve each result. Developing strategies for improving both results should be 

considered.   

.The program may also consider reviewing low BMI, high adiposity and socio-economic 

results. More investigation is needed to understand these variables and how they are associated 

with participant results.  
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Charles B. Corbin & Robert P. Pangrazi 
The FITNESSGRAM/ACTIVITYGRAM Reference Guide is intended to provide answers to 

some common questions associated with the use and interpretation of FITNESSGRAM and 

ACTIVITYGRAM assessments. This chapter provides an overview of the FITNESSGRAM and 

ACTIVITYGRAM programs and describes the philosophy that has guided their evolution. The 

chapter is organized around some frequently asked questions about this topic. A list of 

questions and page numbers is provided below. 

What is the FITNESSGRAM/ACTIVITYGRAM program?..............................................1-2 

What is the FITNESSGRAM physical fitness assessment program? ..............................1-2 

What are criterion-referenced health standards and how are they determined? ..........1-3 

What does the FITNESSGRAM software program do? ...................................................1-3 

What is the ACTIVITYGRAM physical activity assessment program?...........................1-3 

What does the ACTIVITYGRAM software program do? ...............................................1-4 

What is the FITNESSGRAM/ACTIVITYGRAM mission?................................................1-4 

What is the FITNESSGRAM/ACTIVITYGRAM Philosophy? ..........................................1-4 

How is the FITNESSGRAM assessment program intended to be used?.........................1-5 

How is ACTIVITYGRAM assessment intended to be used?..............................................1-5 

At what grade levels are the FITNESSGRAM/ACTIVITYGRAM program 

intended to be used? ........................................................................................................ .....1-5 

References ............................................................................................................................1-6 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Introduction to FITNESSGRAM – Page 1-2 
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What is the FITNESSGRAM/ACTIVITYGRAM program? 
FITNESSGRAM/ACTIVITYGRAM is the national educational assessment, data 

management, and reporting software program. The software contains two major components, a  

comprehensive physical fitness assessment and reporting program (FITNESSGRAM), and a 

detailed 3 day physical activity assessment program (ACTIVITYGRAM). The software also 

includes a physical activity logging tool (Activity Log) that allows youth to track physical 

activity levels (minutes or step counts) on an easy to use calendar interface. The logging tool 

can also be used by teachers to administer class or school-based physical activity challenges. 

The FITNESSGRAM/ACTIVITYGRAM program was developed by The Cooper 

Institute and a Scientific Advisory Board in response to the need for a comprehensive 

assessment protocol. A complete history of the FITNESSGRAM/ACTIVITYGRAM program is 

presented as a separate chapter in the Reference Guide (History of FITNESSGRAM). It was 

originally presented in the Journal of Physical Activity and Health (Plowman, et al., 2006) but 

is included here to provide a context to understanding the evolution and history of the 

program. 

What is the FITNESSGRAM physical fitness assessment program? 
FITNESSGRAM physical fitness assessment program includes a variety of healthrelated 

physical fitness tests designed to assess cardiovascular fitness, body composition, 

muscle strength, muscular endurance, and flexibility. The table below (Table 1), reproduced 

from page 26 of the FITNESSGRAM/ACTIVITYGRAM: Test Administration Manual (3rd. ed) 

(Cooper Institute, 2004), lists the various tests available in the battery and denotes the 

recommended (primary) assessment in each category. Additional information on the 

assessments are available in separate chapters of the Reference Guide devoted to aerobic 

capacity, body composition, and musculoskeletal fitness. In later chapters you will learn about 
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each of the tests. Criterion-referenced standards associated with good health are used rather 

than normative standards. 

Table 1. FITNESSGRAM Test Items 

Muscular Strength, Endurance and Flexibility 

Aerobic 

Capacity 

Body 

Composition 

Abdominal 

Strength & 

Endurance 

Trunk 

Extensor 

Strength & 

Flexibility 

Upper Body 

Strength & 

Endurance 

Flexibility 

The PACER* Skinfold 

Measurements* 

Curl-Up* Trunk Lift* 90 degree 

Push-Up* 

Back Saver 

Sit & Reach 

Mile Run Body Mass 

Index 

Modified 

Pull Up 

Shoulder 

Stretch 

Walk Test ** Pull-Up 

Flexed Arm 

Hang 
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*Recommended Test ** Walk test is only available for secondary students. 

What are criterion-referenced health standards and how are they 
determined? 
There are several types of standards commonly used with fitness tests. FITNESSGRAM 

uses criterion-referenced health standards or standards associated with good health. Scientific 

information is used to determine the amount of fitness needed to meet minimum health levels.  

FITNESSGRAM uses a “Healthy Fitness Zone” to designate the range of fitness scores 

associated with good health. Scores falling below the “Healthy Fitness Zone” are categorized  

as “Needs Improvement” to indicate that efforts are needed to bring the score into the Healthy 

Fitness Zone. The Healthy Fitness Zone are criterion-referenced health standards because they 
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are based on how much fitness a child needs for good health. Normative standards (e.g., 

percentiles) provide comparisons relative to other youth in a group but do not provide 

information concerning how the values relate to health. Criterion referenced standards are 

explained in detail in the chapter on Fitness Standards. 

What does the FITNESSGRAM software program do? 
The FITNESSGRAM software provides individualized report cards that summarize the 

child’s performance on each component of health-related fitness and provides suggestions 

about how to promote and maintain good fitness. The program also includes a data 

management system that produces summary reports for groups, aids in management of group 

data, and allows for long term tracking of the student’s fitness throughout their school years.  

FITNESSGRAM can be used by students to help them in personal fitness program 

planning, by teachers to determine student needs and to help guide students in program 

planning. The reports are most effectively used if they are distributed to parents to help 

communicate their child’s fitness needs and to assist in planning an appropriate program of 

physical activity. Details on interpreting FITNESSGRAM reports can be found in the section 

on Interpreting Reports. 

What is the ACTIVITYGRAM physical activity assessment program? 
The ACTIVITYGRAM assessment program is designed to assess the physical activity 

patterns of youth. The assessment requires youth to report their activity patterns on three 

different days (2 weekdays and 1 weekend). The assessment uses a “segmented day approach”  

in which children report the primary activity that they perform in each 30 minute period of the 

day (7:00 am – 11:00 pm). The activities are selected using easy to use drop down menus that 

are depicted on the “Physical Activity Pyramid”. Activities in the self-assessment are groups 

into 6 different categories (lifestyle physical activity, active aerobic activity, active sports, 

active recreation, muscle fitness exercise (strength and muscular endurance), flexibility 

exercise and rest. Once a child selects an activity in one of these categories, they are asked to 

report the intensity (Rest, Light, Moderate or Vigorous) and duration (some of the time, most 

of the time, and all of the time). The software computes the type and amount of moderate or  

vigorous physical activity that is performed each day. Personalized reports show the total 

amounts and provide recommendations to help youth find ways to be more active. 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Introduction to FITNESSGRAM – Page 1-4 
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What does the ACTIVITYGRAM software program do? 
The ACTIVITYGRAM software provides a report for students, teachers and parents as 

well as record keeping functions for individuals and groups. The ACTIVITYGRAM is designed 

to help students evaluate their typical activity patterns and learn self-monitoring skills to help 

them be active later in life. ACTIVITYGRAM uses the physical activity pyramid as a basis for 

analyzing personal activity patterns (See Chapter 10 of the FITNESSGRAM/ACTIVITYGRAM 

Test Administration Manual (3rd. ed.) (2004). Specific information on the ACTIVITYGRAM 

assessment is provided in the section on Physical Activity Assessment. Details on interpreting 

ACTIVITYGRAM reports can be found in the section on Interpreting Reports. 

What is the FITNESSGRAM/ACTIVITYGRAM mission? 
The principal mission of the FITNESSGRAM/ACTIVITYGRAM program is to promote 

lifelong physical fitness, physical activity, and other health-related behaviors. 

What is the FITNESSGRAM/ACTIVITYGRAM Philosophy? 

The acronym HELP is used to describe the philosophy of FITNESSGRAM and 
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ACTIVITYGRAM. 

• H = Health and health related-fitness 
The primary goal of both programs is to promote regular physical activity among all 

youth. Of particular importance is promoting activity patterns that lead to reduced 

health risk and improved health-related physical fitness. 

• E = Everyone 
FITNESSGRAM and ACTIVITYGRAM are designed for all people regardless of their 

physical ability. They are intended to help ALL youth find some form of activity that 

they can do for a lifetime. Too often activity programs are perceived to be only for 

those who are “good” rather than for all people. 

• L = Lifetime 
FITNESSGRAM and ACTIVITYGRAM have as a goal helping young people to be 

active now, but a long term goal is to help them learn to do activities that they will 

continue to perform throughout their lives. 

• P = Personal 
No two people are exactly alike. No two people enjoy the exact same activities. 

FITNESSGRAM and ACTIVITYGRAM are designed to personalize physical activity to 

meet personal or individual needs. 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Introduction to FITNESSGRAM – Page 1-5 
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How is the FITNESSGRAM assessment program intended to be used? 
The FITNESSGRAM assessment is designed to be used in several ways. The battery 

can be used for personal fitness self-testing (the primary use), personal best testing, 

institutional testing, parental reporting, and personal tracking. More information concerning 

these appropriate uses, as well as inappropriate uses of the FITNESSGRAM assessment 

program are provided in a chapter titled Appropriate uses of Fitnessgram and Activitygram 

(also see Ernst, et al., 2006). 

How is ACTIVITYGRAM assessment intended to be used? 
ACTIVITYGRAM was designed to help youth learn to self-monitor their personal 

physical activity patterns. The primary goal of both FITNESSGRAM/ACTIVITYGRAM is to 

encourage health promoting physical activity for a lifetime. Learning to self-monitor physical 

activity helps students see “how active they really are” and helps them set goals for planning 

lifetime activity programs. Self-monitoring, goal-setting, and program planning are 

considered to be “self-management skills” and learning self-management skills is considered 

essential to lifetime physical activity adherence (Dale, Corbin, & Cuddihy, 1998; Dale & 

Corbin, 2000). ACTIVITYGRAM is designed as a tool to aid in effective learning of 

selfmanagement 

skills. 

Like FITNESSGRAM, ACTIVITYGRAM can be used for institutional evaluation. 

ACTIVITYGRAM can also be used as a means of assessing activity patterns for research 

purposes. More information is available in the chapter devoted to the chapter on Appropriate 

uses of Fitnessgram and Activitygram. 

At what grade levels are the FITNESSGRAM/ACTIVITYGRAM 
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program intended to be used? 
Students may begin learning about the FITNESSGRAM program as early as age 5. 

However, from kindergarten to 3rd grade, self-testing is encouraged for the FITNESSGRAM 

with an emphasis on familiarizing students about the various parts of physical fitness. More 

formal testing is not recommended until the 4th grade. Standards of performance are not 

reliable prior to this age nor is student understanding of the meaning of results. 

ACTIVITYGRAM requires reading skills as well as the ability to use a computer and 

understand basic concepts related to physical activity. Like FITNESSGRAM, children may 

explore the ACTIVITYGRAM materials at young ages, but formal use is not recommended until 

the 4th grade. 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Introduction to FITNESSGRAM – Page 1-6 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 2 

Appropriate and Inappropriate Uses of 

FITNESSGRAM/ACTIVITYGRAM 

Charles B. Corbin & Robert P. Pangrazi 
This chapter provides an overview of the recommended and appropriate uses of the 

FITNESSGRAM and ACTIVITYGRAM programs. Inappropriate uses as determined by the 

Scientific Advisory Board are also described. The Scientific Advisory Board periodically 

prepares position statements for the information of users so readers are encouraged to review 

these materials on the FITNESSGRAM website. The reader is also referred to Chapter 2 of the 

FITNESSGRAM/ACTIVITYGRAM Test Administration Manual (3rd. ed.), (Cooper 

Institute, 2007), and Ernst, et al. (2006) for additional information. A comprehensive history of 

FITNESSGRAM/ACTIVITYGRAM is also available (Plowman, et al., 2006). This chapter is 

organized around some frequently asked questions about this topic. A list of questions and 

page numbers is provided below. 

What are some of the different ways in which FITNESSGRAM testing can be 

organized? ............................................................................................ ...................... 2-3 
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Self-Testing and Assessment................................................................................... 2-3 

Individualized Testing ............................................................................................. 2-3 

Institutional Testing................................................................................................. 2-3 

Personal Best Testing .............................................................................................. 2 -4 

What are some of the recommended or appropriate uses of FITNESSGRAM? . 2-4 

Facilitating Fitness Education: The Primary Use of FITNESSGRAM .................... 2-5 

Providing Feedback:................................................................................................ 2-5 

Allowing Personal Tracking.................................................................................... 2-6 

What are some possible abuses (inappropriate uses) of FITNESSGRAM? ......... 2-6 

Should fitness test results be used to grade students in physical education?....... 2-7 

Should fitness tests be used as tests of student achievement in physical 

education (e.g., district or state tests)? .................................................................... 2-8 

Should fitness test results be used to exempt students from physical 

education classes? ...................................................................................................... 2-9 

Should fitness test results be used as a measure of teacher success?.................... 2-9 

How important is confidentiality of test results?.................................................. 2-10 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Appropriate and Inappropriate Uses - Page 2-2 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, TX 

Are there guidelines for institutional testing?....................................................... 2-10 

Are there other issues that should be considered when using fitness tests 

appropriately?.......................................................................................................... 2-12 

Do all FITNESSGRAM tests have to be given every time you test?.................... 2-12 

Is FITNESSGRAM pre-post testing recommended? ............................................ 2-12 

What are some of the recommended or appropriate uses of 

ACTIVITYGRAM? ................................................................................................... 2-13 

References................................................................................................................. 2-14 
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What are some of the different ways in which FITNESSGRAM testing 
can be organized? 
Four different types of FITNESSGRAM testing were listed in the previous chapter. These 

types of testing are described in detail in Chapter 2 of the FITNESSGRAM/ACTIVITYGRAM 

Test Administration Manual (4th. ed.), (Cooper Institute, 2007). A summary of the four types 

of testing is provided below. 

Self-Testing and Assessment 
Personal fitness self-testing is considered to be the principal use for FITNESSGRAM test 

items. Students are taught to evaluate themselves and interpret their test results. If this 

objective is met, students can test themselves and plan personal programs throughout life. It  

takes a considerable amount of practice to self-test effectively so multiple opportunities to 

practice are necessary. It is also important to help students interpret the results. Students who 

fail to reach the healthy fitness zone (HFZ) should be assisted in developing a program of 

improvement. Students who reach the HFZ should be taught how to determine goals for 

fitness within the zone and how to maintain that level of fitness. 

In this type of testing students evaluate themselves so special teams of fitness testers are not 

necessary. Test results for beginning self-testers may not be particularly accurate but, with 

practice, self-testing skills improve and become more useful in program planning. Self-testing 

results are considered personal and should generally be kept private if a student desires. An 



67 

 

exception, is when FITNESSGRAM reports are printed and used to report results to parents 

and teachers. If self-testing results are reported to parents, especially by beginning self-testers, 

parents should be aware that the results may be less accurate than results of more formal 

testing. 

Individualized Testing 
Individualized Testing refers to testing done with the principal goal of providing personal 

information to individual students. Self-testing as described in the previous paragraph is a form 

of individualized testing. Individualized testing could, however, be done with the assistance of 

others such as a partner, parent, or teacher. Test results are used for personal feedback and to 

provide feedback to parents. The results of individualized testing can be used to help students 

and parents plan personal activity programs and track progress over time. 

Institutional Testing 
Institutional Testing is done to help teachers and other educators determine the fitness level of 

groups of students and may provide direction for curriculum planning. Reports to parents may 

also be prepared using institutional testing data. This type of testing takes teams of people 

trained to correctly administer the test and takes a considerable amount of class time. The 

FITNESSGRAM advisors suggest that this type of testing need only be done periodically, for 

example every third year. Pre-post testing (at the beginning of school and at the end of school) 

is not recommended because it takes too much time from the normal curriculum (see 

discussion below). If periodical institutional testing is to be done it is recommended that it 
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always be done at the same time of the year (beginning or end). Care should be taken when 

interpreting data obtained from this type of testing. The FITNESSGRAM advisors discourage 

the use of FITNESSGRAM for determining student grades, long-term student achievement, 

and/or teacher success. As noted elsewhere in this Reference Guide, there are too many 

factors other than physical activity that influence fitness to use fitness tests as good indicators 

of student achievement (see chapter on Factors that Influence Physical Fitness in Children and 

Adolescence. 

Personal Best Testing 
Personal Best Testing is for students who want to see how well they can perform on each 

fitness test item. Because such testing takes considerable time and because all children and 

youth may not be interested in this type of testing, it is recommended that this type of testing 

be done before or after school on a voluntary basis. The FITNESSGRAM philosophy focuses 

on good health and high levels of fitness are not necessary for good health. Some youth, 

however, may be interested in achieving high levels of fitness to achieve performance goals 

and teachers may wish to provide the opportunity for personal best testing. 

What are some of the recommended or appropriate uses of 
FITNESSGRAM? 
Recommended appropriate uses of the FITNESSGRAM physical fitness test items are listed in 

the Test Administration Manual, Chapter 2 (Cooper Institute, 2007). The appropriate uses are 

listed in Table 1. Some additional comments related to other fitness testing uses are provided 

in the following sections. 

Table. 1. Summary of Recommended Appropriate Use of FITNESSGRAM Test Items 

Uses Types of Testing 

Self- 
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Testing 

Individual Institutiona 

l 

Personal 

Best 

Student Benefits 

learning to assess personal fitness levels √ √ 

learning about health-related fitness parts √ √ √ √ 

learning the health-benefits of activity √ √ √ √ 
learning about criterion-references health 

standards 

√ √ √ 

learning to interpret fitness test results √ √ √ √ 
keeping personal fitness records 

(self-monitoring and tracking) 

√ √ √ 

developing personal fitness goals √ √ √ √ 

motivating students to be active √ √ √ √ 

planning activity for fitness improvement √ √ √ √ 

learning about confidentiality of results √ √ √ √ 
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preparing student portfolios √ √ √ 
providing verification of accuracy of selfassessment 

information 

√ √ 
providing evidence of capabilities to 

perform in special settings (e.g., sports) 

√ 
Teacher Benefits 

providing fitness and activity education √ √ √ 
providing individual data for student 

guidance 

√ √ √ √ 

group data for curriculum development √ 
using fitness information, activity goals 

and plans as part of student portfolios 

√ √ √ 
tracking students over time—identifying 

health and fitness problems and needs 

√ √ √ √ 
providing verification of accuracy of selfassessment 

information 

√ √ 



69 

 

Parent Benefits 

reporting results to parents √ √ √ 

gaining information about children √ √ √ 
involving parents in fitness and activity 

education of the child 

√ √ √ 
providing information that leads to 

remedial help when necessary 

√ √ √ 

developing family activity plans √ √ √ 
Other Benefits 

evidence of fitness education in schools √ √ √ 

documenting use of fitness testing √ √ √ 

planning curriculum √ √ √ 

conducting research √ √ √ √ 

centralized record keeping √ √ √ 
Facilitating Fitness Education: The Primary Use of FITNESSGRAM 
The mission statement, as well as the program philosophy, clearly outlines education with a 

focus on lifelong physical activity promotion as the primary goal of FITNESSGRAM. The 

majority of the benefits listed in the preceding table are educational. For this reason the 

educational value of the program should be central in using FITNESSGRAM tests and related 

program materials. 

Providing Feedback: 
As noted in the table, reporting can be an important benefit of using FITNESSGRAM. Reports 

provide ratings of fitness based on health criteria, feedback to help interpret results, and 

information that is useful in planning programs for improvement of fitness through regular  
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physical activity. Teachers may include student reports as part of student physical education 

portfolios along with other information related to important physical education objectives. 

Individual reports can be used to aid students achieve the benefits described in the preceding 

table. Reports may also be sent to parents. If this is done it is recommended that school 

officials meet with parents to help them interpret test results. Parents should be encouraged to 

use FITNESSGRAM messages to help students plan personal physical activity programs that 

are suited to each child’s personal needs. 

Allowing Personal Tracking 
Personal Tracking is another way of using FITNESSGRAM. Student test results are plotted on 

a regular basis to see if children retain their fitness status over time. The goal is to help all 

youth to score in the HFZ (consistent with personal goals) on all parts of fitness over time. 

When dramatic changes in personal performance occur, tracking helps the student, teacher, and 

parent identify reasons for changes. Self-testing results and/or institutional testing results can 

be used for tracking changes over time (see the FITNESSGRAM Test Administration Manual). 

What are some possible abuses (inappropriate uses) of 
FITNESSGRAM? 
Appropriate uses of FITNESSGRAM consistent with the HELP philosophy are encouraged. 
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Appropriate uses also require knowledge of the goals of physical education. The National  

Outcomes Project by the National Association for Sports and Physical Education (NASPE) 

outlined five key characteristics of a physically educated person (NASPE, 1992). Principal  

objectives have also been outlined by NASPE in the most recent version of a book describing 

National Standards for Physical Education (2004). Virtually all states have now outlined 

standards and objectives for physical education based on NASPE recommendations. Table 2  

(see below) describes the five characteristics of a physically educated person and the six major  

national standards for physical education because they will be referenced in the paragraphs 

that follow. 

Sometimes methods of using fitness tests and/or assessments of physical activity levels violate 

the HELP philosophy or are inconsistent with the goals of physical education programs. Such 

uses are considered to be “inappropriate practice” and are discouraged. . In addition to the 

comments that follow concerning inappropriate practices, the reader is referred to Chapter 2 of 

the Test Administration Manual, an article listed in the reference section by Ernst et al. (2006), 

and the website that includes position statements prepared by the Scientific Advisory Board 

(see www. ). 

Table 2. The Multiple Objectives of Physical Education 

A physically educated person is one who: 

• has learned skills necessary to perform a variety of physical activities, 

• knows the implications of and the health benefits from involvement in physical activity, 

• does participate regularly in physical activity, 
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• is physically fit, 

• values physical activity and its contribution to a healthful lifestyle. 

NASPE (1992), 

A quality physical education program produces a student who 

• demonstrates competency in motor skills and movement patterns needed to perform a variety 

of physical activities (Standards 1), 

• demonstrates understanding of movement concepts, principles, strategies, and tactics as they 

apply to the learning and performance of physical activities (Standard 2), 

• participates regularly in physical activity (Standard 3), 

• achieves and maintains a health-enhancing level of physical fitness (Standard 4), 

• exhibits responsible personal and social behavior that respects self and others in physical 

activity settings (Standard 5), 

• values physical activity for health, enjoyment, challenge, self-expression, and/or social 

interaction (Standard 6). 

NASPE (2004) 

Should fitness test results be used to grade students in 
physical education? 
Using fitness test results as a primary method of 
grading students in physical education is discouraged. 
There are many good reasons why fitness test scores should not be used as a primary method 

of grading students in physical education. Several of the most important reasons are listed 

below: 

• Physical fitness is only one of many goals of physical education (see Table 2). 
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• Fitness test results are only one indicator of accomplishment of the fitness goals 

and objectives described in Table 2.. Examples of other important fitness related 

objectives are learning to do self-assessments, interpreting test results, and planning 

activity programs to promote fitness (see Table 1 for other student benefits related to 

fitness testing). These and other fitness related objectives should be considered. 

• Fitness does not correlate well with time spent in activity especially among 

preadolescent and young teens (Morrow & Freedson, 1994; Morrow, Jackson, & 

Payne, 1999). Reasons for this are described in the next bullet point. 

• Many factors other than physical activity influence fitness test results. For 

example, heredity, maturation, gender, chronological age and other factors beyond the 

control of the student and teacher affect fitness test scores, especially among 

preadolescent youth. See Chapter on Factors Influencing Fitness of this report for more 

information. 

• Physical education time is often limited in current school programs. For 

elementary school students, physical education classes may be conducted only a few 
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days a week for periods of 20-30 minutes. Many secondary students are exempt from 

physical education. Physical education can help promote activity for students so that 

they will get the total daily activity needed to promote optimal fitness, but it is 

unrealistic to assume that fitness scores can be impacted in programs offering only 

limited time for participation. 

Because physical fitness is one important objective of physical education programs, 

assessment of physical fitness related objectives can and should be considered in grading. 

However, the fitness objective should be considered with other important objectives as well 

(see Table 2). All fitness related objectives (not just fitness scores) should be considered and 

the limitations of using fitness scores should be considered when developing grading plans. 1 

Problems can occur when fitness scores are overemphasized in grading. This can occur when 

students participate in appropriate regular physical activity and still do not do well on fitness 

tests. These students can be ”turned off “ to physical activity when fitness determines their 

grades. Further, having fitness scores in the healthy fitness zone, rather than having super high 

fitness scores is the goal, thus students should not be graded down if their scores are in the 

healthy fitness zone, but not equal to others in a class. The FITNESSGRAM Scientific 

Advisory Board encourages teachers to evaluate students on all important physical education 

objectives. 

Should fitness tests be used as tests of student achievement in 
physical 
education (e.g., district or state tests)? 
Using fitness test results as a primary method of 
assessing students in physical education is discouraged. 
Federal and state mandates have led to regular standardized testing in areas such as math, 

science, and language arts. The tests are intended to determine if students are meeting state 

standards in specific areas of study. Because well designed fitness tests such as 

FITNESSGRAM are based on sound science and educational principles, some schools have 

proposed that fitness tests be used as a local or state test to assess student achievement of local 

or state standards. The appropriate uses and benefits of FITNESSGRAM are clearly described 
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earlier in this document. FITNESSGRAM was not developed as a standardized test of 

comprehensive physical education standards. 

The reasons why the use of fitness test results are discouraged as a primary method of 

assessing student achievement in physical education are similar to those described in the 

previous section for grading (see previous section). It is not within the purview of the 
1 Differences in developmental level should be considered when grading, especially when considering fitness 

related objectives. Elementary students are less likely to respond to training than older students. Also young 

children are concrete thinkers rather than abstract thinkers, therefore, fitness performance objectives and 
objectives that relate to learning fitness concepts should be adapted to meet the developmental level of learners. 
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FITNESSGRAM Scientific Advisory Board to determine local or state standards for physical 

education or to determine assessment procedures for assessing these standards. However, the 

Board would like to go on record indicating that any program to assess achievement of local or 

state standards should be based on a comprehensive body of evidence that a student has met 

ALL important physical education program standards (objectives). 

Should fitness test results be used to exempt students from 
physical education classes? 
Exemptions from physical education that are inconsistent 

with the practice used for exemptions in other areas of the curriculum 
are discouraged. Using student fitness scores as a primary 
method of exempting students from physical education 

classes is considered to be inappropriate practice. 
As noted in the statement above, exemptions from any class in the school should be consistent  

with a comprehensive policy that applies to all areas of the curriculum. For many of the same 

reasons described in the previous two sections, exemptions are discouraged, especially those 

based exclusively on fitness test scores. The Scientific Advisory Board has prepared a position 

statement regarding exemptions from physical education based on fitness test scores (see live 

link). The following summary characterizes the position of the Board. 

The Scientific Advisory Board has taken great pains to provide quality fitness and activity 

assessment programs with scientifically based standards. Developing policy related to 

exemptions for high school physical education is beyond the purview of the FITNESSGRAM 

/ ACTIVITYGRAM Scientific Advisory Board. However, the Board would like to go on 

record indicating that any exemption from high school physical education should be based on a  

comprehensive body of evidence that a student has met ALL important standards (objectives)  

of physical education programs. Further, the Board encourages “appropriate” uses and 

discourages “inappropriate” uses of the program. 

Should fitness test results be used as a measure of teacher success? 
Using student fitness scores as a measure 

of teacher success is discouraged. 
In some instances the use of physical fitness scores have been used as a primary indicator of 

teacher success in physical education and student fitness scores have been used in assigning 

raises for teachers. As indicated in previous sections of this chapter, there are many reasons 

why fitness scores are not a good overall indicator of student success. Accordingly, student 

performances on fitness tests are not a good overall indicator of teacher success. In addition 

when teacher success is based on student fitness performance, class session can resemble 

“fitness training” rather than physical education resulting in dislike rather than a enjoyment of 
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activity. When teacher success is based on student fitness performance, cheating on fitness 
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tests becomes a problem as it has in academic areas where cheating has been documented 

(Harrington-Leuker, 2000; Kohn, 2001, Sloane & Kelly, 2003). 

Developing policy related to teacher evaluation in physical education is beyond the purview of 

the FITNESSGRAM / ACTIVITYGRAM Scientific Advisory Board. However, the Board 

would like to go on record indicating that teacher evaluations in physical education should be 

based on a comprehensive teacher effectiveness criteria and student achievement on ALL 

important standards (objectives) of physical education programs. 

How important is confidentiality of test results? 
Confidentiality of results is important! 

The following excerpt from Ernst et al. (2006) provides information related to this topic: 

“One advantage of paper and pencil tests is that the results can easily be kept 

confidential. No one other than the person being tested, parents, teachers and other 

appropriate school officials know the results of a student’s tests unless the student or 

parent chooses to reveal results or unless school officials reveal results inappropriately. 

With physical fitness testing the actual testing process is often quite public. 

Appropriate protocol can be used to assure as much privacy as possible (e.g., separation 

of testing stations, screens to avoid observation of measurements—especially body 

composition measures) and to educate students concerning the confidentiality of the 

results of others. When partners or groups are used in testing it should be understood 

that test results revealed to a partner or observed by others in the group (e.g., PACER) 

are confidential.” 
One of the major advantages of self-testing is that it can be done in privacy or relative 
privacy (Ernst, et al., 2006, p. S97). In addition care should be taken when posting fitness 

test results in public places. 

Are there guidelines for institutional testing? 
The benefits of appropriate Institutional Testing are outlined in Table 1. When 

performing institutional testing the following guidelines should be considered. 

• Take steps to insure confidentiality of testing procedures and testing results (see 

previous section). 

• Take care in interpreting results. Group score differences among classes and 

among schools are often due to factors other than the quality of teaching and the 

level of student learning in a class or in a school. In addition to factors that 

have been discussed previously, it is known that classes or schools with high 

concentrations of minority students or students from low socioeconomic areas 

typically are less active and score lower on fitness tests than those of higher 

socioeconomic levels (Crespo, 2005; Lee et al., 2006). Also these groups have 
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a higher risk of overweight/obesity and low fitness than others. Motivational 

levels associated with a variety of factors (often beyond the control of the 

teacher), play a role in determining fitness test scores. Interclass and interschool 

comparisons should be made with great caution. 

• Take care in generalizing from pre to post test data. Fitness scores will typically 

be higher at the end of the school year than they are at the beginning of the 
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school year because youth are ¾ of a year older. Older students do better on 

fitness tests than younger students (Pangrazi & Corbin, 1990). 

• Consider nutrition and other factors when generalizing about body composition 

results (Lee & Wechsler, 2006). The number of youth who are overweight or 

obese has increased in recent years. This is, no doubt, because lifestyles (eating 

and activity patterns) have a major impact on body composition even in youth 

(Lee & Wechsler, 2006). Overweight and obesity are associated with many 

behaviors and solving problems associated with youth overweight and obesity 

are complex. Physical education can help with the problem. However physical 

activity and other learning in physical education are only two of many factors 

that should be considered when preparing a comprehensive plan to solve the 

problem (Lee & Wechsler, 2006; Lohman, Going, & Metcalfe, 2004). 

• Reports indicating the proportion of youth who meet health standards are more 

meaningful than reports containing mean scores for individual tests or 

percentile scores for students, classes or schools. Knowing the proportion of 

students that fail to meet minimum health standards may help in curriculum 

development and guide teachers and parents in helping more students achieve 

health standards. Meeting minimum standards is a reasonable goal when 

adequate time is provided for change and when multiple entities (teachers, 

schools, parents, communities, physicians) have the opportunity to work 

together. Factors other than physical activity (as described previously) should 

be considered when making curriculum plans. Mean scores and percentiles are 

of little value in this effort. 

• Care should be taken to accurately report institutional test results. Evidence 

exists to indicate instances of incorrect reporting of data in other areas of the 

curriculum when “high stakes” are associated with test results (Harrington- 

Leuker, 2000; Kohn, 2001, Sloane & Kelly, 2003). Care should be taken to 

assure teachers and students that scores on tests are for personal use by 

students, their families, and by teachers in curriculum development rather than 

less appropriate reasons (see earlier section). If “high stakes” are not associated 

with the testing, results are more likely to be reported accurately. It is also 

important that teachers receive in-service education in correct test 

administration if results are to be accurate. 

• Care should be taken to avoid overgeneralizations concerning the meaning of test 

scores. Schools should rightly be concerned about issues related to youth fitness, 
physical activity, and health (including youth overweight and obesity) and it is true 

that physical education can be helpful. However, as Ernst, et al. (2006) note: 

“….some physical educators, and others who would like to see more physical  
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education in schools, choose to use institutional test results to “justify physical  

education”. Often they choose to interpret the results in such a way as to make it 

look as if our youth are unfit so that they can argue that physical education is 

needed to “get kids fit”. This practice is disingenuous because it often results in 
misrepresentation of data…...(Ernst, et al., 2006, p S97)”. 

Ernst et al. (2006, p. S97) further note: “It is reasonable to assume that if schools, 

homes and communities worked together that physical activity levels of youth could 
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be increased. Such increases in activity would, no doubt, help many adolescent 

youth to meet minimal criterion level fitness standards. Certainly younger children 
would also benefit from the increased activity but not all will have success in 

meeting fitness standards. However, until cooperative efforts among those in 

schools, homes, and communities are implemented, changes in year-to-year fitness 

scores are unlikely, especially among younger youth.” 

Are there other issues that should be considered when using fitness 
tests 
appropriately? 
One of the appropriate uses of fitness test results is research. As is the case in other uses of 

fitness test results, care should be taken to protect the integrity of confidential personal data 

when conducting research. Also care should be taken in interpreting research results (see 

Ernst, et al. 2006). 

Do all FITNESSGRAM tests have to be given every time you test? 
It is not necessary to give every FITNESSGRAM test every time an assessment is done. It is 

very reasonable to test youth, or have them test themselves, on a component of fitness that is 

being studied at any particular time. 

Is FITNESSGRAM pre-post testing recommended? 
Some teachers feel that tests at the beginning of the year and again at the end of the year are 

good indicators of student achievement. While this type of testing may be used, the results 

must be interpreted with caution. First, students will improve whether they are doing activity 

or not, just because they are getting older. For this reason incorrect messages may be 

conveyed. Second, students learn over a period of time to “be bad” on initial tests and “get  

good” on later tests if grades are based on improvement. 

The FITNESSGRAM Scientific Advisory Board recommends that students be given many 

opportunities to learn to self-test accurately. Also, keeping logs of fitness test results helps 

students set fitness and activity goals and plan personal programs. Once students become 

accomplished in self-testing they can repeat testing periodically to assess personal 

improvement. Using pre-post fitness tests as a primary method of grading students is 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Appropriate and Inappropriate Uses - Page 2-13 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, TX 

discouraged. Having students learn to self-test and keep records for goal setting and program 

planning are encouraged. 

Like FITNESSGRAM, ACTIVITYGRAM can be used for institutional evaluation. 

ACTIVITYGRAM can also be used as a means of assessing activity patterns for research 

purposes. More information is available in the chapter devoted to ACTIVITYGRAM. 

What are some of the recommended or appropriate uses of 
ACTIVITYGRAM? 
ACTIVITYGRAM was designed to help youth learn to self-monitor their personal physical 

activity patterns. It is a self-assessment program that helps students determine current activity 

levels in a variety of different activities. Like FITNESSGRAM, the primary purpose of 

ACTIVITYGRAM is to facilitate the promotion of lifetime physical activity for a lifetime. 

Learning to self-assess and regularly monitor physical activity helps students see “how active 

they really are” and helps them set goals for planning lifetime physical activity programs. 

Self-monitoring, goal-setting, and program planning are considered to be “self-management 

skills” and learning self-management skills is considered essential to lifetime physical activity 



76 

 

adherence (Dale & Corbin, 2000; Dale, Corbin, & Cuddihy, 1998). ACTIVITYGRAM is 

designed as a tool to aid in effective learning of self-management skills. 

Students, teachers, and parents can use reports of student activity levels to achieve benefits 

similar to those outlined for FITNESSGRAM in the preceding table. Group data based on 

activity scores from ACTIVITYGRAM can be used for curriculum development, research, and 

other appropriate institutional purposes. More information is available in the chapter devoted 

to ACTIVITYGRAM. 
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The History of FITNESSGRAM® 

Sharon A. Plowman, Charles L. Sterling, Charles B. Corbin, 
Marilu D. Meredith, Gregory J. Welk, and James R. Morrow, Jr. 
Initially designed by Charles L. Sterling as a physical fi tness “report card” 
FITNESSGRAM®/ACTIVITYGRAM® is now an educational assessment and 

reporting software program. Based on physiological/epidemiological, behavioral, 
and pedagogical research, FITNESSGRAM is committed to health-related 

physical fi tness, criterion-referenced standards, an emphasis on physical activity 
including behavioral based recognitions, and the latest in technology. The evolution 
of these major concepts is described in this history of FITNESSGRAM. 
Key Words: health-related physical fi tness, physical activity assessment, criterion- 
referenced fi tness standards 

The concept for FITNESSGRAM® had its beginning in 1977 when Charles L. Sterling, 
the Director of Health and Physical Education of the Richardson, Texas, school 
system, recognized school administrators’ and parents’ interest in a physical fi tness 
“report card” similar to those used in other educational areas. He also recognized 
the potential for using computers to print reports and keep student records. Sterling 
and teachers Marilu Meredith, Nancy Voith, Cindy Raymond, and Don Rainey 
administered the Texas Physical Fitness–Motor Ability Test1 in their schools. Personalized 
fi tness report cards were then generated for all students using customized 
software developed for the school district’s mainframe computer. 
In 1981 Sterling joined the staff of the Cooper Institute for Aerobics Research 
(CIAR/IAR) in Dallas. The Institute had a mainframe computer that allowed batch 
processing of the physical fi tness reports. This created the opportunity to take the 
concept to a wider audience, but a name was needed. FITNESSGRAM was chosen 
through a contest in the local school district; Nancy Voith is credited with the winning 
entry. This name played off the concept of a telegram and suited the intended 
purpose of the report, namely, to communicate important fi tness information to 
children and parents. The Campbell Soup Company’s Institute for Health and Fitness 
signed on as a national sponsor to support the promotion and dissemination of 
the tool. Marilu Meredith was hired as National Project Director in 1982, a position 
she continues to hold today. 
S6 Plowman et al. 

The program was implemented in phases with the fi rst pilot conducted in 30 
schools in the Tulsa, Oklahoma, School District (1982–83) using the AAHPERD 
Youth Fitness Test (YFT).2,3,4 In the second year (1983–84), approximately 125 
schools throughout Oklahoma participated and were able to select either the AAHPERD 
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YFT or the AAHPERD Health Related Fitness Test (HRPFT).5 After these 
successes, FG was implemented on a national basis fi rst as a pilot, one district per 
state in addition to Oklahoma (1984–85), and then unrestricted (1985–86). 
Now, in 2006, FITNESSGRAM/ ACTIVITYGRAM (FG)* is an educational 
assessment and reporting software system that has been used by thousands of 
teachers with millions of youth in schools worldwide to help teachers track healthrelated 
fi tness and physical activity information over time and to produce personalized 
reports for children, parents, and school administrators. In conjunction with 
a variety of partners, FG has pushed the evolution of physical fi tness and physical 
activity philosophy, research, evaluation, education, and promotion. This evolution 
has occurred in four major areas: 
1. A commitment to the concept of health-related physical fi tness; 
2. A concentration on criterion-referenced evaluation in place of percentile normreferenced 
evaluation; 
3. A consistent emphasis on fi tness behavior/physical activity; 
4. Systematic updating and sophistication of the computerized reporting system. 

A Commitment to Health-Related Physical Fitness 
At its inception, FG was not a test battery. The route to embracing the current health 
related battery refl ects the basic changes that were made in the second half of the 
20th century in the concept of physical fi tness. 
The history of youth physical fi tness testing from approximately the 1860s to 
1988 is described in a government document prepared by Roberta Park,6 and much 
of it need not be repeated here. Suffi ce it to say that since its inception in 1885, the 
organization now known as the American Alliance for Health, Physical Education, 
Recreation and Dance (AAHPER/AAHPERD) was deeply concerned with 
the physical fi tness of American youth. Formal government involvement began in 
1956 when President Dwight D. Eisenhower established the President’s Council 
on Youth Fitness (PCYF) (later changed to President’s Council on Physical Fitness 
[PCPF], and then to the current title President’s Council on Physical Fitness and 
Sports [PCPFS]) in response to published data that American children were less 
fi t than European children.7,8 Shortly thereafter the Research Council of AAHPER 
agreed on a battery of tests and the AAHPER Youth Fitness Project, a nationwide 
pilot study of the fi tness levels of boys and girls ages 5 to 12 years was completed, 
headed by Paul Hunsicker. As a result the AAHPER YFT Manual with national 
norms was published in 1958. 
The test items included pull-ups for boys/ modifi ed pull-ups for girls, straight 
leg sit-ups, shuttle run, standing broad (long) jump, 50-yd dash, softball throw for 
distance, 600-yd run/walk, and three aquatic tests that were rarely used. In 1966 the 
* For brevity, the symbol FG will be used to refer to the FITNESSGRAM test battery, report card, and management 

software as well as the ACTIVITYGRAM asssessment and report card system in any version. 
The History of FITNESSGRAM® S7 

then President’s Council on Physical Fitness, at the direction of President Lyndon 
Johnson, established a Presidential Award Program based on AAHPER’s YFT. 
Criteria for this award for young people ages 10 through 17 years included being in 
good academic standing, a recommendation from the school principal, and scoring 

85%ile on all seven items. 
Between 1958 and 1975 minor changes were made in the test items and norms.9 

However, by the early 1970s there was mounting dissatisfaction with the actual test 
items and philosophy behind the test and award program from both practitioners 
and researchers. In 1972–73 the Texas Physical Fitness-Motor Ability Test1 was 
developed. At the same time a joint committee from the Measurement and Evaluation 
Council (MEC) and Physical Fitness Council (PFC) of AAHPER, chaired by 
Dale Mood and then Mike Reuter, was put in place to “recommend…appropriate 
activities concerning testing of components of physical fi tness.”10 The committee 
was usurped when a small group of AAHPER and PCYF people, apparently at the 
initiation of the AAHPER staff, changed the YFT. The Texas distance-run items and 
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norms were incorporated as options, the California version of a 1-minute fl exed knee 
sit-up replaced the straight leg sit-up, and the softball throw for distance was deleted 
for the 1975 AAHPER Youth Fitness Survey (and 1976 published manual).2 

In 1975 a joint committee was established to systematically study whether the 
AAHPER YFT needed major revision. Don Franks, Frank Katch, Vic Katch, Sharon 
Plowman, Margaret J. Safrit, and Andrew Jackson (chairperson), representing the 
MEC, PFC, and Research Council (RC, later renamed Research Consortium) of 
AAHPER, comprised the committee. Ray Ciszek attended the meetings as the 
AAHPER staff liaison, and Ash Hayes was invited to represent the PCPFS.11,12,13 

After extensive review of the literature, much discussion, open hearings at the 
1976 national convention, and solicitation of opinions from colleagues, A Position 
Paper on Physical Fitness was submitted to AAHPER. This position paper called 
for a revision of the AAHPER YFT and set as a basic goal the relating of physical 
fi tness to functional health and not sport performance. 
A six-member Task Force on Youth Fitness was appointed in 1977 to implement 
the proposals made in the position paper. Members of this task force included Steven 
Blair, Charles Corbin (resigned after initial meeting and contributions; replaced by 
Don Franks), Andrew (Tony) Jackson, Michael Pollock, Margaret (Jo) Safrit, and 
Harold Falls (chairperson). Ray Ciszek served as the AAHPER staff consultant.11–14 

Throughout 1978 the task force established goals and gathered information. Consultants, 
who joined the task force members for the 1979 meetings to fi nalize the test 
items, identify normative sources/establish norms, and write the manual included 
Charles Dotson, Dennis Humphrey, Tim Lohman, Russ Pate, Sharon Plowman, and 
Glen Swengros (PCPFS).13,15 Additional input was obtained from Gary Krahenbuhl, 
William Stone, Kirk Cureton, Robert Serfass, Ed Burke, Frank Katch, Vic Katch, 
and Ash Hayes.5 The components and items agreed upon were cardiorespiratory 
function (1 mi/9 min or 1.5mi/12 min), body composition (triceps or sum of triceps 
and subscapular skinfolds), and abdominal and low back-hamstring musculoskeletal 
function (bent knee, timed sit-ups; sit-and-reach). 
Although the task force recommended to AAHPER that the YFT items be relegated 
to an optional appendix in the new manual (and a study be undertaken for the 
performance related motor fi tness items), that the new test be called the AAHPERD 
Physical Fitness test, and that the current award system be eliminated,13 the Board 
of Governors did not concur. The result was the 1980 publication of the AAHPERD 
S8 Plowman et al. 

HRPFT Manual5 and continuance of the AAHPER YFT and Presidential Award 
system (theoretically, both for a period of 2 years). FG continued to support both 
tests. Thus, during this time AAHPERD, PCPFS, and the CIAR worked together. 
In 1984 a Technical Manual16 for the HRPFT test was published. Also in 
1984, a report of the AAHPERD RC Committee to Evaluate the Two-Test System, 
chaired by Ed Burke, reiterated the recommendation that the HRPFT be made the 
primary test with the non-overlapping YFT motor fi tness items combined into a 
second part of the testing manual. A 5-year transition phase ending in 1989–90 
was suggested.17 

As a result of the Burke committee report, yet another AAHPERD task force 
was appointed in 1985. This task force (Manual Task Force), chaired by Harold Falls 
and made up of members of the RC, MEC, and PFC, was charged with developing 
a single AAHPERD fi tness test battery, establishing criterion-referenced standards, 
examining the existing awards schemes, and writing the appropriate manual.18 At 
the same time, the PCPFS was conducting the 1985 School Population Survey and 
developing its own youth fi tness test and awards program. In late 1985/early 1986 
the AAHPERD Executive Committee was approached and given the “opportunity” 
to approve, publish, and promote the new PCPFS fi tness test as well as continue to 
administer the Presidential Award.19,20 The Manual Task Force was asked to “advise 
the Alliance on the data and test items included in the population fi tness survey for 
updating and inclusion of the AAHPERD Youth Fitness Test.”21 
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A series of phone discussions failed to produce an agreement from January to 
April 1986.22 The Manual Task Force had scheduled its fi rst meeting to take place 
at the AAHPERD national convention on April 10, 1986, and invited representatives 
from the PCPFS and CIAR to attend for discussions in an attempt to reach a 
compromise. However, on April 9 the PCPFS distributed its new fi tness test and 
awards fl yer, Fitness Testing and the Presidential Physical Fitness Award.23,24 

Selected test items included: pull-ups for boys/fl exed arm hang (FAH) for girls, 
sit-ups, 1-mile run, shuttle run, and sit-and-reach. The creation of a test and awards 
system by the PCPFS represented a change in policy. Prior to 1984 the PCPFS had 
left the decision on test composition and the selling of awards (a major source of 
revenue) to AAHPERD, although the PCPFS had determined the criteria for the 
Presidential Award.25,26 

Despite the unilateral and unexpected action of presenting the new test by the 
PCPFS, representatives from the Manual Task Force met with representatives of 
the PCPFS as previously scheduled. Complete agreement could not be reached. 
Following the meeting, the Manual Task Force recommended to the AAHPERD 
Executive Committee that AAHPERD support the HRPFT and not the PCPFS test 
and award system. This decision and the reasons for it were communicated directly 
from Harold Falls to Ash Hayes.27 Specifi cally, the four major concerns were the 
omission of any item to measure body composition, the continued use of the 85%ile 
for the Presidential Award, the inclusion of the shuttle run, and the choice of the items 
used to measure upper arm and shoulder girdle strength/endurance. FG remained 
committed to whatever AAHPERD decided.28 

Negotiations among the Manual Task Force (and the councils the members 
represented) and the AAHPERD Executive Board and Board of Governors as 
well as among AAHPERD, PCPFS, and CIAR continued throughout the spring of 
1986.20 The perceived lack of commitment from the AAHPERD leadership to the 
health-related physical fi tness concept, the awkward and time-consuming decisionThe 
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making process utilized by the AAHPERD structure, and the overwhelming fi nancial 
considerations linked to the awards led concerned members of AAHPERD to hold 
several meetings at the annual American College of Sports Medicine meetings in 
Indianapolis. At one of these meetings, Steve Blair, Harold Falls, Patty Freedson, 
Don Franks, Dennis Humphrey, Tim Lohman, Pat McSwegin, Jim Morrow, Russ 
Pate, Sharon Plowman, and Jack Wilmore decided they would work to provide 
the best physical fi tness test to this nation whether through AAHPERD or other 
avenues.22 The Manual Task Force (on which many of these individuals served) 
continued to work. 
In July the AAHPERD Executive Committee and PCPFS agreed to form 
a Joint Task Force made up of the respective presidents/chairs of the RC (Don 
Franks), MEC (Jim Morrow), and PFC (Sharon Plowman), Ash Hayes (Executive 
Director), Guy Reiff and Bill Savage representing the PCPFS, with Barbara Lockhart 
(AAHPERD President) and Hal Haywood (Acting Executive Vice President, 
AAHPERD) ex offi cio. The Task Force was charged with fi nding a compromise 
solution for a fi tness test and award system that would be endorsed by AAHPERD, 
PCPFS, and CIAR.29 This Joint Task Force called for the presentation of position 
statements from any interested professionals at hearings that were held in Chicago 
on October 3–4, 1986.30 

Immediately after the hearings, the Joint Task Force met and devised a plan 
that appeared to be agreeable to all parties.31 However, the plan was never ratifi ed. 
Part of the diffi culty was that CIAR/Campbell Soup could not support the plan, 
and FG was integral to the AAHPERD Manual Task Forces’ recommendations.24 

The “compromise” required computer programming of two tests (albeit with some 
overlapping items, but with a total of nine different ones) with norms that were to 
be criterion-referenced for AAHPERD awards and percentile-referenced for the 
Presidential Award.31 
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In a letter32 Charles Sterling informed AAHPERD that the Campbell Soup 
Company had informed CIAR that “reprogramming more than one test is not an 
economic reality.” Thus, a decision had been made “in house” (Charles Sterling, 
Lee Dukes, Marilu Meredith, Steve Blair)33 to utilize a single test consisting of fi ve 
items: 1-mile run, modifi ed sit-up, sit-and-reach, pull-up/fl exed arm hang (either 
sex), body composition (Grades 4–12) assessed by triceps and calf skinfolds (default 
to body mass index [BMI] if no skinfolds taken), and an optional shuttle run for 
K–3. Thus the fi rst FG test battery was established. AAHPERD and the PCPFS 
were invited to adopt the new test and program. Dialogue continued among the 
three parties until time simply ran out. The Manual Task Force ceased writing in 
December 1986,34 material was returned to the members in February,35 and the 
committee was formally disbanded by AAHPERD in March 1987.36 

On February 23, 1987, Charles Sterling informed Hal Haywood37 that “The 
institute must now move forward with the fi nalization of test methodology, manual 
writing, and refi nement of the awards program. We will, as of today, begin contacting 
content experts to form an advisory committee to contribute to this effort.” 
The initial meeting of the FITNESSGRAM “advisory committee,” later changed 
to Advisory Council, was held in Atlanta, Georgia, on March 9–10, 1987. Persons 
attending were Steve Blair, Lee Dukes (Campbell Soup), Chuck Corbin, Harold 
Falls, Tim Lohman, Marilu Meredith, Jim Morrow, Russ Pate, Sharon Plowman, 
Charles Sterling, and Katie Stone (Campbell Soup).38 Kirk Cureton, also a founding 
member of the Advisory Council, did not attend. 
S10 Plowman et al. 

The CIAR and individual members of the FG scientifi c advisory board were 
committed to health-related fi tness based on research evidence that would dictate the 
test items and program. The unity of purpose and ability to move quickly on decisions 
was instantly apparent. Material prepared by the former AAHPERD Manual 
Task Force members and others were discussed at great length and used as the basis 
for developing the new FITNESSGRAM Test Administration Manual.39 This Advisory 
Council has remained essentially intact from 1987 to the present while adding 
specialists to enhance the group as the need arose. A complete list of the advisors 
and their years of service is included in Table 1. Table 2 summarizes the various 
committees that ultimately led to the formation of the FG Advisory Council. 
The goal of a unifi ed test was not achieved in the 1980s due to philosophical 
differences between the PCPFS, AAHPERD, and the CIAR. The net result was 
that, for the fi rst time, FG had a test battery and was developing standards and 
awards; the PCPFS had its own President’s Challenge Test40 and awards program; 
and AAHPERD continued with both the HRPFT and the YFT until publication of 
Physical Best (PB) in 1988.41 The PB test battery included the 1-mile run, sum of 
triceps and calf skinfolds, sit-and-reach, modifi ed sit-ups, and pull-up/modifi ed 
pull-up. Several years later AAHPERD developed its own fi tness reporting system 
as part of the PB program. Obviously, there was considerable overlap between 
Table 1 The FITNESSGRAM® Advisory Council 
Advisory Council member Dates served 

Steven N. Blair 1987– 
Dave B. Buller 2003–2004 
Chuck B. Corbin 1987– 
Kirk J. Cureton 1987– 
Harold B. Falls 1987–2005 
Scott Going 2005– 
William Kohl 1993–1996 
Timothy G. Lohman 1987–2005 
Marilu D. Meredith 1982– 
James R. Morrow, Jr. 1987– 
Robert P. Pangrazi 1993–2005 
Russell R. Pate 1987– 
Sharon A. Plowman 1987– 
Jodi Prochaska 2005– 
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Margaret J. Safrit 1989–1995 
James F. Sallis 1989–2004 
Charles L. Sterling 1977–2002 
Gregory J. Welk 1996– 
Weimo Zhu 2003– 
The History of FITNESSGRAM® S11 

the tests and the philosophies of FG and PB. In 1991 Prudential Insurance began 
its 6-year sponsorship of FITNESSGRAM. In December 1993 a strategic partnership 
was formed between AAHPERD (represented by Mike Davis, president) and 
CIAR/Prudential (represented by Charles Sterling, Bill Kohl [FG scientifi c director], 
Marilu Meredith, and Don Southwell [Prudential president]). FG was designated 
the fi tness and activity assessment and reporting program and AAHPERD’s PB 
became the education program.42 

In 1999 the cooperative work of Charles Sterling, Marilu Meredith, Greg 
Welk (FG Scientifi c Director) and Steve Blair from CIAR, Mike Davis and Gayle 
Claman of AAHPERD, and Rainer Martens and Scott Wikgren of Human Kinetics 
Publishers resulted in an ongoing agreement for Human Kinetics to publish, 
market, and distribute all FG materials. Human Kinetics was already publishing the 
PB materials, so this agreement brought together an array of educational resources 
to support youth fi tness and activity programming. The PCPFS now includes an 
optional health-related fi tness test as part of the President’s Challenge,43 but as of 
2006 their test and FG continue to operate independently. 
Table 2 The Road to the FITNESSGRAM® Advisory Cuncil 
Date Name of committee Charge Outcome 

1975 Joint Task Force to Study To determine if the YFT Position Paper on 
Revision of AAHPERD needed revising. Physical Fitness 
Youth Fitness Test (YFT) recommending 
switch to healthrelated 
physical fi tness 
1977 Task Force on Youth To implement recom- 1980 AAHPERD 
Fitness mendations for revision Health-Related 
to health-related physical Physical Fitness 
fi tness. manual 
1985 Physical Fitness Test To develop a single Disbanded 
Manual Task Force AAHPERD fi tness battery, 
establish criterion-referenced 
standards, examine awards, 
write manual. 
1986 Joint AAHPERD-PCPFS To fi nd a test & award Unsuccessful 
Task Force system that represented a 
compromise and could be 
endorsed by AAHPERD, 
PCPFS, and CIAR. 
1987 FG Advisory Council To devise a health-related FITNESSGRAM/ 
fi tness test, criterion- ACTIVITYGRAM 

referenced standards, 
physical activity promotion 
and reporting system. 
S12 Plowman et al. 

A Concentration on Criterion-Referenced 
Standards (CRS) 
Normative referenced standards (NRS) rank an individual’s performance relative 
to that of all other individuals in the group used for reference. The makeup of the 
reference group is critical, especially in terms of physical activity and health history 
in relation to physical fi tness standards, and part of the question has always 
been whether these norms should be based on what the population can currently 
do, or whether only trained individuals should be tested to represent goals. The 
AAHPER(D) Youth Fitness Test was scored and the Presidential Award recipients 
were determined on the basis of percentile normative standards. The 85th percentile 



83 

 

standard of the latter was a source of controversy throughout the 1970s and 1980s 
and remains so today, although lower percentile awards and criterion-referenced 
health-related awards are also now available from the PCPFS.43 Despite the 1977 
Task Force recommendation, the AAHPERD Health Related Physical Fitness Test5 

also utilized percentile rather than criterion-referenced norms. Teachers were encouraged, 
however, to interpret the test results following guidelines that functioned as 
CRS. The fi rst true CRS were developed in 1978 for the South Carolina Physical 
Fitness Test.44 

In 1987 the FG Scientifi c Advisory Board established CRS for the mile run, 
%BF/BMI, sit-and-reach, sit-ups, pull-ups, and FAH.39,45 These standards set one 
cutoff point. Scores above the cutoff were classifi ed as acceptable; no label was 
associated with scores below the cutoff. The cutoff points were based on empirical 
data, normative data, and the professional judgment of the advisory council 
members.46 They were intended to set a specifi c minimal level of performance on 
each test item that was consistent with acceptable good health (minimal disease 
risk) and adequate function (the ability to carry on with tasks of daily life) independent 
of the population tested, or the proportion of the population that meets 
the standard.39 

The FG CRS were the fi rst for youth fi tness that were put into widespread 
national and international use. In the 1992 Test Administration Manual,47 healthy 
fi tness zones (HFZ) replaced the single cutoff score. Results of each test could now 
be evaluated as “Needs Improvement” (NI), in the “Healthy Fitness Zone”(HFZ),  
or above the Healthy Fitness Zone. The goal remained achievement of the HFZ 
for all students, but it was recognized that scores higher than the upper limit of the 
HFZ were both attainable and healthy, with the possible exception of excessive 
leanness. 
CRS for health-related physical fi tness require both criterion and fi eld test items 
that relate to health status and function. They also require scores that are responsive 
to health status and physical activity. This means that the reliability and validity 
must be established not only for the fi eld test items but also for the criterion referenced 
standards. Additional criteria for fi eld tests include objectivity and ease of 
administration. Available physiologic and psychometric research on each item in the 
FG battery was presented fi rst in 1994,48 published online in 2001, and updated in 
2003.49 Areas of needed research are constantly being explored, and as information 
is available, test items and standards are changed. Table 3 presents a listing of the 
deletions and additions of test items that have occurred from 1987 to 2005. 
The History of FITNESSGRAM® S13 

A Consistent Emphasis on Fitness Behavior/ 
Physical Activity 
The emphasis on fi tness behavior and physical activity is seen in two major areas 
of the FG program: the award structure and the development of ACTIVITYGRAM. 
In 1987 FG offered awards that were labeled as such.39 By 1992,47 however, the 
decision had been made to not use an award system but instead to institute a recognition 
system. This was based on the belief that awards are often perceived as being 
something that is given and are attainable only by an elite few whereas recognition is 
earned by accomplishment. Because maintaining good fi tness depends on establishing 
patterns of regular physical activity, activity participation should be reinforced. 
In the 2004 manual50 these ideas were formalized into the HELP philosophy. The 
essence of the HELP philosophy is that Health comes from regular physical activity 
and the development of health-related physical fi tness is for Everyone for a Lifetime 
and it should be designed to meet Personal needs.50,51 

FG allows recognition both for fi tness attainment (the product), for all individuals 
who attain the HFZ, but emphasizes rewarding fi tness behavior (the process).  
Teachers are encouraged not to use test performance recognition to the exclusion of 
Table 3 Additions and Deletions to the FITNESSGRAM® Health- 
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Related Fitness Test Battery 1987–2005 
Fitness Year Year 
component Test item included deleted 
Aerobic Capacity One Mile Run/Walk 1987 
PACER 1992 
One Mile Walk Test 1999 
Body Composition Skinfold Measure of % Body Fat 1987 
Body Mass Index (height & weight) 1987 
Portable Bioelectric Impedance Analyzers 2004 
Muscular Strength Modifi ed Sit-up Test 1987 1992 
& Endurance Curl-up Test 1992 
Pull-up 1987 2005 
Flexed Arm Hang 1987 
90° Push-up 1992 
Modifi ed Pull-up 1992 
Trunk Lift 1992 
Flexibility Sit-and-Reach Test 1987 1992 
Back-Saver Sit-and-Reach Test 1992 
Shoulder Stretch 1992 
Other Items Shuttle Run (K–3) 1987 1992 
S14 Plowman et al. 

activity participation recognition. Available recognitions have changed through the 
years. “I’m Fit” was designed to recognize either achievement of the HFZ on 5 of 6 
(or 4 of 5) test items or improvement in performance on at least 2 test items. “Get 
Fit,” “Fit for Life,” the FITNESSGRAM Honor Award, and “SMARTCHOICE” 
programs were intended to recognize participants for completion of exercise logs, 
achievement of specifi c goals, fulfi llment of contractual agreements, and completion 
of the test assessment plus physical activities at home, in school, or the community. 
39,47 “It’s Your Move” was introduced in 1994 and consisted of a series 
of activity booklets for students in K–6 that incorporated a recognition system. 
“You Stay Active,” a joint AAHPERD/CIAR project,52 was introduced in 1995 
and consisted of comprehensive activity programs, assessment activities, cognitive 
activities, activity-promoting events, goal-setting performance recognition, and a 
model school/teacher recognition program for conducting programs that focused 
attention on and encouraged regular physical activity.53 Now, in 2006, students 
can still earn the “Get Fit” or a Fitness Contract Recognition (determined by the 
teacher). In addition, students can earn the Presidential Active Lifestyle Award.50 

FG/CIAR, AAHPERD, and the PCPFS jointly promote the PCPFS Presidential 
Active Lifestyle Award (PALA).43,50 

The culmination of the emphasis on physical activity occurred with the development 
of ACTIVITYGRAM 50,53 predominantly targeted for Gades 5 and higher. 
The ACTIVITYGRAM module was based conceptually on a previously validated 
instrument known as the Previous Day Physical Activity Recall,54 but includes a 
number of enhancements that take advantage of the computer interface and other 
features to help promote interest and involvement in physical activity. The student 
is asked to report his/her activity for each 30-min block on two schooldays and one 
weekend day, selecting from a list of activities categorized according to the Physical 
Activity Pyramid.50,55 Duration and intensity are quantifi ed. Students completing 
the assessment receive personalized reports similar to the existing FG reports but 
evaluating their minutes of activity, times during the day when they are active, and 
the types of activity in which they are currently engaged. 

Systematic Updating and Sophistication of 
the Computerized Reporting System 
As stated previously, FG was originally conceived and produced as a mainframe 
computerized reporting system for physical fi tness test results. Table 4 presents the 
evolution of the FITNESSGRAM software from version 1.0 to the current 8.0. Note 
that (for reasons now forgotten) there never was a version 4.0, and the missing version 
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7.0 was an attempted web based system that was never widely available. As 
can be seen from Table 4, the fi rst two versions supported the AAHPER(D) YFT 
and HRPFT. Since that time the FITNESSGRAM test battery has been the only test 
battery supported. ACTIVITYGRAM fifi rst appeared in version 6.0. 
The importance of the sponsorship of Campbell Soup (1982–90) and then 
Prudential Insurance (1991–97) cannot be stressed enough. This support allowed 
initially for the data entry to be done in Dallas and ultimately for personal computer 
(PC) software to be programmed and distributed to schools fi rst without charge and 
then essentially for pennies per student involved. Prudential Life Insurance agents 
were given kits and encouraged to become involved with their local schools. By 
The History of FITNESSGRAM® S15 

Table 4 Key Highlights in the Evolution of FITNESSGRAM® Software 
and Reports 
1982 – 1984 (Version 1.0) 
Sponsor / Partnerships 

• Campbell Soup Company’s Institute for Health and Fitness 
Technology 

• Mini-mainframe computer at Cooper Institute for Aerobics Research, Dallas, Texas  
• Service bureau approach—all data sent to Dallas where reports were produced and 
returned to districts 
• Data entered via “bubble” cards completed by teacher, then scanned into database. 
• Graphical presentation of current test results 
Notable Features 

• Schools could administer the AAHPERD Health Related Fitness Test or the 
AAHPERD Youth Fitness Test 
• Results were presented using percentile norms 
• Basic reports included: FITNESSGRAM (single sheet report for student and parents) 

and Summary Report 
1985 – 1987 (Version 2.0) 
Sponsor / Partnerships 

• Campbell Soup Company’s Institute for Health and Fitness 
Technology 
• Apple IIe, dual disk 
• Menu-driven application 
• Easy-to-use software 
• FITNESSGRAM reports were printed on preprinted forms with a line printer 
• Teachers entered data by typing 
Notable Features 

• Software was available for both the AAHPERD Health Related Fitness Test and the 
AAHPERD Youth Fitness Test 
• Results were presented using percentile norms 

1987 – 1993 (Version 3.0) 
Sponsor / Partnerships 

• Campbell Soup Company continued as sponsor through 1989–90 school year 
• Prudential Insurance Company began sponsorship in 1991–92 school year 
Technology 

• Versions for Apple IIe, Apple IIgs, and DOS 
• Dual disk version, added a DOS hard disk version in 1989 
• Easy-to-use software 
• FITNESSGRAM reports produced on preprinted forms with a line printer 

• Basic group statistical report included in software 
(continued) 
S16 Plowman et al. 

Notable Features 
• FITNESSGRAM health related test battery 

• Results were presented using criterion referenced standards indicating minimal levels 
of fi tness for health 

1994 – 1998 (Version 5.0) 
Sponsor / Partnerships 

• Prudential Insurance Company continued sponsorship through 1996–97 school year 
• No sponsor beyond 1997 



86 

 

• Implemented partnership with AAHPERD and their Physical Best curriculum 
program 
Technology 

• Versions for DOS, Macintosh, and later Windows 
• Hard drive data storage 
• Relational database using multiple related tables of data 
• Printing available on laser printers 
• Introduced importing and exporting of data 
• Included new utilities to facilitate management of data such as promoting students 
and moving them from class to class 
• Added the Achievement of Standards Report 
• Teachers enter data by typing or scanning with Scantron forms 
Notable Features 

• Introduction of Healthy Fitness Zone rather than a single standard 
• Introduction of the PACER aerobic capacity assessment and new musculoskeletal 
fi tness tests (curl-up, trunk lift, 90° push-up, back saver sit-and-reach, and shoulder 
stretch) 
• Reported calculated VO2max to allow for comparison between aerobic capacity 
assessments from one test date to another 
• Included a Spanish translation of the FITNESSGRAM report 

• Introduced handwritten version of the Long Term Tracking Report 

1999 – 2004 (Version 6.0) 
Sponsor / Partnerships 
• Continued partnership with AAHPERD and their Physical Best curriculum program 
• Finalized partnership with Human Kinetics to publish and distribute all 
FITNESSGRAM materials in 1999 

• AAHPERD, CIAR, and HK formed the American Fitness Alliance 
• Entered into cooperative arrangement with PCPFS and AAHPERD to promote the 
Presidential Active Lifestyle Award (PALA) 
(continued) 

Table 4 (continued) 
The History of FITNESSGRAM® S17 

Technology 

• Versions for Windows and Macintosh 
• Network version of software to allow use in school computer labs 
• Student interface available to allow students to do own data entry 
• Graphical presentation of both current and past test results 
Notable Features 
• Introduction of ACTIVITYGRAM module that included a 3-day physical activity 
recall and report of results 
• Introduction of questions regarding activity levels for integration with fi tness output 

2005 (Version 8.0) 
Sponsor / Partnerships 

• Continued partnership with AAHPERD and their Physical Best curriculum program 
• Continued partnership with Human Kinetics to publish and distribute all 
FITNESSGRAM materials 

• Continued cooperative arrangement with PCPFS and AAHPERD to promote the 
Presidential Active Lifestyle Award (PALA) 
Technology 

• Versions for Windows and Macintosh 
• Use of SQL database engine 
• Standalone version, Local Area Network version (school building) and Wide Area 
Network version (district server) 
• Centralized database for network versions 
• Greatly enhanced import and export capabilities 
• Improved security features 
• Data entry via a pocket PC module 
• Teachers can select from the test items and order them on the input screen and on the 
score sheet for recording data 
Notable Features 

• Introduction of Activity Log module for entering pedometer steps per day or minutes 
of activity per day 
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• Activity Log includes feature to allow teachers to develop customized incentive  
challenges for students and classes 
• New report specifi cally for parents explaining FITNESSGRAM test results 

• Modifi cation in presentation of body composition information 
• New preprinted output forms for ACTIVITYGRAM 
• Access to ACTIVITYGRAM through the teacher application 
• Computerized long-term tracking report for FITNESSGRAM data 

Table 4 (continued) 
S18 Plowman et al. 

1997, sponsorship ended and FG was supported directly from product sales. The 
publication agreement with Human Kinetics has allowed FG to continue to grow 
the user base and to enhance and upgrade the software and reports. 
As suggested above, data entry was initially conducted at CIAR in Dallas. 
Teachers completed “bubble” cards that were then scanned into the mini-mainframe 
computer that printed the FG report cards, which in turn were sent back to 
the teachers. By version 2.0, teachers could type in the data that was then printed 
out via an inline printer on forms that were purchased. Scantron forms for scanning 
data into the computer and the ability to utilize laser printers were the next innovations. 
Student input of data became an option with version 6.0. Now it is possible 
to input data directly from a pocket PC module. 
Initially the only output that was available was the individual student report, the 
FG card. Gradually group statistical information became part of the output starting 
with version 3.0. Reports can now be generated for individual classes, schools, or 
districts. With version 8.0 it is possible to longitudinally track students graphically 
on each item with available data throughout their school career. 
The sophistication of the PC software has always depended in large part on the 
sophistication of the available computers in the schools. At fi rst that meant Apple 
technology in the form of IIe, IIgs, and Macintosh. By version 3.0 (1989) a DOS 
version was available and this evolved into Windows. Currently Macintosh and 
Windows versions are available. Networking versions that allowed use in school 
computer labs fi rst became available in version 6.0. Version 8.0 is designed to 
enhance the use of assessments in school and district computer networks. Previous 
versions allowed multiple teachers to be linked in the same school. The latest version 
allows multiple schools to be linked within a larger school district. The use of 
unique individual, teacher, school, district, and state ID numbers will facilitate the 
use of this data for large-scale tracking and surveillance projects. Enhancements in 
the software also allow for more personalized monitoring of physical activity. An 
activity log now provides a calendar-type interface that allows youth to monitor 
and track their personal activity levels (using minutes or pedometer steps). Youth 
who meet the requirements for the PCPFS PALA award are automatically fl agged 
within the software so that teachers can send requests to PCPFS for awards. 

Conclusion 
FITNESSGRAM/ ACTIVITYGRAM represents an important innovation in the fi eld of 
physical education/youth fi tness. It is dedicated to providing the best possible physical 
fi tness assessment, activity promotion, and feedback system for students, teachers, 
and parents to encourage lifelong physical activity and lifetime health-related 
physical fi tness. Materials included in the Administration Manual and Technical 
Reference Guide are constantly updated based on physiological/epidemiological, 
behavioral, and pedagogical research to support these unchanging goals utilizing 
the latest technology. Therefore FITNESSGRAM/ ACTIVITYGRAM will always be 
evolving—a work in progress. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 4 

Health Benefits of Physical Activity 

and Fitness in Children 

Gregory J. Welk & Steven N. Blair 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with use and interpretation of FITNESSGRAM assessments. This chapter, 

devoted to the Health Benefits of Physical Activity and Fitness in Youth, describes the links 

between physical activity, fitness and health in children. Conceptually, the material in this 

chapter provides a foundation for the health-related focus used in the FITNESSGRAM and in 

the interpretation of the assessments. 
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How are physical activity, physical fitness and health related? 
Many people assume that physical activity and physical fitness are directly related but 

they actually represent very different things. Physical activity is a behavior while physical 

fitness is a trait or characteristic. While physical activity will contribute to physical fitness the 

relationships are not as strong as many would expect. There are a variety of other factors that  

influence levels of physical fitness and many are outside of a person’s control (See the chapter 

on Factors that Influence Fitness for more details). The relationship between physical activity 

and obesity is also not as high as would be expected (especially among children). Even if a  

relationship is present, it is not clear that it is a “causal” factor. Physical inactivity can lead to 

obesity but it is equally plausible that obesity leads to inactivity. 

The current consensus is that physical activity and physical fitness are reciprocally 

related (bi-directional arrow) and that they exert independent effects on health. This implies 

that a person needs to be physically active even if they have reasonable levels of fitness.  

Individuals with low levels of fitness can also obtain health benefits by remaining physically 

active. Because some of the factors influencing fitness are out of a person’s control (e.g.  

genetics and rate of maturation), emphasis should be placed on being physically active. The 

model presented below is useful in understanding the relationships between physical activity, 

physical fitness and health (Corbin, 2001). 
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What are the specific health benefits associated with physical 
activity? 
The health benefits of regular physical activity are now well established. In 1996, The 

Surgeon General of the United States issued a report called “Physical Activity and Health” that 

summarized the current consensus regarding the health benefits of physical activity (U.S. 

Department of Health and Human Services, 1996). The general conclusions from the report are 

listed below. 

General Conclusions from the Surgeon General’s 

Report on Physical Activity and Health 

� People of all ages, both male and female, benefit from regular physical activity.  

� Significant health benefits can be obtained by including a moderate amount of physical 

activity (e.g., 30 minutes of brisk walking or raking leaves, 15 minutes of running, or 

45 minutes of playing volleyball) on most, if not all, days of the week. Through a 

modest increase in daily activity, most Americans can improve their health and quality 

of life. 

� Additional health benefits can be gained through greater amounts of physical activity.  

People who can maintain a regular regimen of activity that is of longer duration or of 

more vigorous intensity are likely to derive greater health benefits. 

� Physical activity reduces the risk of premature mortality in general, and of coronary 
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heart disease, hypertension, colon cancer, and diabetes mellitus in particular. Physical 

activity also improves mental health and is important for the health of muscles, bones 

and joints. 

� More than 60 percent of American adults are not regularly physically active. In fact,  

25% of all adults are not active at all. 

� Nearly half of American youths 12-21 years of age are not vigorously active on a 

regular basis. Moreover, physical activity declines dramatically during adolescence. 

� Daily enrollment in physical education classes has declined among high school 

students from 42 percent in 1991 to 25 percent in 1995. 

� Research on understanding and promoting physical activity is at an early stage, but 

some interventions to promote physical activity through schools, worksites, and health 

care settings have been evaluated and found to be successful. 

These statements highlight the importance of physical activity for health. The statistics 

about the prevalence of inactivity in the population also indicate that major public health 

efforts are needed to promote physical activity in the population. The Surgeon General’s 

Report provides considerable detail from the scientific literature to support these conclusions. 

Readers interested in additional information on physical activity and health are encouraged to 

directly access the online version of the Report. (Surgeon General's Report). 
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Is physical activity important for the health of children? 
Direct links between physical activity and specific health outcomes have been 

established primarily among adults. Research has been conducted on the health benefits of 

activity in children but the relationships are harder to detect (Baranowski et al., 1992). There 

are a number of reasons for this but the primary one is that chronic diseases that plague our 

society take time to develop. The progressive nature of chronic conditions strongly suggests 

that the presence of risk factors during childhood increases the likelihood of health problems 

during adulthood. A number of studies have documented links between physical activity and 

physical fitness and cardiovascular disease risk factors (mainly cholesterol) in children 

(Andersen et al., 2006; Boreham, Twisk, Savage, Cran, & Strain, 1997; Katzmarzyk, Malina, 

& Bouchard, 1999; Raitakari et al., 1997; Stewart et al., 1995). The relationships appear to be 

confounded to some degree by body fatness (Boreham et al., 2001; Twisk, Kemper, & van 

Mechelen, 2000) which indicates that physical activity may not provide complete protection 

from the health risks of obesity in children. Because both physical activity and fatness have 

been found to track over the lifespan (Twisk, Kemper, van Mechelen, & Post, 1997; Twisk et  

al., 2000; Yang, Telama, Viikari, & Raitakari, 2006) it is important that children establish 

positive lifestyle habits and healthy levels of fitness at an early age. A comparison of different 

lifestyle factors in the Amsterdam Growth and Health study found that physical inactivity was 

the most important lifestyle parameter related to future CHD risk. 

While there are significant health benefits associated with physical activity for children 

(Bar-Or & Malina, 1995) the relationships would likely be contingent on continued 

involvement over time. Therefore, a more important rationale for promoting physical activity 

is to establish long-term interest in physical activity. Thus, the goal for youth activity 

promotion should be to help children develop the cognitive and behavioral skills to help them 

be active through adolescence and into adulthood. Blair and colleagues presented a conceptual  

model describing the links and relationships between children’s physical activity and health  
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(O'Hara, Baranowski, Simons-Morton, Wilson, & Parcel, 1989). A modified version of this 

model is presented below to serve as the basis for the remaining material presented in the 

chapter. 
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Physical Activity and Health 
Childhood 

Health 
Childhood 
Health 
Childhood 
Physical 
Activity 
Childhood 
Physical 
Activity 

Adult 
Health 
Adult 
Health 
Adult 
Physical 
Activity 
Adult 
Physical 

Activity 
An important concept in the model is that there are reciprocal relationships (bidirectional 

arrows) between physical activity and health. Physical activity is needed for good 

health, but it is also true that a person must have reasonable levels of health and fitness to be 

able to participate in physical activity. The same is true regarding body composition as 

physical inactivity is both a cause and consequence of overweight and obesity. Physical 

inactivity clearly increases risks for becoming overweight or obese but once a person is 

overweight physical activity becomes less enjoyable and more strenuous. This is true for both 

children and adults. 

A second important concept is that good health requires that healthy behaviors be 

maintained over time. An active child will benefit from physical activity during childhood, but 

these benefits will not be retained unless the child adopts an active lifestyle as an adult. While 

fitness is important in childhood, the more significant, long-term objective is to promote 
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activity habits so that active children eventually become active adults. This concept serves as 

one of the key aspects of the overall FITNESSGRAM philosophy (see Chapter on Introduction 

to FITNESSGRAM) - ‘health is available to everyone for a lifetime’. 

How physically active are children? 
There is little data about the activity patterns on young children. This is not due to 

limited interest by the scientific community but rather to the challenges associated with 

assessing physical activity in children. As described in a chapter on Physical Activity 

Assessment a number of techniques have been used to assess activity and they each have 

different advantages and disadvantages. A number of studies have sought to characterize 

activity in children but the results vary by the methods that are used. A detailed review of this 

literature is beyond the scope of this document but some generalizations are provided. In 
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general, studies that use heart rate monitoring, or various electronic activity monitors tend to 

underestimate true levels of activity while self-report instruments tend to overestimate activity 

levels in children. This is because of unique ways in which this data is collected, processed and 

interpreted. A recent review article discusses some of the issues with physical activity 

assessment in youth. (Salmon & Timperio, 2007) 

The most frequently cited information about activity patterns in youth is from some of 

the large surveillance instruments used by the CDC such as the Youth Risk Behavioral Survey 

(YRBS), a national survey conducted by the Centers for Disease Control and Prevention 

(www.cdc.gov). This ongoing surveillance system provides detailed information on physical 

activity and other risk behaviors among adolescents on an annual basis (see web site for more 

details - http://www.cdc.gov/nccdphp/dash/yrbs/index.htm). This study has documented that 

approximately two thirds (64.1%) of students nationwide participated in vigorous activities for 

at least 20 minutes on 3 or more days of the past week. Click here for a brief summary of the 

recent data from the Youth Risk Behavioral Survey. The National Survey of Children’s 

Health, conducted by the U.S. Department of Health and Human Services, is another 

nationally representative study on children’s physical activity. Results are compiled by state 

for the year 2005. The survey calculated the percent of children that participated in physical 

activity for at least 20 minutes on 3 or more days during the week. Click here to see your 

state’s summary. 

The YRBS provides a valuable surveillance tool to track activity patterns among 

adolescents but the levels of activity in younger children are not well established. Compiled 

data collected from the Activitygram assessment will eventually help to provide information 

about activity patterns across the elementary, middle and secondary school years but norms or  

standards are not available yet. Updates will be provided here as this data becomes available. 

How physically fit are children? 
There is limited data available on the fitness levels of American children. The only 

national data available is from the National Child and Youth Fitness Survey (NCYFS) 

conducted back in 1987 and 1988. This study provided descriptive information for some of the 

commonly administered fitness assessments used in physical education. Because criterion 

levels were not used as standards, it is not possible to directly determine if these levels reflect  

high or low levels of fitness (For more information see the chapter on Fitness Standards in 

FITNESSGRAM. 

Blair and colleagues (O'Hara et al., 1989) conducted an evaluation of a large sample of 
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children from the NCYFS using the FITNESSGRAM standards. The passing rates for the 

different assessments are provided below for both boys and girls. The results indicate that the 

majority of students in this sample passed the health related criterion standards used in 

FITNESSGRAM. 
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Assessment Boys 
(n = 19, 275) 

Girls 
(n = 18,179) 

Mile Run 69% 63% 

Body Composition 83% 84% 

Flexibility 96% 89% 

Sit-ups 74% 67% 

Puch-ups 58% 40% 

Each year, the State of California presents results of statewide fitness assessments 

conducted as part of their required testing process for students in grades 5, 7, and 9. 

FITNESSGRAM is the required assessment for this statewide effort so the results from this 

monitoring provide some useful values for comparison. Below are the results from the 2005- 

2006 school year. 

Percentage of Students in Healthy 

Fitness Zone 

Physical Fitness Test Grade 5 Grade 7 Grade 9 
Aerobic Capacity 60.2% 60.5% 52.4% 

Body Composition 67.4% 67.0% 68.0% 

Abdominal Strength 80.6% 83.1% 82.6% 

Trunk Extension Strength 88.2% 89.3% 86.3% 

Upper Body Strength 67.1% 68.7% 695% 

Flexibility 66.6% 72.4% 70.3% 

These results reveal that the majority of children can pass most of the health related 

fitness assessments. There also does not appear to be any systematic trend toward lower 

passing rates across the three grades. The large difference in passing rates on the aerobic 

assessment between grades 7 and 9 may indicate lower fitness levels for 9 th graders but this 

would need further confirmation from other studies. The California Department of Education 

has tended to present a more negative view of the same data in their evaluation of the results. 

They tend to emphasize the small percentage of children that could pass all five fitness tests.  

The assumption is that a child could only be considered “fit” if they could pass all five tests at  

the criterion level. While this is certainly a good goal, the specific and multidimensional nature 

of fitness makes it difficult for children (or adults) to excel in all aspects of fitness. For more 

information on this subject, click here to see the section on Factors Influencing Fitness. 

Plans are currently in place to begin compiling national data on fitness levels using the 

FITNESSGRAM assessments and several additional states (e.g. Texas) have embarked on plans 

to systematically collect data from the entire state. Details and summaries will be posted here 

as they become available. 
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Are children today less fit than children from previous generations? 
There is a general belief in society that children today are considerably less fit than 

children in previous generations but there is little objective data to indicate that this is true. 

Assessing population-wide changes in fitness and health over time presents some considerable 

challenges. The only way to accurately examine time trends is to compare passing rates on 

representative samples of children that complete the same assessments. Because there has been 

a progressive change in the types of fitness tests that were conducted over time it is difficult to 

make comparisons (Corbin & Pangrazi, 1992). The one measure of fitness that hasn’t changed 

much over the past 30 years is the measures for upper body strength (pull-up and flexed arm 

hang). The data from this test reveal little change over time in the passing rates for children on 

muscular fitness tests. These data reveal that few changes have occurred in the general fitness 

levels of children in the past 30 years. 

Similar long-term trends are not available for body composition since it has only 

recently been added as an assessment in fitness batteries but the trends in the past 15 years 

reveal a progressive increase in body fatness among children (Troiano, Flegal, Kuczmarski,  

Campell, & Johnson, 1995; Troiano & Flegal, 1998). The National Survey of Children’s 

Health also assessed body composition levels in children nationwide. Results are compiled by 

state for the year 2005. The survey calculated the percent of children that were overweight 

through parent-reported height and weight measures of the children. Tables showing results 

for individual states is provided in the Appendix to this chapter. 

These recent population wide trends are evident for nearly all ages and demographic 

subgroups and children are no exception. For additional information on body composition and 

body composition trends see the chapter on Body Composition Assessment. 

Does physical activity lead to fitness in children? 
There is great controversy regarding whether children are adaptable to physical training. 

While there is considerable evidence documenting the amount of activity needed to improve 

fitness in adults, the relationships are harder to determine for children. Many factors confound 

the relationships and make it difficult to study among children. For example, children will  

improve in fitness naturally with age as part of the normal maturation process. Running 

economy also improves with age independent of training. Therefore, children can perform 

better on fitness tests but not necessarily have higher levels of fitness. Fitness assessments also 

present a somewhat imperfect assessment of physical condition, and questions of validity may 

have even greater impact for assessments with children. A final difficulty in examining this 

question is in matching training dosages to allow comparisons with adults. While these 

challenges confound the results of individual studies, the general conclusions from a number 

of studies indicate that children do respond to training and adapt to physical activity. Click 

here to see a review of studies on trainability of youth. A review and commentary of this issue 

is also provided in the chapter on Factors Influencing Fitness. Click here to see additional 

information on how activity influences fitness. 

An important behavioral issue that is relevant to this issue is that just because children CAN 

adapt 

to physical training does not mean that they should be encouraged or required to do so. Because 
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fitness cannot be maintained without regular participation in physical activity a more important 

objective is to promote and foster continued interest in physical activity. 

Do active children become active adults? 
A number of studies have examined the tracking of physical activity patterns over the lifespan; 

however it has proven difficult to accurately determine the strength of these associations.  

Limitations of activity assessment instruments, difficulty of retaining research participants 

over time and the inherent variability of physical activity by day and season all contribute 

unique challenges that investigators must overcome to examine this issue. Early studies 

indicated only weak amounts of tracking over time but as the designs and techniques have 

improved, more favorable results have been reported. The current consensus is that physical  

activity does track to a moderate extent over time but the tracking coefficients decrease when 

comparisons are made over longer periods of time. Preliminary evidence indicates that 

tracking of inactive or sedentary behaviors may be greater than for physical activity. The 

results do support the importance of promoting physical activity among young children since 

patterns established as a child or adolescent do tend to track over time. Click here to see a  

review of some of the recent tracking studies click here. Additional information on this topic is 

also available in the chapter on the Determinants of Physical Activity. 
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Appendix 
The National Survey of Children’s Health: Physical Activity Data by State 

Results are from the National Survey of Children’s 

Health 

http://www.cdc.gov/nchs/about/major/slaits/nsch.htm 
STATE BOYS GIRLS 

Alabama 82.1% 72.7% 

Alaska 77.0% 74.2% 

Arizona 77.9% 67.4% 
Arkansas 79.0% 65.3% 

California 79.3% 70.4% 

Colorado 73.3% 67.4% 

Connecticut 73.9% 62.7% 
Delaware 72.3% 59.0% 

District of Columbia 71.4% 52.6% 

Florida 76.9% 60.3% 

Georgia 72.7% 65.6% 
Hawaii 80.7% 69.0% 

Idaho 73.8% 66.9% 

Illinois 75.3% 67.1% 

Indiana 73.1% 67.8% 
Iowa 81.0% 68.0% 

Kansas 81.9% 70.9% 

Kentucky 74.4% 62.3% 

Louisiana 80.5% 69.7% 
Maine 72.9% 61.6% 

Maryland 70.5% 52.6% 

Massachusetts 73.0% 61.6% 

Michigan 76.7% 61.7% 
Minnesota 77.9% 67.5% 

Mississippi 76.0% 62.8% 

Missouri 77.3% 66.5% 

Montana 79.1% 73.6% 
Nebraska 78.2% 70.0% 
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Nevada 76.7% 68.1% 

New Hampshire 73.5% 62.3% 
New Jersey 74.9% 58.2% 

New Mexico 77.6% 61.5% 

New York 76.7% 59.6% 

North Carolina 79.1% 69.6% 
North Dakota 80.4% 70.1% 

Ohio 76.0% 63.5% 

Oklahoma 82.3% 63.5% 

Oregon 79.9% 74.0% 
Pennsylvania 73.7% 61.5% 

Rhode Island 69.4% 57.8% 

South Carolina 76.8% 58.4% 

South Dakota 77.6% 68.4% 
Tennessee 72.4% 57.1% 

Texas 77.3% 70.5% 

Utah 77.7% 65.1% 

Vermont 79.6% 67.2% 
Virginia 76.9% 68.1% 

Washington 77.4% 68.4% 

West Virginia 81.6% 72.6% 

Wisconsin 79.8% 70.4% 
Wyoming 80.5% 72.7% 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 5 

Factors that Influence Physical Fitness in 

Children and Adolescents 

Robert P. Pangrazi & Charles B. Corbin 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with use and interpretation of FITNESSGRAM assessments. This chapter 

is devoted to the various factors that influence physical fitness in children. The following 

questions are specifically addressed: 

What does research suggest about children’s fitness? ..........................................5-2 

How fit are American children? ...........................................................................5-2 

Are American children less fit than they were in previous decades?...................5-2 

If youth watch more TV and some are less active than in the past, how 
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is it possible that they are as fit as the youth of previous generations?................5-2 

Why are children fatter now than in the past, but not less fit on other tests than 

in the past?............................................................................................................5 -3 

How does maturation impact physical activity and fitness? ................................5-4 

How does maturation affect body composition? ..................................................5-4 

How does maturation affect strength and muscular endurance? ..........................5-5 

How does maturation affect aerobic fitness?........................................................5-5 

How does physical activity influence the fitness of children? ..............................5-5 

How does heredity impact physical performance in children? ............................5-6 

What other factors influence physical performance? ...........................................5-6 

How does obesity affect physical performance? ..................................................5-6 

How does a child’s physique affect physical activity and fitness performance? .5 -7 

How do children’s activity patterns change as children mature?.........................5-7 

References .................................................................................................................5-9 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Factors Influencing Fitness – Page 5-2 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, Texas 

What does research suggest about children’s fitness? 
How fit are American children? 
Research indicates that most children meet the criterion referenced standards for most 

of the health-related components of physical fitness (Corbin & Pangrazi, 1992; Pate et al.,  

1990). Two thirds or more of our youth meet the criterion referenced fitness standards for the 

tests in the FITNESSGRAM Battery. Because there are multiple tests in the battery (a battery 

is a group of several tests measuring different fitness components) it is likely that there will be 

at least one test on which each child may not do well. Because of individual differences, the 

test item on which one child does not perform well will be different from the item on which 

another child does not do well. To be sure, promoting activity among children is important.  

However, activity is not the only factor that influences the fitness of youth. Factors that 

determine the tests that each child performs well, or not so well, are determined by many 

factors (see later questions). 

Just as children are more active than adults, they are typically more fit than adults. This 

is because over time unhealthy lifestyles (such as sedentary living) contribute to poor health. 

For example, brushing one’s teeth can help prevent cavities but even those who do not brush  

their teeth may not have cavities right away. It takes a while for an unhealthy lifestyle to catch 

up with you and adults have had more time. This illustrates the importance of practicing 

healthy lifestyles early in life. 

Are American children less fit than they were in previous decades? 
Contrary to popular opinion children are as fit today as they were in previous decades 

on most tests of fitness. The exception is body fatness. More children today are classified as 

obese or above health standards for body fatness than in past decades (Troiano et al., 1995). 

For tests of cardiovascular fitness, muscle fitness, and flexibility children are just as fit 

in recent decades as they were in the 1960s and 1970s. Modern day children actually score 

better than children of the 1950s probably because modern day children are used to taking 

fitness tests and children in the 1950s were not. 

If youth watch more TV and some are less active than in the past, how is it 
possible that they are as fit as the youth of previous generations? 
The answer to this question is that there are many factors that influence the fitness of 

youth and physical activity is just one of them. See model below: 
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Influences on Physical Fitness 
PPhhyyssiiccaall ffiittnneessss 
MMaattuurraattiioonn 

HHeerreeddiittyy 
PPhhyyssiiccaall aaccttiivviittyy 

EEnnvviirroonnmmeenntt 
Among children, heredity and maturation (age) have more influence on the fitness than does 

physical activity. As children become adults, maturation and age become less important 

factors. Also healthy lifestyles begin to become more important in influencing health and 

health risk factors as a person grows older. For example, inactivity contributes significantly to 

a variety of hypokinetic conditions among adults while these conditions are not prevalent in 

youth (USDHHS, 1996). 

Even an active child can score poorly on a fitness test if he or she does not have a 

hereditary predisposition to do well on a specific fitness test and/or if he or she is younger that 

others in his or her class in school or is a late maturer (Armstrong & Weisman, 2000; Pangrazi 

& Corbin, 1990). Likewise, a child who is inactive can perform better than many other 

children if he or she has a strong hereditary predisposition to do well and is older or more 

mature than other children in the group. Other lifestyle factors such as nutrition and adequate 

sleep also play a role, as do factors such as environment and medical care. Some students are 

simply more motivated to do well on these types of tests than are their classmates. 

Why are children fatter now than in the past, but not less fit on other tests than 
in the past? 
Body fatness is influenced by both inactivity and poor nutrition. Two unhealthy 

lifestyles can catch up with a person faster than one. Battle and Brownell (1997) have 

suggested that we live in a “toxic environment” for fitness and fatness. They ARE NOT 

referring to typical descriptions of the toxic environment associated with pollution and 

environmental waste. They ARE talking about the fact that our society encourages inactivity 

among children as a result of TV, computers, and the lack of activity in normal daily life as 

well as the fact that many more people eat “fast food” that contains many empty calories. 

Over the short term the toxic environment of inactivity and poor eating results in 

increased body fatness among youth while inactivity may take longer to produce lower fitness.  

As children grow older they increase in fitness because of age, maturation and heredity. Only 
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after they quit growing and are exposed to inactivity for a number of years do the negative 

effects of the toxic environment begin to affect other parts of fitness. 

How does maturation impact physical activity and fitness? 
Teachers know that some youngsters mature faster than others. If two children are the 

same age and sex, but one is physiologically older (advanced skeletal maturation), the more 

mature child usually performs better on tests than does the less mature child. Examining 

fitness norms shows that performance standards typically increase as children grow older. 

Because age does not accurately reflect physical maturity, an immature active child might 

score lower than a more mature, less active youngster even though they are the same age. 

Maturation can override the effects of activity among young children. Age also plays a role in 
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fitness performance (Pangrazi & Corbin, 1990). As little as three months difference in age 

helps youngsters perform better than younger children, regardless of training. Expect older 

students in the same class with younger children to perform better. 

Studies examining skeletal age (Gruelich & Pyle, 1959; Krahenbuhl & Pangrazi, 1983) 

consistently show that a five- to six-year variation in skeletal maturity exists in a typical 

classroom of youngsters. For example, a class of third graders who are all 8 years old 

chronologically range in skeletal age from 5 to 11 years. This means that some youngsters are 

actually 5-year-olds skeletally and are trying to compete with others who are as mature as 11- 

year-olds. Effective programs have to offer activities that are developmentally appropriate and 

suited to their level of maturity. 

Early-maturing children of both sexes are generally heavier and taller for their age than 

are average- or late-maturing students. Obese children (endomorphs) are often more mature for 

their age than are normal-weight children and carry larger amounts of muscle and bone tissue. 

However, these obese children also carry a greater percentage of body weight as fat tissue 

(Malina, 1991), which decreases their motor performance. The motor performance of boys is 

related to skeletal maturity in that a more mature boy usually performs better on motor tasks 

(Clarke, 1971). For girls, however, motor performance appears not to be related to 

physiological maturity, and Malina (1991) found that late maturation is commonly associated 

with exceptional motor performance. Physical education programs often ask students to learn 

at the same rate, even though this practice may be detrimental to the development of students 

who are maturing at a faster or slower rate. Students do not mature at the same rate and are not 

at similar levels of readiness to learn. Offering a wide spectrum of developmentally 

appropriate activities designed to help youngsters at different maturity levels encourages 

participation in physical activities. 

How does maturation affect body composition? 
Maturation causes major changes in body composition that are independent of other 

corresponding changes in fitness. There is considerable variation among individuals in the 

timing of this maturation period. In adequately nourished children, the timing is largely 

determined by genetics. During the maturation process, boys show a clear growth spurt in 

muscle mass, strength, power, and endurance and a decrease in subcutaneous fat on the arms 

and legs. Girls show considerably smaller growth spurts in strength, power, and endurance and 

tend to accumulate body fat to a greater extent than boys. 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Factors Influencing Fitness – Page 5-5 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, Texas 

How does maturation affect strength and muscular endurance? 
In the elementary school years, muscular strength increases linearly with chronological 

age (Beunen, 1989; Malina, 1991). A similar yearly increase occurs until adolescence, at 

which time a rapid increase in strength occurs. When differences in strength between the sexes 

are adjusted for height, there is no difference in lower body strength from ages 7 through 17. 

When the same adjustment between the sexes is made for upper body strength, however, boys 

have more upper extremity and trunk strength (Malina, 1991). Boys and girls can participate 

on somewhat even terms in activities demanding leg strength, particularly if their size and 

mass are similar. On the other hand, in activities demanding arm or trunk strength, boys have 

an advantage, even if they are similar to the girls in height and mass. When pairing children 

for activities, students should not be paired with someone who is considerably taller and 

heavier (or more mature) and therefore stronger. 

How does maturation affect aerobic fitness? 
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Maximal aerobic power is an individual’s maximum ability to use oxygen in the body 

for metabolic purposes. The oxygen uptake of an individual, all other factors being equal, 

determines the quality of endurance-oriented performance. Adults interested in increasing 

endurance-based athletic performance train extensively to increase aerobic power. Maximal 

aerobic power is closely related to lean body mass, which explains differences in performance 

between boys and girls. When maximum oxygen uptake is adjusted per kilogram of body 

weight, it shows little change for boys (no increase) as they mature and a gradual decrease for  

girls (Bar-Or, 1983). This decrease in females is due to an increase in body fat and a decrease 

in lean body mass. When maximal oxygen uptake is not adjusted for body weight, it increases 

in similar amounts on a yearly basis for both boys and girls through age 12, even though boys 

have higher values as early as age 5. 

How does physical activity influence the fitness of children? 
A frequently asked question is whether training will increase the aerobic performance 

of children. Research results are split. Some researchers have found an increase in aerobic 

power through training, whereas others report that training has no impact on the aerobic 

system. Payne and Morrow (1993) reviewed 28 studies examining training and aerobic 

performance in children and concluded that improvement is small to moderate in prepubescent 

children. They state that: 

“the relatively small-to-moderate increase in pre- to post-aerobic 

improvement and the weak relationship between type of training program 

and effect size lead to questions concerning traditional practices when 

dealing with children and their fitness. Are we expecting too much from 

traditional physical education or fitness programs? Have award structures, 

designed to motivate children within these programs or test batteries, been 

appropriately designed when children appear to elicit only small 

improvements in aerobic capacity? Clearly, curriculum planners, teachers, 

fitness directors, exercise physiologists, and physicians need to consider 

carefully the ramifications of these findings.” (page 312). 
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If there is improvement in running performance in young children, Bar-Or (1983) 

postulates that it may occur because they become more efficient mechanically or improve in 

anaerobic metabolism. Another theory is that young children are active enough to make 

intergroup differences negligible (Corbin & Pangrazi, 1992). 

How does heredity impact physical performance in children? 
A significant amount of fitness test performance is explained by heredity (Bouchard, 

1990; Bouchard, Dionne, Simoneau, & Boulay, 1992). Various factors such as environment,  

nutrition, heredity, and maturation affect fitness performance as reflected in physical fitness 

test scores. Research shows that heredity and maturation strongly impact fitness scores 

(Bouchard et al., 1992; Pangrazi & Corbin, 1990). These factors may have more to do with 

youth fitness scores than does activity level. Life style and environmental factors also make a 

difference. For example, nutrition is a life style factor that can influence test scores, and 

environmental conditions (heat, humidity, and pollution) strongly modify test performances. 

Some youngsters have a definite advantage on tests because of the physical characteristics they 

inherit. Even in an untrained state these children score better because of heredity. 

Beyond heredity lies another factor that predisposes some youngsters to high (or low) 
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performance. Recent research has shown that “trainability” has strong genetic limitations 

(Bouchard et al., 1992). Trainability means that some individuals receive more benefit from 

training (regular physical activity) than do others. For example, assume two youngsters 

perform the same amount of activity throughout a semester. Child A shows dramatic 

improvement immediately while child B does not. Child A simply responds more favorably to 

training than does child B; Child A inherited a system that is responsive to exercise. Child A 

not only gets fit and scores well on the test but also gets feedback that says, “the activity  

works—it makes me fit.” Child B scores poorly, receives no feedback, and concludes that,  

“activity doesn’t improve my fitness, so why try?” The truth is that child B can improve in 

fitness (to a lesser degree than child A) but it will take longer to show improvement. Child B 

will probably never achieve the fitness level attained by child A. 

What other factors influence physical performance? 
The effect of obesity on physical performance? 
As mentioned, obese children seldom perform physical activities on a par with leaner 

children (Bar-Or, 1983). In part, this is due to the greater metabolic cost of the obese child’s 

exercise. Obese children require a higher oxygen uptake capacity to perform a given task. 

Obesity takes a great toll on a child’s aerobic power because obese children must perform at a  

higher percentage of their maximal oxygen uptake. Usually, their maximal uptake values are 

lower than those of lean children. This gives obese children less reserve capacity and causes 

them to perceive higher exertion (Bar-Or & Ward, 1989) when performing a task. These 

reactions contribute to the common perception among teachers that “obese children don’t like 

to run.” Understand that asking obese children to run as far and as fast as normal-weight 

children is unrealistic. The task is more demanding for the obese child. Obese children have to 
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work harder than normal-weight children to accomplish the same task and thus need adjusted 

workloads. There is no acceptable premise, physiological or psychological, for asking all 

children to run the same distance regardless of ability or body type. 

Workloads should be based on time rather than distance. Lean and efficient runners 

should be expected to move farther than obese youngsters during a stipulated time period. All 

children do not and should not have to do the same workload. Just as one would not expect  

kindergarten children to perform the same workload as that of fifth-graders, it is unreasonable 

to expect obese children to be capable of workloads similar to those of lean, ectomorphic 

youngsters. Exercise programs for obese subjects should be designed to increase caloric 

expenditure rather than to improve cardiovascular fitness (Rowland, 1991). The intensity of 

the activity should be secondary to the amount of time the student is involved in some type of 

moderate activity. 

How does a child’s physique affect physical activity and fitness performance? 
Everybody knows that children and adults vary much in terms of body weight and 

stature. It is apparent that a child’s weight and stature (somatotype) affect the quality of his or 

her motor performance. Many years ago, Sheldon, Dupertuis, and McDermott (1954) 

developed the original scheme for somatotyping, identifying three major physiques, 

endomorphy, mesomorphy, and ectomorphy. Rating is assessed from standardized photographs 

on a 7-point scale, with 1 being the least expression and 7 the most expression of the specific 

component. The ratings of each component give a total score that results in identification of an 

individual’s somatotype. A similar system of classification for children (Petersen, 1967) is 

available for teachers who are interested in understanding children’s body physiques.  
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In general, children who possess a mesomorphic body type perform best in activities 

requiring strength, speed, and agility. The mesomorph is characterized as having a 

predominance of muscle and bone and is often labeled “muscled.” These children usually  

perform well in most team sports, because these activities require strength, speed, and agility. 

The ectomorph is identified as being extremely thin, with a minimum of muscle development,  

and is characterized as “skinny.” These children may be less able in activities requiring 

strength and power, but able to perform well in aerobic endurance activities such as jogging, 

cross-country running, and track and field. The third classification is the endomorph, 

characterized as soft and round, with an excessively protruding abdomen. Endomorphs may 

perform poorly in many areas, including aerobic and anaerobic skill-oriented activities. The 

obese child is generally at a disadvantage in all phases of physical performance. Somatotype 

classification illustrates how dramatically children differ in body physique and necessitates 

that instruction accommodate individual differences. 

How do children’s activity patterns change as children mature? 
A minimum of 30 minutes of daily physical activity is recommended. Sixty minutes of 

daily activity is a preferred dosage because children become less active as they mature. 

Assuring that youngsters receive 60 minutes a day factors in their decreasing levels of activity 

as they age. If youngsters are taught that 30 minutes of daily activity is adequate, as they 

mature, even less activity will be performed. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 6 

Physical Activity for Youth: How Much Is Enough? 

Charles B. Corbin & Robert P. Pangrazi 
The FITNESSGRAM/ACTIVITYGRAM Reference Guide is intended to provide answers to 

some common questions associated with use and interpretation of 

FITNESSGRAM/ACTIVITYGRAM assessments. This chapter, devoted to physical activity 

standards and guidelines for youth, describes the type, amount and intensity of activity that is 

appropriate for children and teens and provides the basis for criterion standards used within 

the ACTIVITYGRAM assessment. The chapter is organized around common questions asked 

about this topic. The specific questions addressed are listed below: 

How active are children and teens?.............................................................................. 6-2 

How are the physical activity patterns of children different from those of adults? 6-4 
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What types of activities do children do?...................................................................... 6-4 

What are the current physical activity guidelines for children and teens?.............. 6-5 

Why are activity guidelines for children different from those for adults?............... 6-7 

How are activity guidelines established? ..................................................................... 6-7 

References....................................................................................................................... 6-8 
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How active are children and teens? 
There is concern about the activity levels of youth but they are clearly the most active 

segment of society (Children are more active than teens and teens are more active than 

adults). This pattern is evident regardless of how physical activity is assessed. For example,  

data from the Behavioral Risk Factor Surveillance System (BRFSS) indicate that adults 

(18+) are considerably less active that youth as reported in the figures above (MMWR, 

2005). Several figures are presented below to illustrate the decline in activity during 

childhood and adolescence. Figure 1 illustrates activity by age for total expenditure 

(Rowland, 1996). Figure 2 illustrates trends based on step counts by age (Corbin, Pangrazi,  

& LeMasurier, 2004). Figure 3 shows total minutes of moderate to vigorous physical 

activity per day using accelerometers as the measuring device (Trost, et al., 2002). Results 

for questionnaire data show similar results (Eaton, et al., 2006). Another consistent pattern 

in the data is that regardless of the method of assessment, males are more active than girls at 

virtually all age levels. A summary of the results of the physical activity questions for the 

National Youth Risk Behavior Surveillance System (YRBSS) is available at the following 

link: http://www.cdc.gov/mmwr/preview/mmwrhtml/ss5505a1.htm#tab52 
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Figure 2. Mean steps/day for children and adolescents. Data are from Vincent & Pangrazi, 

2002, Le Masurier & Corbin, 2006, and Wilde, et al., 2004, (graph from Corbin, 

Pangrazi, & Le Masurier, 2004). 
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Figure 3. Mean minutes of moderate-to-vigorous physical activity (MVPA) of children and 

adolescents. Data are from Trost et al., 2002, see references (graph from Corbin, Pangrazi, & 

Le Masurier, 2004). 
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How are the physical activity patterns of children different from 
those of adults? 
Young animals are driven to play incessantly (NASPE, 2004). Children are no 

different in that they love to play and participate in a wide variety of activities. Whereas, the 

majority of activity done by adults is structured, highly organized, and often continuous in 

nature, children usually play to meet their activity needs. Moving and playing is the child’s 

way of learning and meeting the demands of social and environmental circumstances. When 

provided the opportunity to exert their playful nature, children are active. In fact, they are the 

most active segment of our society (see previous section). 

Another difference between children and adults is in the volume of activity 

accumulated throughout the day. Whereas adults more often participate in low volume 

activities at high intensity (continuous activity of a short duration such as 30 minutes), most 

children are unwilling to persist in such activities. Since adults have little free time compared 

to children, they see intense activity as a way of decreasing the length of exercise. Children 

have fewer restrictions on their time and are able to accumulate a greater volume of activity 

(NASPE, 2004). 

Children enjoy high-volume-moderate intensity activity as they move sporadically 

throughout the day (Corbin, Pangrazi, & Welk, 1994; NASPE, 2004). They are resistant to 

high intensity and continuous activity. Their play patterns are characterized by alternating 

cycles of vigorous activity followed with time for recovery (Bailey et al., 1995). This is a  

natural process that should be encouraged as well as expected by teachers and parents. Too 

often, this contrast of activity styles leads adults to believe that children need to participate in 

high-intensity continuous activities to receive health benefits. They view children as unfit  

because of their unwillingness to participate in this type of activity. A focus on high-intensity 

activity can lead to children becoming discouraged and burned out at an early age. 
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Meaningful activity keeps children involved and turned on to moving for a lifetime. Recent 

research suggests that this type of intermittent high volume activity is critical to children’s 

normal growth and development (Bailey et al., 1995). 

What types of activities do children do? 
Children like variety. They like to try new things that are slightly more difficult than 

what they have recently been able to perform but not so difficult as to be frustrating. For the 

very young child crawling is a challenge and learning this skill enhances fitness and motor 

skills and helps the child gain control over the environment. Walking, running, jumping, 

skipping, kicking, throwing and riding a tricycle or bicycle are all skills children want to 

learn because they are challenging and help them feel effective. 

When basic skills have been learned, children like to test them with bursts of activity 

followed by rest. This high-energy activity followed by brief rests is appropriate for children. 

Because their activity includes rest periods (unlike adults who often do continuous activity) it  

is necessary for children to participate in activity for a greater length of time each day than 

adults. Children love to play games especially those that provide an “optimal challenge” (Fox 

et al., 1994; Whitehead & Corbin, 1997) or activities that are not too hard or too easy. Toys 

and activities for children should be selected to provide this optimal challenge. Parents who 

want their children to be athletes often expect children to perform activities that are too 

difficult often resulting in dislike for the activity. 
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What are the current physical activity guidelines for children and 
teens? 
Prior to 1994, youth were judged against standards prepared for adults because youth 

physical activity guidelines were unavailable. In 1994 a worldwide group of experts 

developed an activity consensus statement for adolescents. The consensus statement 

recommended specific activity amounts for youth 11-21 (Sallis, Patrick, & Long, 1994). This 

report contained two basic guidelines that have since been modified by a more recent panel.  

In 1998 the Council for Physical Education for Children (COPEC) of the National 

Association for Sport and Physical Activity (NASPE) developed physical activity guidelines 

for children (NASPE, 1998). These guidelines are commonly referred to as the NASPE 

Physical Activity Guidelines for Children (5-12). In 1998 the British Health Authority 

published similar guidelines for children (Health Education Authority, 1998). 

In 2004 the NASPE Physical Activity Guidelines for Children were revised (NASPE, 

2004). These guidelines are summarized in Table below. 

NASPE Physical Activity Guidelines for Children (NASPE, 2004). 

• Elementary school aged children should accumulate at least 30 to 60 minutes of age 

and developmentally appropriate physical activity from a variety of physical activities 

on all, or most days of the week. 

• An accumulation of more than 60 minutes, and up to several hours per day, of age 

and developmentally appropriate physical activity is encouraged for elementary 

school aged children. 

• Some of the child’s activity each day should be in periods lasting 10 to 15 minutes or  

more and include moderate to vigorous activity. This activity will typically be 

intermittent in nature involving alternating moderate to vigorous activity with brief 

periods of rest and recovery. 
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• Extended periods of inactivity are inappropriate for children. 

• A variety of physical activities selected from the Physical Activity Pyramid is 

recommended for elementary school aged children. 

In 2005 a report of an expert panel convened under a contract from the Division of 

Nutrition and Physical Activity and the Division of Adolescent and School Health of CDC 

reviewed the evidence and prepared physical activity guidelines for youth aged 6-18 (Strong, 

et al., 2005). The panel recommended that youth “….participate daily in moderate to  

vigorous physical activity that is developmentally appropriate, enjoyable, and involves a 

variety of activities” (Strong, et al., 2005, p. 732). The panel’s recommendations supported  

the NASPE guidelines for children aged 5-12 outlined in the table above. However, the 

panel’s recommendation extend to youth above age 12 and superceded the previous 

recommendation for teens that called for 30 minutes of MVPA daily calling for 60 minutes 

of MVPA for youth of all ages 6-21. Intermittent and less structured activities were 

recommended for children with more structured activity for older youth. 

In 2005 the American Heart Association (AHA, 2005) also prepared physical activity 

guidelines for children and also recommended 60 minutes of moderate to vigorous physical  

activity for youth (see the link for details: 

http://www.americanheart.org/presenter.jhtml?identifier=4596). 
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What is the Physical Activity Pyramid? 
All of the most recent physical activity guidelines for youth recommend participation 

in a variety of activities. The NASPE guidelines specifically advise selection of activities 

from each of the various levels of the Physical Activity Pyramid (Corbin & Lindsey, 2007). 

The Physical Activity Pyramid is used as a method for classifying different types of physical 

activity. It is used to assess physical activity in ACTIVITYGRAM (Cooper Institute, 2004) 

and as a basis for teaching activity concepts in Physical Best (Physical Best/NASPE, 2005) 

and Fitness for Life (Corbin & Lindsey, 2007; Corbin, Le Masurier & Lambdin, 2007). 

Children and youth are encouraged to learn and perform activities from each of the 

first three levels of the pyramid. Level 1 of the pyramid includes moderate or lifestyle 

activities (activities that can be done as part of normal daily living). Activities at this level 

include walking to school or in the neighborhood, riding a bike, raking the leaves, and for  

children, play of all kinds. This type of activity is more likely than other types of activities to 

be performed throughout life. 
Aerobic 

Activity 

Aerobic 

Sports 

Lifestyle 

Activity 

Muscular 

Activity 

Flexibility 

Activity 

Rest 

As children grow older they become interested in activities at level 2 including active 

aerobics, sports, and recreational activities. It is important for children to begin learning the 

skills of this type of activity but it is unreasonable to expect that children will be interested in 
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performing active aerobic activities such as running continuously, or playing sports at a 

highly competitive level. Children should be introduced to activities at level two gradually 

and at a rate consistent with their skills, age, and level of maturation. 

Level three of the pyramid includes flexibility and muscle fitness activities. Children 

can begin performing these activities at a developmentally appropriate level, but long 

training sessions with high-level overload are inappropriate and often decrease, rather than 

increase interest in physical activity. Mild stretching exercises and moderate overload 
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activities such as age appropriate calisthenics exercises are often used with children but 

should not be overemphasized. 

Long periods of inactivity are inappropriate for children. For this reason it is 

important that children have several play periods in the form of recess or physical education 

daily and that they have opportunities to be active before and after school. 

The section on ACTIVITYGRAM in the Test Administration Manual (Cooper 

Institute, 2004) provides a good overview of the Physical Activity Pyramid. 

Why are activity guidelines for children different from those for 
adults? 
Experts agree that children are NOT little adults. Age and level of maturation limit 

the abilities of children and dictate expectations for them. Children need high volume (many 

minutes per day) activity that alternates moderate to vigorous activity with brief rest periods 

to allow recovery. This type of activity allows the bones, muscles, and other systems of the 

body to grow and develop normally. It also allows children to learn motor skills, to develop 

the different components of physical fitness, and to gain mastery over the environment. 

Adults are no longer growing and have already had the opportunity to learn basic motor 

skills. Further, they have limited time for activity. 

Also of importance is the fact that children are concrete rather than abstract thinkers. 

Concrete thinkers see little value in performing high intensity continuous activities that are 

common among adults who want to pack their activity in a short period of time. Concrete 

thinkers also have a short attention span for activities that are perceived as “too difficult” or 

“too easy”. Activities that are fun or provide optimal challenge are best for concrete thinkers.  

Many of the concepts that differentiate the activity needs of children from those of adults are 

described in detail in the NASPE Physical Activity Guidelines for Children (NASPE, 2004). 

How are activity guidelines established? 
Expert panels typically establish the guidelines for physical activity for youth. The 

panels review the most recent scientific data and use consensus to arrive at their 

recommendations. Each of the reports cited previously (Sallis, et al., 1994, NASPE, 2004; 

HEA, 1998, Strong, et al., 2005, AHA, 2005) provide information concerning the make up of 

the panels and the procedures used to prepare recommendations. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 7 

Physical Fitness Standards for Children1 

James R. Morrow, Jr., & Weimo Zhu 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with use and interpretation of FITNESSGRAM assessments. This chapter, 

devoted to Physical Fitness Standards, describes the scientific rationale and procedures used to 

set fitness standards for the FITNESSGRAM assessments. The following questions are 

specifically addressed: 

How can physical fitness scores be evaluated? ......................................................7-2 

Norm-referenced evaluation.................................................................................7-2 

Improvement in performance ...............................................................................7-2 

Criterion-referenced standards .............................................................................7-3 

How is reliability determined for criterion-referenced standards?.....................7-3 

Inter-rater reliability ....................................................................................... ......7-4 

Intra-rater reliability .............................................................................................7 -5 

How is the validity of a criterion-referenced standard set? .................................7-5 

Setting criterion-referenced standards..................................................................7-5 

Evaluating the validity of a criterion-referenced measure ...................................7-6 

What statistical procedures are used to estimate reliability and validity 

of criterion-referenced measures? ........................................................................7 -6 

What measures must have their reliability and validity estimated? ...................7-7 

Why do standards differ among different tests of physical fitness?.....................7-7 

Why do some standards for boys and girls differ? ...............................................7-8 

Why are some standards for boys and girls the same? .........................................7-8 

How is a standard or cut-point determined?.........................................................7-8 

Appendix..................................................................................................................7-10 

Example of setting criterion-referenced standards for body composition 

References ...............................................................................................................7-11 
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How can physical fitness scores be evaluated? 
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Scores on a physical fitness test can be meaningfully interpreted in several ways. Three 

ways of interest to people are norm-referenced evaluation, improvement in performance, and 

criterion-referenced evaluation. Each of these is presented below. 

Norm-referenced evaluation 
For many years, national fitness test data were used to develop percentile tables for 

boys and girls of all ages. A percentile represents the percentage of people who score at or 

below a performance or score value (e.g., a 10-year-old girl is at 90 percentile if she can finish 

one-mile run within 9 minutes and 9 seconds, according the percentile table generated from the 

National Children and Youth Fitness Study I). The comparison is typically made to a specific, 

well-defined reference group (e.g., 10-year old girls; 11-year old boys; senior males over the 

age of 60; women between the ages of 40 and 49; etc.). Using these specific groups, test  

developers identified norms, specific percentiles, as standards for students to achieve. The 

standard might be quite high (e.g., 85%ile), achievable by only a small portion of the 

population of school-aged children. Or, the standard might represent the middle of the 

percentile table (i.e., 50%ile, or an average performance). In the latter case, many more 

students could reach the standard. The President’s Council on Physical Fitness and Sports’  

(PCPFS, 1999-2000) Presidential Physical Fitness Award is a norm-referenced based award. 

Boys and girls who score at or above the 85th percentile on all five items of the President’s 

Challenges “Physical Fitness Test” are eligible to receive the “President Physical Fitness 

Award” and those scoring at or above the 50th percentile on all five items are eligible to 

receive the “National Physical Fitness Award.” 

There are advantages and disadvantages to norm-referenced (percentile) standards. The 

advantages are that students can learn how they compare with other children and youth in the 

well-defined group (e.g., their age, gender, school, etc.). Percentiles are also easy to interpret, 

as they are used in most national standardized tests. The primary disadvantage is that the 

standards are based on the children and adolescents’ current level of performance rather than 

the level they ought to achieve. Consider whether it is “good” for one to achieve “average”  

fatness if the average person has a level of fat that is unhealthy or puts the individual at risk.  

Another disadvantage is that percentiles, particularly ones set at a high level, might discourage 

students whose fitness levels are moderate or low, as measured by the test, even though the 

fitness levels of those students may be adequate when viewed in another context such as health 

or some specific sports performance. 

Improvement in Performance 
Another way of interpreting scores is to look at the improvement in performance from 

one test administration to another. This is intuitively appealing but more difficult to conduct 

validly than it appears. If a student’s score increases (or decreases) by a small amount, this 

change might be due to measurement error or, in case of improvement, might be due to 

practice or maturity. If the score increases more substantially, this increase should be 

interpreted in light of the initial score. If the initial score was low, a significant improvement is 

easier to attain than if the initial score was very good. If students are aware that the instructor  

looks for improvement, they might be tempted to perform poorly on the initial test so that their 
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improvement looks much better at the second testing period. Equally important is the fact that 

improvement (change) scores tend to be very unreliable. Collectively, these issues make 

assessment on improvement not very defensible. Clearly, one wants to “improve” or change 
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performance if it is unhealthy. However, it is quite difficult to accurately interpret a change 

score. 

Criterion-Referenced Standards 
A disadvantage of both of the above approaches is that the student's health status is not 

considered when interpreting the results. A solution to this problem is to use criterionreferenced 

standards where health status is used as the criterion. With criterion-referenced 

evaluations, a standard on a field test is determined which is related to a specific health 

outcome (i.e., the criterion). With fitness tests, the criterion is often some sort of health 

outcome (e.g., heart disease, body fatness, low back pain, etc.). 

With criterion-referenced evaluation, the most important interpretation of a fitness test 

score is the information about the student's health status. Use the 1-Mile Run Test as an 

example. If an adolescent girl runs the mile in 9 minutes, what does this mean in terms of her  

health status? The 1-Mile Run Test is used to measure aerobic capacity. Does her performance 

put her at a low, medium, or high level of risk for cardiac disease? While the precise answer to 

this question is unknown, there is evidence from adult populations substantiating that people 

with higher levels of aerobic capacity have a lower risk of cardiac disease. This evidence is 

well documented in “Physical Activity and Health: A Report of the Surgeon General” (1996) 

and many research reports. We also know that even young children can show signs of cardiac 

disease (e.g., atherosclerotic changes) (Moller, Taubert, Allen, Clark, & Lauer, 1994). Based 

on this evidence, The FITNESSGRAM developers have concluded that criterion-referenced 

standards should be used when interpreting the FITNESSGRAM scores. These standards have 

also been referred to as health criterion-referenced standards because of their link to the child's 

health status. 

Note that criterion-referenced standards suggest that there is a minimum level of 

performance that must be achieved before a student is said to be fit or healthy or at reduced 

risk. The score represents the minimum level is called “cut-off” score. For 10-year-old girls in 

one-mile run, for example, the cut-off score of the FINTESSGRAM standards for Health 

Fitness Zone is set up at 9 minutes and 30 seconds. Setting the appropriate standard is an issue 

of reliability and validity. These issues are addressed in separate sections. 

How is Reliability Determined for Criterion-Referenced Standards? 
The important comparison in criterion-referenced testing is whether or not the student 

has achieved the standard and not how well the student compares to one’s peers. Reliability  

refers to consistency of measurement. Thus, the reliability issue centers on whether repeated 

testing of the individual results in consistent classification of the student. That is, did the 

student meet the standard the first time and then again on the second (or subsequent) testing 

occasion? Obviously, training should not have occurred between the two testing occasions and 

nothing external should have occurred that would have changed the individual’s true 

performance. Figure 1 below illustrates the results you want to obtain when investigating the 

reliability of students tested on the same test on two occasions with the same field test. It is 
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important to realize that if test administration results in reliable positioning of test takers, those 

that fail the first administration would be expected to fail on the second administration. 

Likewise, those that meet the standard on the first administration would be expected to meet 

the standard on the second administration. Consistency of measurement and consistency in 

decision-making criteria are keys to reliable testing. It is important to realize that no test is 
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generally reliable. That is, a test can result in reliable decisions for a given sample under given 

circumstances. Beets and Pitetti (2006) provide an excellent example of determining the 

criterion-referenced reliability of the FITNESSGRAM’s PACER and 1-mile walk/run items. 

Hartman and Looney (2003) provide similar procedures for the FITNESSGRAM’s back-saver 

sit-and-reach test item. A paper by Saint Romain and Mahar (2001) illustrate the 

criterionreferenced 

reliability of the push-up and modified pull-up. A paper by Ihmels, Welk, McClain, 

and Schaben (2006) provides an illustration of reliability tests with body composition 

measures from the FITNESSGRAM. 

Figure 1 – Reliability for a Criterion-Referenced Test Administered on 2 days 

Day 1 
Pass Fail 

Pass You want people to 

appear here on 

both days 

Day 2 
Fail You want people to 

appear here on 

both days 

Because an observer is used in scoring students’ performance in several items of the 

FITNESSGRAM (e.g., curl-up and push-up), attention is also needed in special cases of 

interobserver 

and intra-observer reliability which are discussed below. 

Inter-rater Reliability 
Inter-rater reliability refers to the consistency (i.e., reliability) of two different testers 

administering the same test to the same students. Inter-rater reliability is also known as 

objectivity. You desire for students’ abilities to meet or not meet the standards to be 

independent (i.e., unrelated) to who is administering the test. Note in Figure 2 that different 

raters are used to evaluate performance. This is key to inter-rater reliability. If raters use the 

same standards and observe the same behavior, it is expected that they will arrive at the same 

decision about whether the test taker has met the standard. Thus, good inter-rater reliability is 

illustrated when both raters agree on the interpretation of test performance. Figure 2 below 

illustrates good inter-rater reliability. 
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Figure 2 - Objectivity (Inter-rater Reliability) 

Rater 1 
Pass Fail 

Pass You want people to 

appear here for 

both raters 

Rater 2 
Fail You want people to 

appear here for 

both raters 
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Intra-rater Reliability 
Intra-rater reliability refers to the ability for a single rater to observe the same 

performance by a student and place them in the same category each time. Figure 3 is similar to 

Figure 2 except in this case, it is the SAME rater who observes the SAME performance each 

time. That is, one is interested in the reliability (i.e., consistency) of decisions when there is a  

time interval between observing the same behavior, Figure 3 illustrates intra-rater reliability. 

Figure 3 - Reliability (Intra-rater Reliability) 

Rater 1 – Occasion 1 
Pass Fail 

Pass You want people to 

appear here on 

both occasions 

Rater 1 – 

Occasion 2 Fail You want people to 

appear here on 

both occasions 

How is the Validity of a Criterion-Referenced Standard Set? 
Setting Criterion-Referenced Standards 
Any time you are discussing validity (i.e., the truthfulness of a score), you must have a 

criterion of some sort. With health standards, the criterion is typically the presence or absences 

of a disease, a disease risk factor or some other health measure (even death can be an outcome 

measure in many epidemiologic studies). Setting standards that are criterion-referenced 

requires both scientific knowledge and measurement expertise. The standards are typically set  

through a combination of expert judgment, knowledge of the distribution of the field test, 

knowledge of the distribution of the criterion test, and the relationship between the field test  

and the criterion measure. The standard represents the level of risk for the aspect of health 

associated with each fitness component. The test score (or range of scores) associated with a  

defined level of risk is used as the criterion-referenced standard. In other words, the test score 

is referenced to the criterion. An example of the establishment of criterion standards for body 

fatness is provided in the Appendix section of this chapter to illustrate the point. Examples are 
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also available from other published reports. Cureton and Warren (1990) provide an excellent 

example of setting valid standards in aerobic capacity while Going, Williams, and Lohman 

(1992) provide an excellent example of validation work in body fatness. 

Evaluating the Validity of a Criterion-Referenced Measure 
Two specific requirements must be satisfied for a criterion-referenced measure to be 

valid. First, you want individuals who pass the criterion measure to successfully pass (i.e.,  

meet or achieve) the criterion cut-score on the field test. Second, you want those who fail to 

meet the criterion score to also fail to achieve the criterion (i.e., cut-score) on the field test. If 

these two things occur, the test has resulted in your making a correct classification or decision. 

There are two possible errors that can result from these types of comparisons. A false 

positive results when a participant fails to meet the standard on the field test but can actually 

achieve the minimum level on the criterion test. A false negative occurs when the field test 

results indicate that everything is “OK” because the participant has achieved the minimum 
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level needed on the field test. Yet, the participant cannot actually achieve the minimum level 

necessary on the criterion test. 

False positives and false negatives occur for a variety of reasons (e.g., unreliability of 

the test, participant motivation, recording errors, etc.). The foremost reason is that the field test 

is not perfectly valid. There will always be some measurement errors associated with testing. 

A false positive might occur because the individual was not motivated enough to perform well 

on the test. Figure 4 illustrates the validity of a criterion-referenced measure. Note in Figure 4 

that an individual who actually fails the criterion but DOES meet the standard on the field test  

is said to be a “false negative”. A false negative might occur because of measurement error. 

Figure 4. Example of types of outcomes from evaluations of criterion-referenced 

standards in a validity study 

Criterion 
Pass Fail 

Pass Correct classification False Negative 

Field Test 
(e.g., skinfolds or BMI) 

Fail False Positive Correct classification 

What Statistical Procedures are Used to Estimate Reliability and 
Validity of Criterion-Referenced Measures? 
The procedures often used to estimate criterion-referenced reliability and validity are 

proportion of agreement, Kappa coefficient, the phi coefficient, and Chi Square. 

Proportion of agreement (P) is simply the total of the correctly classified cells (depending on 

whether it is reliability or validity) divided by the total number of individuals tested. The 

Kappa coefficient adjusts the proportion of agreement for agreements due to chance (Looney, 

1989). While P is simple to interpret, its drawback is the effect chance can have on this 

statistic. Meaningful interpretable values of P range from .50 to 1.00 (a value of .50 could be 

obtained merely by chance). Kappa is interpreted as a correlation coefficient, except that 
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negative values are considered un-interpretable. Thus meaningful interpretable values of 

Kappa range from .00 to 1.00. Often both P and kappa are reported to give the user a more 

complete picture of the reliability or validity. 

The phi coefficient is simply the Pearson Product Moment correlation coefficient 

between two variables that are scored dichotomously (i.e., 0 or 1). The Chi Square test of 

association is an inferential procedure used to determine if there is a non-chance relationship 

between the two variables under investigation. 

Each of these procedures can be used to estimate the reliability or validity of criterionreferenced 

measures. Whether it is reliability, objectivity, or validity that is being investigated 

depends on the variables that are used in the analysis. If the same two variables are related, it  

is some type of reliability. If a criterion measure is used, then validity is being investigated.  

These analyses can be compared in assessing the reliability or validity of the standard. 

Setting the cut-score for the field test and the standard for the criterion is often a matter of 

adjusting each score until the ability to classify students is maximized. (However, it is most 

important that the criterion cut- score be truly related to the risk or health factor under 

investigation.) Then the scores are compared across analyses. If there is agreement on the most 
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valid score, the evidence of reliability or validity is enhanced. The cut-score that was identified 

in this way, then, is used as the standard for that test. When there is no clear-cut agreement 

across the three methods, this suggests that the test or the criterion (or perhaps both) should be 

reexamined. Another possible problem might be the quality of the data used in the analyses. 

There may be excessive measurement error due to a small sample size or faulty data collection 

procedures. It may be necessary to repeat the data collection process. 

What Measures Must Have Their Reliability and Validity Estimated? 
When a criterion-referenced test is developed, the validity and reliability of the field 

test standard must be determined along with the reliability and validity of the criterion itself.  

When the field test is a valid measure of physical fitness, the test developer must demonstrate 

that the test measures the attribute of interest. For example, the 1-Mile Run must be shown to 

be a valid estimate of aerobic capacity. In addition, the standards set for the 1-Mile Run Test 

must also be shown to be reliable and valid. Few studies have been conducted in which 

standards have been adequately validated. This information is essential in the further 

development of health related physical fitness testing. See Mahar et al. (1997) for an example 

with aerobic fitness. A paper by Ihmels, Welk, McClain, and Schaben (2006) provide an 

illustration of reliability and validity studies on body composition measures from the 

FITNESSGRAM. 

Why do standards differ among different tests of physical fitness? 
Criterion-referenced standards may be different for the same tests in different test 

batteries. This will usually occur because the criteria used to set the standards differ. For 

example, let's assume that a test developer is setting standards for a 1-Mile Run Test. Scores on 

the run test will be compared with VO2max to set the standards. One test developer might use a 

VO2max of 32 ml . kg -1 . min -1 to represent a minimally healthy person while another might use a 

VO2max of 38 ml . kg -1 . min -1 for the same age level and gender. The higher VO2max will result 
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in a better run performance than will the lower score, thus a different health standard. This 

further illustrates the difficulty in setting criterion-referenced standards. 

Why do some standards for boys and girls differ? 
Two factors must be taken into account when determining criterion-referenced health 

standards: inherent physiologic differences between genders (performance) and differences in 

health risks between genders. Due to physiologic and anatomic differences between the 

genders, there may be inherent performance differences between boys and girls for a specific 

fitness component. For example, differences in cardiac function and body composition between 

adolescent boys and adolescent girls result in adolescent boys, as a general rule, having a higher 

aerobic capacity than adolescent girls. For example, if the minimum VO2max for healthy girls is 

28 

ml . kg-1 . min-1 and for healthy boys, 32 ml . kg-1 . min-1, setting the same standard for both 

sexes on the 1-Mile Run Test would not be appropriate. In the case of aerobic capacity, the 

gender differences are taken into account, along with existing data on health risks in order to 

determine the standards. Likewise, should physiologic differences between genders occur, but 

existing data show health risks between genders occurring at the same absolute level, then the 

criterion standard should be the same for boys and girls, despite the performance differences. 

The key point is how differences in performance relate, in an absolute sense, to the criterion 

health standard. There may be a difference in the relation between the field test and the 
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criterion for boys and girls. Thus, the standard for the boys and girls will differ because risk is 

elevated at different points. The accurate way to reflect this relation is to have different 

criterion-referenced standards for the boys and girls. 

Why are some standards for boys and girls the same? 
In a few cases, the standards for boys and girls may not be different. When there is no 

valid reason for expecting a difference in the performance of boys and girls, the standards 

should be the same for both groups. For example, the trunk lift, a measure of trunk extension, 

has the same standard for boys and girls in the FITNESSGRAM test. There are no known sex 

differences in trunk extension flexibility; thus, there is no valid rationale for different 

standards from a health related perspective. Young children, particularly in grades 1-6, do not 

always possess the physical and physiological differences that appear as boys and girls 

approach puberty (Falls & Pate, 1993). When this is true, the same standards may be used for 

both groups. Examples of this in the FITNESSGRAM test are push-ups, curl-ups, modified 

pull-up, and flexed arm hang. 

How is a standard or cut-point determined? 
The standard for a fitness test should be based on scientific evidence. Ideally, one can 

identify a criterion measure of the component of fitness, such as percent body fat calculated 

from underwater weighing data. This would be one of the best possible measures of body 

fatness. Then one must decide on the levels of body fatness for boys and girls associated with a  

healthy state. These values may be determined based on epidemiologic data. Let's say a 25% 

body fat is shown to be desirable for 16-year-old girls because girls with less than 25% body 

fat have a decreased incidence of risk and/or enhanced health status (e.g., less diabetes). The 

test standard must then be set for the sum of skinfolds test. The test scores are converted from 
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sum of skinfolds or BMI to percent body fat. The sum of skinfolds or BMI corresponding with 

25% body fat would be the test standard for girls in this age group. 

A slightly different procedure was followed in setting the standards for the 1-Mile Run 

Test in the FITNESSGRAM (Cureton & Warren, 1990). Three criteria were taken into account: 

VO2max, running efficiency, and speed of running. These values were used to calculate the 1 - 

Mile Run standards. The standards were then smoothed across ages to insure a continuous 

increase in the data (See chapter on aerobic fitness assessments for more detail.).  

Setting standards is not an easy task. Standards must not be arbitrarily or capriciously 

set. Typically, a number of approaches are used to set the standard. Clearly, the standard must 

be related to a health factor or risk. However, typically, a combination of expert opinions, 

current data, known relationships, theoretical perspectives, and similar relationships is used to 

set the best standard. The standard should be continually reviewed for validity. 
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Appendix 
Example of Setting Criterion-referenced Standards for Body Composition 
For criterion-referenced assessments to be useful they must be able to accurately classify 

individuals into categories based on appropriate standards. The validity of a criterionreferenced 

test is defined as the accuracy of classifications (Safrit, 1989). To validate a  

criterion-referenced standard, the criterion must first be determined. For example, consider the 
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test of body fatness. In FITNESSGRAM, body fatness is estimated by measuring skinfold 

thicknesses at selected sites on the body or Body Mass Index (BMI) (See The 

FITNESSGRAM Test Administration Manual for details). The sum of the skinfold measures 

or BMI is used to estimate percent body fat. The skinfold measurement or BMI is the field test. 

The criterion measure is typically hydrostatically determined percent body fat. However, what 

are acceptable ranges of body fatness? We would not want to use national norms to determine 

this range, because these norms represent actual fat levels for children and youth. We know 

that many persons in this country, including children and youth, are overweight or obese 

(Bellizzi, & Dietz, 1999; Dietz, 1995; Flegal, 1999; Gortmaker, Dietz, Sobol, & Wehler, 1987; 

Holtz, Smith, & Winters, 1999; Lechky, 1994; Ross, Pate, Lohman, & Christenson, 1987; 

Trent & Ludwig, 1999). The more desirable alternative is to determine the weight and body fat  

that are most desirable and identify that point or range at which risk is increased, health is 

decreased, or death is more likely. There is ample evidence that obesity is a risk factor 

associated with cardiovascular and other chronic diseases (Williams et al., 1992). The healthy 

fat level is the range of body fatness percentages associated with good health. This is usually 

based on epidemiological studies. In large populations, one can determine the number of 

people at certain levels of fatness who have health problems or risks. The acceptable range of 

body fat percentages is determined by identifying the remainder of the population where the 

proportion of people is less likely to have health problems or risks. Then we can identify the 

range of the sum of skinfolds that best estimates the healthy fat percentages. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 
Chapter 8 

Physical Activity Assessment 

Gregory J. Welk & James R. Morrow, Jr. 
The FITNESSGRAM Reference Guide is intended to provide answers to some common questions 

associated with the use and interpretation of FITNESSGRAM assessments. This chapter provides 

general information on physical activity assessments and specific information about the 

assessments 

that are available within the FITNESSGRAM software. The chapter is organized around some 

common 

questions about this topic. The specific questions addressed are listed below: 

What techniques can be used to assess physical activity in children?.......................8-2 

Heart Rate Monitors ...................................................................................................8-3 

Activity Monitors .................................................................................. .....................8-3 

Pedometers .................................................................................................................8 -4 

Direct Observation Measures .....................................................................................8-4 

Self-report instruments ...............................................................................................8-4 

Why is it important to assess physical activity within Physical Education?.............8-5 

What physical activity assessments are available in the FITNESSGRAM / 

ACTIVITYGRAM software?........................................................................................8-6 
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Physical activity questions within the FITNESSGRAM module...............................8-6 

What is the scientific basis for the activity questions?................................................8-6 

What is the ACTIVITYGRAM Physical Activity Assessment? ................................8-8 

What is the scientific basis for the ACTIVITYGRAM assessment? .........................8-8 

For what ages is the ACTIVITYGRAM assessment appropriate? ............................8 -9 

How many days are needed to get reliable information about activity in children? ..8-9 

References .....................................................................................................................8-11 
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What techniques can be used to assess physical activity in children? 
A number of different techniques are available for assessing physical activity including heart  

rate monitors, activity monitors, pedometers, direct observation techniques and various self-

report 

instruments. There are advantages and disadvantages associated with each technique (See Table 

1 

below). 

Table 1. Comparison of Different Types of Physical Activity Assessments 

Type of Activity 

Measure 

Advantages Disadvantages 

Heart rate 

monitor 

• Accurate indicator of physical 

activity 

• Good educational potential to 

teach about the cardiovascular 

system 

• High cost 

• Time-intensive to download o 

Difficult to assess large 

numbers of children 

• Relevant only to aerobic 

activity 

• Other factors affect heart rate 

(e.g., illness, anxiety, possible 

interference resulting in 

artifacts recorded, etc.) 

Activity monitor • Accurate indicator of physical 

activity 

• Good educational potential to 

teach about "accumulating" 

activity over the whole day 

• High cost 

• Time-intensive to download 

• Difficult to assess large 

numbers of children 

Pedometer • Easy to use 
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• Records distance 

• Records “quantity” of 

movement but not “quality” 

(e.g., intensity) of movement 

Direct 

observation 

• Provides quantitative and 

qualitative information about 

physical activity 

• Requires trained observers o 

Can only track several 

students at a time 

• Is very time consuming 

Self-report • Low-cost 

• Easy to administer to large 

groups 

• Good educational potential 

for use in curriculum 

• Potential problems with 

validity and reliability 

• The respondent must have the 

cognitive ability to self-report 

activity for a segmented day 

or across days. 

Adapted from Welk and Wood (2000) 
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Factors such as ease of use, reliability/validity, choice of output measure, burden on 

participant, and cost are just some of the factors that must be considered when comparing 

different 

techniques. If the assessments are to be conducted specifically within physical education, the 

cost, 

ease of use and educational value should be emphasized. These issues are described in more 

detail in 

an article in the Journal of Physical Education, Recreation and Dance (Welk & Wood, 2000). If 

assessments are needed for research purposes, the reliability and validity of the assessments may 

be 

more important factors. Readers interested in these applications are referred to a recent 

supplement of 

Research Quarterly for Exercise and Sport that was devoted to the assessment of physical 

activity 

(Wood, 2000). A specific chapter in this review emphasizes the measurement issues for 

assessing 

physical activity in children (Welk, Corbin, & Dale, 2000). A book devoted to applied issues 

associated with activity assessments is also available (Welk, 2002) as well as a recent review 

article 

(Armstrong & Welsman, 2006). 
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Heart Rate Monitors 
Heart rate monitors provide an accurate determination of exercise intensity and can track and 

record data over extended periods of time. They are becoming increasingly popular in many 

physical 

education programs to teach children about the cardiovascular system and to track activity within 

the 

class. If heart rate monitors are used in physical education, emphasis should be placed on the 

educational value rather than for evaluating children’s performance or effort in physical 

education. 

Many teachers concerned about keeping students active have used heart monitors to ensure that 

the 

students are in the appropriate heart rate zone during their entire lesson. These may be 

wellintentioned 

efforts but they may impose much structure into a program that absolutely necessary. 

Children typically prefer intermittent activity and need opportunities for rest. Being forced to 

keep 

their heart rate elevated may make activity less enjoyable. Individual variability in heart rates 

may also 

make the use of specific target zones inappropriate for some children. If heart rate monitors are 

used in 

physical education, a low threshold should be used to define bouts of activity. The goal should 

also be 

to accumulate a certain number of minutes in the target zone rather than emphasizing continuous 

activity with elevated heart rates. 

While heart rate monitors can provide a useful indicator during specific bouts of exercise (e.g., 

physical education) they are not as useful for tracking activity patterns under normal activities of 

daily 

living (Welk, Corbin, & Dale, 2000). For example, heart rate can be influenced by nervousness, 

dehydration, illness, or stress. There are also some transmission problems with the signal when 

heart 

rate monitors are worn over extended periods of time. Many children also find the transmission 

strap 

to be uncomfortable when worn over long periods of time. 

Activity Monitors 
A variety of commercially available instruments can now be used to measure physical activity 

patterns under free-living conditions. The devices are typically about the size of a pager and clip 

to a 

belt or waistband. Most devices record body acceleration and store the raw movement counts 

collected 

in specific increments of time. These features allow them to assess the frequency, intensity, and 

duration of activity. They can also be used to estimate energy expenditure (Welk, 2000). The 

monitors 

are small, easy to use and well suited to assessing physical activity in children, however their 

cost and 

data management requirements make them impractical for use within the physical education 

curriculum. For additional information on the application and use of these devices, the reader is 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Physical Activity Assessment - Page 8-4 
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referred to several review articles on the subject (de Vries et al, 2006; Freedson, 1991; Freedson 

& 

Miller, 2000; Westerterp, 1999). 

Pedometers 
Pedometers are small devices that track the number of steps a person takes. The devices are 

small, inexpensive and easy to use. Children can clip them onto their belt or waistband and 

record the 

number of steps taken during class. Pedometers offer considerable promise for assessing physical  

activity within physical education but little is known about how to quantify and interpret step 

count 

data. Readers interested in pedometers are referred to several articles in the literature (Bassett, Jr. 

et 

al., 1996; Schneider, Crouter, & Bassett,.2004; Welk et al., 2000). Also see Rowlands and Eston 

(2005) for a report on accelerometry and pedometer use with children. 

Direct Observation Measures 
Direct observation techniques have been commonly used in physical education settings to 

assess activity behavior in children. In most systems, an observer codes the type, and intensity of 

activity that is performed during a short periodic interval along with other details about the 

behavior 

or setting. The type of detail available through direct observation techniques offers some 

significant 

advantages for understanding youth activity behavior. Unfortunately, the time and cost of such 

assessments generally make this type of assessment only practical for research or instructional  

applications. The SOFIT instrument was developed to assess physical activity/fitness activity in 

physical education classes (see McKenzie, Sallis, & Nader, 1997). Similarly, the SOPLAY 

instrument was developed to assess physical activity time during free-play (McKenzie, Marshall, 

Sallis, & Conway, 2000). For further information, the reader is referred to a review article 

(McKenzie, 1991) as well as specific information about several direct observation techniques 

(McKenzie et al., 1991; McKenzie, Sallis, & Nader, 1997; Puhl, Greaves, Hoyt, & Baranowski,  

1990). 

Self-report instruments 
Self-report instruments are the most commonly used format to collect information about 

physical activity. Depending on their scope, they can provide very detailed or very general 

information about physical activity (Sallis, 1991). An advantage of self-reports is that they are 

inexpensive, easy to use and can be administered to large groups in a cost-effective manner. A 

limitation of self-reports is that they usually require some form of recall and can be quite 

subjective. The tendency for people to report socially desirable responses can be problematic but  

this may be less of an issue with children. Despite these limitations, the low cost, ease of use and 

education potential of self-report instruments make them well suited for use within physical 

education curriculum, assuming they have the cognitive ability to complete the task in a valid 

manner. 

Self-report measures vary considerably in the time frame and format used for the assessment.  

Some measures are designed to provide a general assessment of a child’s normal level of 

physical 

activity. They often rely on a recall of activity completed over a representative period of time 

such as 
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one week. A limitation of this format is that it assumes that the recent week is representative of 

the 

child’s activity in other weeks. Other instruments avoid this problem by using more general 

questions 

about “typical exercise behavior”. These instruments, however, cannot provide the same detail as 
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recall based measures. Another class of self-report measures utilizes detailed logs or activity 

records 

collected or recalled over several days. An advantage of this approach is that children have an 

easier 

time recalling specific activities from a previous day than generalizing over a longer period of 

time. 

Another advantage is that these instruments can provide considerable details regarding the type,  

intensity and duration of activity. A disadvantage of these instruments is that the results may not 

generalize to a child’s typical activity level. Readers interested in more specific information 

about the 

validity and reliability of various self-reports in children are referred to several excellent reviews 

(Sallis, 1991; Sallis & Saelens, 2000). 

Why is it important to assess physical activity within Physical 
Education? 
Historically, physical fitness assessments have been a mainstay of the physical 

education curriculum. If used correctly, fitness assessments can enhance instruction of 

fitness concepts, provide a diagnose of fitness needs for individual exercise prescription, 

facilitate fitness goal setting and self-monitoring skills, and promote fitness knowledge 

and self-testing skills (Whitehead, Pemberton, & Corbin, 1990). 

However, as pointed out in a different chapter [See Chapter on Factors 

Influencing Fitness], there are many factors other than physical activity that can influence 

a child’s performance on physical fitness tests (e.g., maturation, heredity, 

predisposition/trainability and body composition). An overemphasis on fitness testing in 

the curriculum can send the wrong message to children about physical activity. For 

example, some children may get discouraged in physical education if they score poorly on 

fitness tests despite being physically active. Alternately, other children may incorrectly 

believe that they don’t need to be active if their fitness levels are in the healthy fitness 

zone. Studies have demonstrated that negative feedback from fitness testing can lead to 

reduction in a child’s level of intrinsic motivation toward physical activity (Whitehead & 

Corbin, 1991). These concerns have caused many experts to question the continued 

emphasis on physical fitness testing in the curriculum (Kemper & van Mechelen, 1996, 

Naughton, Carlson, & Greene, 2006). 

Recently, there has been a conceptual shift in the physical education field toward 

the promotion of physical activity. While fitness is still a desirable outcome, more 

emphasis is being placed on promoting the behavior of physical activity. For example, in 

the National Association for Sport and Physical Education (NASPE) definition of a  

“physically educated person”, five of the six components refer specifically to physical 

activity (NASPE, 2004). In addition to having good skills and reasonable levels of fitness, 

a physically educated person participates in regular activity, knows the benefits of 
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participation and values the contribution activity can make to a healthy lifestyle. 

Incorporating physical activity assessments into the curriculum allows for better 

instruction on physical activity concepts and avoids some of the problems associated with 

fitness testing. An additional benefit is that by emphasizing a behavior, all children can be 

successful. 
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What physical activity assessments are available in the 
FITNESSGRAM 
software? 
A feature of the FITNESSGRAM software (2007) is the inclusion of two different 

physical activity assessments. One assessment within the FITNESSGRAM module consists 

of three general questions about the child’s activity patterns in the past 7 days. These 

questions were included in the FITNESSGRAM module to improve the quality of the 

prescriptive feedback provided to the child. A more detailed recall-based assessment called 

ACTIVITYGRAM is also available as a separate module. This assessment is intended to 

provide instructors with additional options for assessment in the physical education 

curriculum. The following sections describe the FITNESSGRAM activity questions and the 

ACTIVITYGRAM module in more detail. Readers interested in the specific guidelines on 

administering the assessments should consult the FITNESSGRAM Test Administration 

Manual (Cooper Institute, 2007). 

Physical activity questions within the FITNESSGRAM module 
Three physical activity questions were included in the FITNESSGRAM software to 

improve the prescriptive information given to the child. The questions are based on items 

from the Youth Risk Behavior Survey – a national surveillance instrument used to track 

nationwide trends in physical activity. Each question asks the child to report the number of 

days in the past week that they performed different forms of physical activity (aerobic, 

strength, and flexibility). The activity questions are selected from a tab within the student 

application of the FITNESSGRAM software. The child clicks on separate questions to 

provide information about aerobic, strength, and flexibility activity. The wording is 

provided below. 

• Aerobic Activity Question: 

“On how many of the past 7 days did you participate in physical activity for a total of 30-60 

minutes, or more, over the course of a day? This includes moderate activities (walking, slow 

bicycling, or outdoor play) as well as vigorous activities (jogging, active games or active sports 

such as basketball, tennis or soccer).” (0,1,2,3,4,5,6,7 days)  

• Strength Activity Question 

“On how many of the past 7 days did you do exercises to strengthen or tone your muscles? This 

includes exercises such as push-ups, sit-ups or weight lifting.” (0,1,2,3,4,5,6,7 days) 

• Flexibility Activity Question: 

“On how many of the past 7 days did you do stretching exercises to loosen up or relax your 

muscles? This includes exercises such as toe touches, knee bending, or leg stretching.”  

(0,1,2,3,4,5,6,7 days). 

If the child completes the additional questions on physical activity, the software incorporates 

the responses in the evaluative feedback that is provided on the FITNESSGRAM report. See the 

section 
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on Interpreting Reports for more information on the nature of this feedback. 
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What is the scientific basis for the activity questions? 
The questions used in the FITNESSGRAM module are based on questions from the Youth Risk 

Behavioral Survey (YRBS) from the U.S. Centers for Disease Control and Prevention. This 

survey is a 

comprehensive survey designed to collect information from adolescents about a variety of 

lifestyle 

behaviors. The inclusion of physical activity questions to this battery provides researchers and 

professionals with some descriptive information about the normal activity patterns of children in 

the 

United States. Because of slight differences in wording and the use of self-report data (instead of 

interviewer administration) direct comparisons should be made with caution between 

FITNESSGRAM 

and YRBS results. 

The results of the Youth Risk Behavior Survey provide some comparison data on levels of 

activity 

among adolescents in the United States (grades 9-12). According to the survey, approximately 

two 

thirds (64.1%) of students nationwide participated in vigorous activities for at least 20 minutes 

on 3 or 

more days of the past week. Male students (72.3%) were significantly more likely than female 

students (55.9%) to report vigorous physical activity. This gender difference was consistent 

across all 

racial/ethnic subpopulations. Approximately one quarter (26.5%) of students nationwide reported 

participating in at least 30 minutes of moderate activity on five or more days of the week. Male 

students were more likely to report moderate activity than females (28.7% vs 24.2%). The 

percentage 

of students who were physically active for 60 minutes or more on 5 or more days a week was 

35.8% 

for all students (with 43.8% of males and 27.8% of females meeting these guidelines). Specific 

questions were not asked about levels of physical inactivity among children but this is also 

important 

to consider when evaluating activity patterns in children. Results from the 2005 YRBS survey 

show 

that approximately 37% of students watch ≥3 hours of television on an average school day and 

that 

approximately 10% reported no moderate or vigorous physical activity within the last 7 days.  

Ongoing tracking of youth physical activity behaviors can be conducted at the CDC’s YRBS site  

(www.cdc.gov/healthyyouth/yrbs/). A table extracted from the CDC website is provided here as 

reference information for individuals interested in interpreting data from the corresponding 

FITNESSGRAM physical activity questions. Readers are encouraged to visit the website to 

produce 

customized, state-specific queries and to examine trends over time. 
UNITED STATES ALL YEARS 
PERCENTAGE OF STUDENTS WHO EXERCISED OR PARTICIPATED IN PHYSICAL 
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ACTIVITY THAT MADE THEM SWEAT AND BREATHE HARD FOR 20 MINUTES OR 
MORE 
ON THREE OR MORE OF THE PAST SEVEN DAYS 
YOUTH RISK BEHAVIOR SURVEY 

Sex T F M 
Year 
2005 64.1 (±1.5) 55.9 (±2.2) 72.3 (±1.7) 
2003 62.6 (±2.3) 55.0 (±2.9) 70.0 (±2.3) 
2001 64.6 (±1.5) 57.0 (±2.4) 72.6 (±1.7) 
1999 64.7 (±2.1) 57.1 (±2.4) 72.3 (±3.2) 
1997 63.8 (±2.1) 53.5 (±3.8) 72.3 (±2.0) 
1995 63.7 (±3.1) 52.1 (±4.4) 74.4 (±2.2) 
1993 65.8 (±1.4) 56.2 (±2.3) 74.7 (±1.6) 
Legend: Sex T=Total F=Female M=Male 
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UNITED STATES ALL YEARS 
PERCENTAGE OF STUDENTS WHO PARTICIPATED IN PHYSICAL ACTIVITY THAT 
DID 

NOT MAKE THEM SWEAT OR BREATHE HARD FOR 30 MINUTES OR MORE ON FIVE 
OR 
MORE OF THE PAST SEVEN DAYS 
YOUTH RISK BEHAVIOR SURVEY 

Sex T F M 
Year 
2005 26.5 (±1.3) 24.2 (±1.9) 28.7 (±1.7) 
2003 24.7 (±1.3) 22.1 (±1.6) 27.2 (±1.4) 
2001 25.5 (±1.2) 22.8 (±1.5) 28.4 (±1.5) 
1999 26.7 (±1.6) 24.4 (±2.0) 29.0 (±2.2) 
Legend: Sex T=Total F=Female M=Male 

What is the ACTIVITYGRAM Physical Activity Assessment? 
ACTIVITYGRAM is a separate module within the FITNESSGRAM software that provides a 

detailed assessment of a child’s level of physical activity. Children complete a recall of their 

previous 

days’ activities and can print out a personalized report. Because the assessment requires detailed 

information from each child, this assessment is only available within the student application of 

the 

FITNESSGRAM software. An image of the basic ACTIVITYGRAM data entry screen is shown 

below. 
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What is the scientific basis for the ACTIVITYGRAM assessment? 
The ACTIVITYGRAM assessment is based conceptually on a validated self-report instrument 

known as the Previous Day Physical Activity Recall (PDPAR). ACTIVITYGRAM uses the same 

basic 

grid structure to help children record their activities from the previous day and uses a similar 4-

point 

intensity classification. One major difference between the PDPAR and the ACTIVITYGRAM 

assessment is that the PDPAR focuses on after school activity while the ACTIVITYGRAM 

assessment 

includes activity during the whole day (7:00 am to 11:00 pm). The choices of activities and the 

way 
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that they are selected is also different for the ACTIVITYGRAM. Another distinction is that 

PDPAR 

uses whole 30 minute blocks of time to estimate duration while the ACTIVITYGRAM assessment 

allows activities to be reported as “some of the time” or “all of the time”. This effectively allows 

each 

interval to be represented as two 15 minute bouts rather than one 30 minute bout (i.e., If a 

student 

indicates they were active “all of the time” they will have been considered active for two - 15 

minute 

bouts. If a student indicates they were active “some of the time” they will be considered active 

for one 

– 15 minute bout.). 

There have been a number of validation studies on the PDPAR. The original study on the 

PDPAR evaluated the validity of the assessment among adolescents (Weston, Petosa, & Pate, 

1997). This study reported moderate to high correlations (range: r = .53 to r = .88) between the 

activity scores and several objective criteria (heart rate, Caltrac, and pedometer). A subsequent 

study evaluated the validity of the PDPAR among elementary school children (Trost, et al., 

1999). 

This study found weaker correlations. Because of the challenges associated with assessing 

physical 

activity in children, it is not surprising to find lower validation coefficients within this 

population. 

A number of other studies have also used the PDPAR to assess activity levels in children (Pate et  

al., 1997; Trost et al., 1996; 1997). 

Because the ACTIVITYGRAM utilizes the same time-based grid as the PDPAR and a four level 

activity classification, it is expected that the validity and reliability would be comparable with 

that of 

the PDPAR. Several studies have recently been conducted to directly examine the validity of the 

ACTIVITYGRAM assessment. One study (Welk, 2001) reported average daily correlations of r = 

.50 

against three days of objective data from an accelerometry-based activity monitor. This study 

also 

made direct comparisons between the PDPAR and the ACTIVITYGRAM. The correlations 

between 

bouts of moderate and vigorous activity on the PDPAR were high (r > .70) across the three days 

of 

comparison. The classification agreement between the four-point intensity categories were above 

70% 

for all three days of assessment. Based on these results, it appears that the PDPAR and the 

ACTIVITYGRAM provide similar information about activity patterns in children. Additional 

validation 

studies are needed to test the utility of this assessment for different ages and populations. 

Because all 

self-report instruments have limitations (especially with children), it is important to acknowledge 

that 

values reported may not reflect the child’s actual level of physical activity. 
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For what ages is the ACTIVITYGRAM assessment appropriate? 
Due to limitations in recall and more sporadic activity patterns, there has been some question 

about the ability of children to accurately recall activity on self-report forms (Baranowski & 

Simons- 

Morton, 1991; Sallis, 1991). The ACTIVITYGRAM physical activity assessment was designed to 

be 

appropriate for elementary, middle and secondary students, however the accuracy of the reports 

are 

likely to be better as children age. Younger students can still benefit from the experience of 

tracking 

their activity patterns but emphasis should be placed on the educational value and not on the 

absolute 

data reported. Because of the cognitive demands associated with recalling physical activity, we 
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recommend that the ACTIVITYGRAM program be used primarily for children in grades 5 and 

higher. 

If used for educational purposes only and if some training or assistance is provided it still should 

be 

possible for younger children (grades 3 and 4) to obtain meaningful results. 

How many days are needed to get reliable information about activity in children? 
No matter what form of assessment is used; an issue that is critical for physical activity 

assessment is the generalizability of the data. Physical activity is a highly variable behavior. 

Therefore, multiple days of data are typically needed to collect data that are representative of the 

person’s normal activity patterns. Researchers have attempted to determine the number of days 

required to obtain stable information about a child’s level of physical activity. These studies use 

statistical procedures to estimate the reliability of individual days of assessment. The results of 

these 

studies vary depending on the type of assessment that is used to collect data. With self-report 

instruments, it is estimated that between 6-8 days are needed to obtain reliable data about 

physical 

activity in children. For a detailed review of these studies, the reader is referred to a review 

article 

(Baranowski & de Moor, 2000). 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 9 

Aerobic Capacity Assessments 

Kirk J. Cureton & Sharon A. Plowman 
The FITNESSGRAM Reference Guide is intended to provide answers to some common questions 

associated with use and interpretation of FITNESSGRAM assessments. This chapter, devoted to 

Aerobic Capacity Assessments describes the issues associated with the assessment of aerobic 

capacity in children and reviews the validity and reliability of the field assessments used in 

FITNESSGRAM. The section specifically addresses the following questions: 
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What is aerobic capacity? 
Aerobic capacity (VO2max) reflects the maximum rate that oxygen can be taken up and 

utilized by the body during exercise. The magnitude of VO2max depends on the capacity of the 

lungs to exchange oxygen between the air and blood in lung capillaries, the capacity of the 

cardiovascular system to transport oxygen to the muscles, and the muscles' capacity to use 
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oxygen. The highest rate of oxygen uptake and use reflects the upper limit in the ability of the 

body to supply energy via aerobic metabolism to the active muscles during strenuous exercise.  

Aerobic capacity is most commonly expressed relative to body weight to account for differences 

in body size and to reflect a person's ability to carry out weight-bearing tasks. 

Why is aerobic capacity important? 
Aerobic capacity is an important component of physical fitness because it reflects the 

overall capacity of the cardiovascular and respiratory systems (Mitchell, Sproule, & Chapman, 

1958; Taylor, Buskirk, & Henschel, 1955) and the ability to carry out prolonged strenuous 

exercise (Astrand et al., 2003; Taylor et al, 1955). From a health perspective, good 

cardiorespiratory fitness has been shown to reduce the risk (in adults) of hypertension, coronary 

heart disease, obesity, diabetes, some forms of cancer, and other health problems (Blair et al.,  

1989; Blair, Kohl, Gordon, & Paffenbarger, 1992). 

How does "aerobic capacity" differ from terms such as 
"cardiovascular fitness" or "cardiorespiratory endurance"? 
Many terms have been used to describe this dimension of physical fitness, including 

cardiovascular fitness, cardiorespiratory fitness, cardiorespiratory endurance, aerobic fitness, 

maximal aerobic power, aerobic work capacity and physical work capacity. For all practical 

purposes, these terms are used interchangeably. A subtle distinction is that cardiorespiratory 

endurance, aerobic work capacity and physical work capacity are typically used to refer to 

performance ability (the capacity to perform large-muscle activity for a prolonged period of 

time), whereas aerobic capacity refers to a functional (physiological) capacity. Because the 

underlying functional capacity is the construct of most interest in relation to health, and because 

field tests are actually validated against VO2max measured in the laboratory, the term aerobic 

capacity has been used in the FITNESSGRAM materials. 

How is aerobic capacity measured in the laboratory? 
Aerobic capacity is measured in the laboratory using a graded exercise test during which 

the rate of oxygen uptake is measured continually using sophisticated equipment. A graded 

exercise test is a test typically administered on a treadmill or cycle ergometer in which the 

intensity of exercise is progressively increased. The rate of aerobic metabolism and oxygen 

uptake increases as intensity of exercise increases up to the point at which the aerobic capacity is 

reached. At this point, even though the exercise intensity can be increased, the oxygen uptake no 

longer increases proportionally, and there is a plateau in the relation of the rate of oxygen uptake 

to work rate (exercise intensity). The rate of oxygen uptake at the plateau is aerobic capacity. 
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The measurement of aerobic capacity in the laboratory is technically demanding, requiring 

expensive equipment and highly-trained technicians. It also is time consuming; a test requires 

about 30 minutes and only one person can be measured at a time. Therefore, the direct 

measurement of aerobic capacity is not possible or practical for most field settings, such as 

schools where large numbers of people must be tested. 

What types of field tests are used in FITNESSGRAM to assess aerobic 
capacity? 
Three field tests are used in FITNESSGRAM to assess aerobic capacity: the PACER 

(Progressive Aerobic Cardiovascular Endurance Run), the one-mile run, and a walk test (for 

adolescents 13 years of age or older). Two of these tests estimate aerobic capacity from running 

performance and participant characteristics such as age, gender, body weight and the ratio of 



138 

 

weight to height, and the third estimates aerobic capacity from heart rate response to a one-mile 

walk and selected subject characteristics. Each assessment is briefly described below: 

• The PACER is a multistage test adapted from the 20-meter shuttle run test published by 

Leger and Lambert (1982) and revised in 1988 (Leger et al.). It involves running back 

and forth across a 20-meter course in time to music played from a tape or CD. Beeps on 

the sound track indicate when a person should reach the ends of the course. The test 

begins at a slow pace, and each minute the pace increases. A participant continues 

running until the pace can no longer be maintained. This test is like a graded exercise test  

on the treadmill in which the treadmill speed is increased at regular intervals. The longer 

a person continues, the higher the rate of estimated oxygen uptake. In the 

FITNESSGRAM software, VO2max is predicted from the highest speed attained on the 

test and age using a regression equation of Leger et al. (1988) developed on a large 

sample of children 8 to 19 years of age. The PACER is a fun alternative to distance run 

tests, and is recommended for children, adolescents and young adults. A 15-m modified 

test may be substituted for the 20-m test in elementary- and middle-school-age children 

in situations in which insufficient indoor space is available for the 20-m test (McClain et 

al., 2006). 

• In the one-mile run test, the objective is to run a mile as fast as possible. Because the 

rate of oxygen uptake is related in part to the pace sustained, it is possible to estimate the 

highest rate of oxygen uptake possible from the average pace sustained. Age, gender and 

body fatness also affect the prediction of aerobic capacity. Therefore, in the 

FITNESSGRAM software, aerobic capacity is predicted from mile time, age, gender and 

body mass index using an equation of Cureton et al. (1995) developed on a large sample 

of children and adolescents. 

• In the one-mile walk test, the objective is to walk one mile as fast as possible. The heart 

rate is determined immediately after the walk. By knowing body weight and the walk 

speed, the primary determinants of the oxygen uptake during walking, and the heart rate 

at the end of the walk, indicative of the percentage of the aerobic capacity being used, it 

is possible to estimate the aerobic capacity. In the FITNESSGRAM software, aerobic 

capacity is estimated from age, gender, weight, mile walk time and heart rate at the end 
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of the walk using the equation of Kline et al. (1987), which has been shown to be 

accurate for high school students (McSwegin, Plowman, Wolff, & Guttenburg, 1998). 

The walk test has the advantage of not requiring a maximal effort as is required in the 

two running tests. 

How reliable is the measurement of maximal oxygen uptake in youth? 
Aerobic capacity (VO2max) expressed relative to body weight (ml×kg-1×min-1) measured 

on the treadmill is the criterion against which FITNESSGRAM field tests of aerobic capacity 

have been validated. Its reliability is important because it affects the magnitude of validity 

coefficients assessing the accuracy of the field tests for predicting VO2max. Although a range of 

reliability coefficients has been reported, the consensus is that the reliability of measuring VO2 

max in youth is high and acceptable for a criterion measure of physical fitness. The table below 

summarizes the results of studies reporting the test-retest reliability coefficients for VO2max 

(ml×kg-1×min-1) determined on the treadmill in youth. The values have generally varied from 

moderate to high; the two low coefficients in the table may not be comparable to the other 

results. One (.56) represents two measurements separated by 4-5 months, which is too long to 
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assess only the reliability of the test. The other low coefficient (.47) was attributed to a long 

walking protocol in which leg fatigue or boredom may have affected the test outcome. In studies 

in which shorter walking protocols were used, high reliability was obtained. 

Reliability of VO2max (ml×kg-1×min-1) in Children and Adolescents 

Source Sample Test Type Reliability 

Coefficienta 

Boileau et al. (1977) 21 M, 11-14 y Walk r = .87 

Cunningham et al. (1977) 66 M, 10 y Walk/Run r = .56 

Cureton (1976) 27 M & F, 7-12 y Walk r = .88 

Paterson et al. (1981) 8 M, 10-12 y Walk 

Jog 

Run 

R = .47 

R = .87 

R = .95 

Note. ar = interclass reliability; R = intraclass reliability 

How reliable are the field tests of aerobic capacity? 
The reliability of the three field tests of aerobic capacity is, for the most part, high. 

Consistently high reliability coefficients have been reported for the PACER and mile walk test . 

High coefficients also have been reported for children over 9 years of age for distance runs such 

as the one-mile run. However, reliability of distance runs in younger children is lower, probably 

because of variation in motivation and pacing. 

Additional Information on the reliability of field tests of aerobic capacity 

One-mile run. The reliability of distance run tests in youth was summarized by Safrit 

(1990). Reliability coefficients for 600-yd, 1600-m, 9-min, and 12-min runs ranged from 
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approximately .60 to .90. Safrit concluded that the reliability of distance runs in children is for  

the most part high, but not uniformly so. Results of the relatively few studies that have reported 

reliability coefficients for the mile run test in youth are summarized in the table below. In 

general, for children 9 years of age (third grade) and older, the reliability is moderate or high, 

with reliability coefficients above .66. For younger children, reliability coefficients are mixed, 

with those of Krahenbuhl, Pangrazi, Petersen, Burkett, and Schneider (1978) being high and 

those of Rikli, Petray, and Baumgartner (1992) being relatively low. Lower reliability on 

distance runs in young children may be due to variation in motivation and pacing strategy. 

Practice of steady pacing can improve run performance in children (Saltarelli & Andres, 1993). 

Low test-reliability due to the influence of behavioral variables may limit the validity of the 

onemile 

run as a field test of VO2max in young children. 

Reliability of the One-Mile Run Test in Children and Adolescents 
Source Sample Reliability 

Coefficient 
Beets and Pitetti (2006) 114 M & 66 F, 13-18 y R = .66, .77 

Bono et al. (1991) 15 M & 15 F, 5th grade 

15 M & 15 F, 8th grade 
15 M & 15 F, 11th grade 

r = .91 
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r = .93 

r = .98 
Krahenbuhl et al. (1978) 34 F, 1st grade 

49 M, 3rd grade 

r = .82a 

r = .92a 

Rikli et al. (1992)b 20 M & 16 F, Kindergarten 

15 M & 17 F, 1st grade 

45 M & 52 F, 2nd grade 

53 M & 63 F, 3rd grade 
44 M & 37 F, 4th grade 

R = .53, .39 

R =.56, .54 

R =.70, .71 
R =.84, .90 

R =.87, .85 
Notes. r = interclass reliability; R = intraclass reliability for a single trial 

a1600-m run / b First coefficient is for males, second is for females 

PACER. Five studies have reported that the reliability of the PACER test in youth is 

moderate or high (see table below). Reliability coefficients were above .64 with no significant  

mean differences between two tests. Additional reliability studies with samples differing in age, 

gender, and fitness level would be useful to confirm the results of the studies cited here.  

Reliability of the PACER Test in Children and Adolescents 
Source Sample 

Reliability 

Coefficient 
Beets and Pitetti (2006) 

Dinschel (1994) 

123 M, & 62 F 13-18 y 

57 M & 44 F, 4-5th grade 
R = .68, .64 

R = .84 

Leger et al. (1988) 139 M & F, 6-16 y r = .89 

Liu et al. (1992) 20 M & F, 12-15 y R = .93 
Mahar et al. (1997) 137 M & 104 F, 10-11 y R = .90 
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Note: r = interclass reliability; R = intraclass reliability for a single trial 

Walk test. McSwegin et al. (1998) reported that the reliability of VO2max estimated from 

the walk test using the Kline et al. (1987) equation was high. They reported an intraclass 

correlation 

of .91 for repeat measures on 21 boys and girls 14-18 years of age. 

How valid are the field tests of aerobic capacity in children for 
estimating 
aerobic capacity? 
The three field tests used in the FITNESSGRAM battery for estimating VO2max have 

moderately good and approximately equal validity in children 10 years of age and above. 

VO2max 



141 

 

(ml×kg-1×min-1) is estimated with an error of 10-15% of the mean for most children. 

Review of the Validity of the One-Mile Run 
The rationale (content and construct validity) for using the one-mile run to estimate VO2max 

is based on the fact that for exhaustive exercise lasting longer than two minutes, energy is 

provided 

primarily through aerobic metabolism (Astrand et al., 2003). Therefore, performance on an event 

such as the one-mile run is determined, in large part, by the highest rate of aerobic metabolism 

(VO2max) that can be maintained for the duration of the event. The highest rate of VO2max that 

can 

be maintained during a distance run, in turn, is determined in large part by the VO2max. Thus, 

distance run performance and VO2max are correlated and a distance run performance can be 

used to 

estimate VO2max. Moderately strong correlations between VO2max and performances on 

distance 

run tests in adults and youth support this rationale (Safrit, Hooper, Ehlert, Costa, & Patterson, 

1988). 

The construct validity of using distance run tests to estimate VO2max depends on the extent to 

which 

variance in run performance is determined by VO2max compared to other physiological and 

behavioral factors. The underlying factors that determine running performance are in part 

dependent 

on the distance or duration of the run. Balke (1963) found that in young adult trained runners, the 

estimated energy demand of the highest pace that could be maintained for 12 min equaled the 

VO2max. The duration would probably be less for untrained youth because few can sustain 

100% of 

the VO2max for 12 min (Krahenbuhl, Morgan, & Pangrazi, 1989; McCormack, Cureton, 

Bullock, & 

Weyand, 1991; Sloniger, Cureton, & O'Bannon, 1994). 

A study with college students found that distance runs of 1 mile and longer measure the same 

underlying factors, whereas the factors underlying shorter runs were different (Disch, 

Frankiewicz, & 

Jackson, 1975). A study with elementary school children obtained similar results (Jackson & 

Coleman, 1976). These studies suggest that if VO2max is the primary determinant of distance 

running, that runs of one mile and longer should be used to assess VO2max. Correlations 

between 

distance runs of different distances and VO2max support this deduction (Baumgartner & 

Jackson, 

1991; Disch et al., 1975; Jackson & Coleman, 1976; Krahenbuhl, Pangrazi, Petersen, Burkett, & 

Schneider, 1977; Krahenbuhl et al., 1978; Safrit et al., 1988). 

Variables other than aerobic capacity, including body fatness, running skill and economy, 

physiological variables affect the % VO2max that can be maintained. Effort given on the test, 

appropriate pacing, and environmental conditions also affect distance running performance in 

youth 

(Cureton, 1982; Cureton, Boileau, Lohman, & Misner, 1977; Krahenbuhl et al., 1989; 

McCormack et 
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al., 1991). With the exception of body fatness, the influence of these variables reduces the 

correlation 

(concurrent validity) of distance run tests with VO2max (ml×kg-1×min-1). The confounding effect 

of 
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behavioral variables such as motivation and proper pacing may be more important in younger 

than 

older children (McCormack et al., 1991). Excess body fat reduces VO2max expressed relative to 

body 

weight (Buskirk & Taylor, 1957; Welch, Reindeau, Crisp, & Isenstein, 1957) and performances 

on 

field tests that involve prolonged running (Cureton et al., 1977, 1978; Cureton, Baumgartner, & 

McManis, 1991; Sparling & Cureton, 1983). Therefore, part of the association of VO2max 

(ml×kg- 

1×min-1) with the field tests reflects the influence of body fatness on both variables. This is 

reflected 

by the fact that correlations of distance run tests with VO2max expressed relative to fat-free 

weight 

are lower than those with VO2max expressed relative to body weight (Cureton, 1982). Therefore, 

validity coefficients of running field tests with VO2max (ml×kg-1×min-1) should not be 

interpreted 

only in terms of cardiovascular-respiratory capacity; they also reflect the influence of differences 

in 

%fat. 

The concurrent validity of distance run tests has been evaluated by correlating distance run 

performance with VO2max (ml×kg-1×min-1). Studies performed on adults and children are 

summarized in several sources (Baumgartner & Jackson, 1991; Safrit et al., 1988). For studies on 

youth involving runs of 1-1.5 miles or 9 to 12 min and in which VO2max was measured on the 

treadmill, validity coefficients have ranged from approximately .60 to .80 (with one exception). 

Studies on the concurrent validity of the one-mile run are summarized in the table below. 

Concurrent Validity of the 1-Mile Run in Children, Adolescents and College Students 
Source Sample 

Validity 
Coefficient 

SEE 

(ml×kg-1×min-1) 
Bono et al. ( 1991) 15 M & 15 F, 5th grade 

15 M & 15 F, 8th grade 

15 M & 15 F, 11th grade 

45 M & 45 F, 5-11th grade 
45 M & 45 F, 5-11th grade 

-.76 

-.80 

-.85 
-.73 

-.84a 
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4.6 

4.9 
4.3 

5.3 

4.3 

Cureton et al. (1977) 140 M & 56 F, 7-11th grade -.66 4.9 
Cureton (1995) 490 M & 263 F, 8-25 yrs. .72b 4.8 

Krahenbuhl et al. (1978) 49 M, grades 1-3 

34 F, grades 1-3 

-.60c 

-.74c 

5.1 

4.4 

Krahenbuhl et al. (1977) 38 M & F, 3rd grade 
18 F, 3rd grade 

20 M, 3rd grade 

-.62d 

-.26d 

-.71d 

5.3 

5.5 
5.0 

Plowman and Liu (1999) 94 M & F, 18-30 yrs. .82e 4.6 

Rowland 36 M, 6th grade .77f 3.7 
a Prediction from age, gender, weight, sum of two skinfolds, and one-mile run/walk 

b Prediction from age x gender, BMI, MRW (Mile Run/Walk), and MRW2 

c 1600-m run 

d 1609-m run 

e Correlation between VO2max predicted from using Cureton et al. (1995) equation and measured VO2max 
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Review of the Validity of the PACER Test 
An attractive feature of the PACER is its high content (logical) validity. The PACER is a 

progressive, multistage maximal exercise test that closely simulates a graded, speed-incremented 

treadmill test used in the laboratory to directly measure VO2max. The VO2 required is 

submaximal at earlier stages and increases progressively each minute up to maximal (Leger & 

Gadoury, 1989; Leger & Lambert, 1982). Because the speed of running is controlled, variation 

in pacing has little influence on test outcome. Because a maximal effort is required only at the 

end of the test, motivation is probably less of a problem than with the one-mile run/walk in 

which a sustained near-maximal intensity is required throughout. 

The concurrent validity of the PACER test has been established in numerous studies by 

correlating the VO2max at the end of the test or the highest test stage (running speed) attained 

with VO2max directly measured on the treadmill. In two studies on adults (Leger & Gadoury, 

1989; Leger & Lambert, 1982), VO2 measured by backward extrapolation immediately after the 

test was highly correlated with and did not differ significantly from the VO2max measured 

during the final minute of a walking graded exercise test on the treadmill. In studies on adults, 

validity coefficients correlating test performance with VO2max (ml×kg-1×min-1) have ranged 

from .83 to .93 with standard errors of estimate ranging from 3.6 to 5.4 ml×kg-1×min-1 (Leger & 

Gadoury, 1989; Leger & Lambert, 1982; Leger et al., 1988; Paliczka, Nichols, & Boreham, 
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1987; Ramsbottom, Brewer, & Williams, 1988). Plowman and Liu (1999) found large 

differences in the accuracy of published regression equations predicting VO2max in college 

students, with the Leger et al. (1988) adult equation being more accurate than the equation of 

Ramsbottom et al. (1988) or an equation of Leger et al. (1988) based on youth and young adults 

8 to 19 years. 

Studies that have investigated the concurrent validity of the PACER in youth are 

summarized in the Table below. The range of validity coefficients and standard errors of 

estimate are similar to those for the one-mile run, indicating that the PACER has moderate 

concurrent validity as a field test of VO2max. Some of these studies (Barnett, Chan, & Bruce, 

1993; Leger, Mahar et al., 2006; Mercier, Gadoury, & Lambert, 1988) used age, gender, and 

anthropometric variables (skinfold thickness or body weight) in addition to PACER performance 

to improve the prediction of VO2max and others did not. It is clear that age is an important 

predictor because it helps take into account the improvement in running economy that occurs 

during growth and development (Barnett et al., 1993; Leger et al., 1988). The change in running 

economy alters the relation between running performance (highest stage or speed on the test) and 

VO2max. The effect of gender is uncertain. Barnett et al. found gender was a significant 

predictor whereas Leger et al. did not. Neither study included an investigation of the value of the 

age x gender interaction, which might improve the prediction because the gender difference in 

VO2max changes with age (Krahenbuhl, Skinner, & Kohrt, 1985). 

In general, the concurrent validity of the PACER test appears to be approximately the 

same as distance run tests for estimating VO2max. In one study in which the PACER and a 6- 

min run were correlated with VO2max in the same sample, VO2max was more highly correlated 

with the PACER test than with the distance run (r =.76 vs. .63) (van Mechelen, Hlobil, & 

Kemper, 1986). Dinschel (1994) reported that in 4th- and 5th-grade boys and girls, the laps 

completed on the PACER test and mile run time were moderately correlated (r = -.63 and -.57). 

Mahar et al. (1997) reported similar results for a large sample of 10- and 11-year-old boys and 
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girls, with correlations between PACER laps and one-mile run time with VO2max ranging from - 

59 to -.67. Plowman and Liu (1999) found that in a sample of college students, the validity 

coefficients and standard errors estimate for VO2max predicted from the one-mile run using the 

Cureton et al. (1995) equation and from the PACER using three different equations were similar, 

although the absolute accuracy of one of the Leger et al. (1988) equation was considerably better  

than predictions from two other equations. More studies are needed investigating the relative 

value of the PACER and the other two field tests for predicting VO2max and for classifying 

VO2max using the FITNESSGRAM standards. 

Concurrent Validity of the PACER Test in Children and Adolescents 
Source Sample 

Validity 

Coefficient 

SEE 
(ml×kg1×min-1) 

Armstrong et al. (1988) 77 M, 11-14 y .54 5.3 

Barnett et al. (1993) 27 M & 28 F, 12-17y .74 

.82b 

.85c 

.72a 



145 

 

4.6 

4.0 
3.7 

5.4 

Boreham et al. (1990) 23 M, 14-16 y 

18 F, 14-16 y 
23 M & 18 F, 14-16 y 

.64 

.90 

.87 
4.5 

2.5 

3.9 

Leger et al. (1988) 188 M & F, 8-19 y .71 5.9 
Liu et al. (1992) 22 M, 12-15 y 

26 F, 12-15 y 

48 M & F, 12-15 y 
48 M & F, 12-15 y 

.65 

.51 

.69 

.72a 

5.3 

5.2 

5.5 
5.3 

Mahar et al. (2006) 135 M & F, 12-14 y .65d 6.4 

van Mechelen et al. (1986) 41 M, 12-14 y 

41 F, 12-14 y 
82 M & F, 12-14 y 

.68 

.69 

.76 

4.0 

3.5 

4.4 
aCross-validation of the Leger et al. (1988) equation 

bPrediction from age, sex, and maximal shuttle speed 

cPrediction from triceps skinfold, sex, and maximal shuttle speed 

dPrediction from gender, body mass and PACER laps 

Review of the Validity of the Walk Test 
McSwegin et al. (1998) reported that the validity of VO2max estimated from the walk test was 

high. They reported a correlation of .84, a standard error of estimate of 4.5 ml×kg -1×min-1, and a 

total error of 5.2 ml×kg-1×min-1 between VO2max estimated using the Kline et al. equation and 

directly-measured VO2max in 44 boys and girls 14-18 years of age. 
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How were the standards for aerobic capacity in FITNESSGRAM 
established? 
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The FITNESSGRAM Healthy Fitness Zone standards for aerobic capacity were 

established to indicate a level of aerobic capacity associated with reduced risk of disease and 

mortality. Blair et al. (1989) found that men and women in the population with the lowest 

aerobic capacity (lowest 20% for men and lowest 40% for women) had the highest risk of 

allcause 

mortality. For those with aerobic capacity above these levels, risk was lower. The lower 

boundary of the Healthy Fitness Zone corresponds to these critical levels of aerobic capacity in 

adults, adjusted for the age-related decline that typically occurs between adolescence and 

adulthood. The upper boundary of the Healthy Fitness Zone corresponds to an aerobic capacity 

that includes approximately 60% of the population. It represents a "good" level of aerobic 

capacity, one that is associated with lower risk of disease and higher work capacity than the 

lower-boundary standards. The upper boundary does not indicate the highest level of aerobic 

capacity desirable: higher values are more desirable but they are not necessary for good health 

and adequate work capacity for daily living. Additional technical information on the process and 

assumptions used in establishing these standards is provided below: 

Developmental Process for Establishment of Aerobic Capacity Standards 

FITNESSGRAM standards for the one-mile run were first published in the 1987 

FITNESSGRAM User's Manual (CIAR, 1987). The bases for these standards was detailed by 

Cureton and Warren (1990). These standards were designed to represent the lowest levels of 

VO2max expressed relative to body weight (ml×kg-1×min-1) consistent with minimizing disease 

risk and adequate functional capacity for daily living. The standards for the mile run and 

PACER tests were first presented as upper and lower boundaries of a Healthy Fitness Zone in 

1992 (CIAR, 1992). The lower boundary and its interpretation are essentially the same as the 

original standards. More specific rationale linking the lower-boundary values to reduced disease 

risk was developed and first published in the FITNESSGRAM Technical Reference Manual 

(Morrow et al., 1994). The upper-boundary standards were designed to represent a "good" level 

of aerobic capacity, one that is associated with lower risk of disease and higher work capacity 

than the lower-boundary standards. The specific rationale is given below. 

The rationale for the upper and lower boundaries of the Healthy Fitness Zone is based on 

data linking VO2max with disease risk in adults. No comparable data exist for children. Blair et 

al. (1989) reported a strong, graded, inverse association between aerobic fitness as measured by 

treadmill test time, which is highly correlated with VO2max, and mortality due to all causes, 

cardiovascular disease, and cancer. Their data have been used as the primary reference for the 

standards. Other studies also have shown an inverse association between aerobic fitness and 

cardiovascular disease risk in men (Erikssen, 1986; Peters, Cady, Bischoff, Bernsten, & Pike, 

1983; Sobolski et al., 1987; Wilhelmsen et al., 1981). 

In the Blair et al. (1989) data, the greatest difference in disease risk is between the 20% 

of the men and women with the lowest fitness (first quintile of sample), and the 20% with the 

next lowest fitness (second quintile of sample). In addition, women in the third quintile have a  

substantially lower all-cause mortality rate than women in the second quintile. For subjects in 

the second quintile for men and the third quintile for women, the relative risk of all-cause 

mortality compared to men and women in the highest fitness level is approximately the same, 

1.37 and 1.43, respectively. For men and women in the youngest age category (20-39 y) in the 
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study, the lower limit for VO2max estimated from treadmill time for men in the second quintile 

of the sample was 35 ml×kg-1×min-1 and the lower limit for women in the third quintile was 29 
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ml×kg-1×min-1. These values are the reference values in adults to which the lower-boundary 

criterion referenced standards for VO2max in children are linked. 

As pointed out by Dotson (1988), criterion referenced standards for youth based on levels 

of VO2max associated with reduced disease risk in adults would not be appropriate for children, 

because VO2max declines with age. Therefore, the critical VO2max values in children will be 

higher by an amount that allows for the age-related decline in VO2max. The rate of decline in 

VO2max with age is affected by age-related changes in body fatness, physical activity, 

cardiovascular function (maximal heart rate), and perhaps morphological changes such as the 

decline in muscle mass (Fleg & Lakatta, 1988; Heath, Hagberg, Ehsani, & Holloszy, 1981; 

Hodgson & Buskirk, 1977; Jackson, 1992; Weir, Jackson, Ayers, & Stuteville, 1993). The rates 

of decline in VO2max in cross-sectional and longitudinal studies have varied from approximately 

.25 to .95 ml×kg-1×min-1×yr-1. The age at which the decline begins is unknown, but changes in 

body fatness, physical activity, and maximal heart rate, which contribute to the decline, are 

occurring in later adolescence. 

The extent of decline expected between age 17, the oldest age for which FITNESSGRAM 

criterion referenced standards were developed, and age 35, the mean age the youngest age group 

in the Blair et al. (1989) data, is difficult to estimate because representative U.S. population data 

on the critical variables contributing to the age-related decline over this age range are not readily 

available. Nevertheless, estimates of the rate of decline in VO2max were made, following the 

approach suggested by Jackson (1992), based on equations predicting VO2max from age, %fat, 

and a self-report classification of physical activity (SRPA). The SRPA is an 8-category scale 

that assesses activity level for the previous month, with higher numbers reflecting increasing 

time spent in more vigorous physical activity (Ross & Jackson, 1990, p. 109). Categories 0-1 

correspond to those who do not participate regularly in programmed recreation, sport, or heavy 

physical activity; categories 2-3 correspond to those who participate regularly in recreation or 

work requiring modest physical activity; and categories 4-7 correspond to those who participate 

regularly in heavy physical exercise or vigorous games. In category 4, people report running less 

than 1 mile per week or spending less than 30 min. per week in comparable physical activity. In 

category 5, people report running 1-5 miles per week or spend 30-60 min per week in 

comparable physical activity. 

Prediction Equations Used to Estimate VO2max Based on Self-Reported Activity 

(Jackson, 1992; Weir et al., 1993): 

Males: 

VO2max = 47.902-.265 (Age) - .202 (%Fat) + 3.413 (SRPA)-.088 (%Fat x SRPA) 

R = .79, SEE = 5.0 ml×kg-1×min-1, n = 1604 

Females: 

VO2max = 42.686-.258 (Age) - .219 (%Fat) + 2.680 (SRPA)-.066 (%Fat x SRPA) 

R = .85, SEE = 4.2 ml×kg-1×min-1, n = 322 

To use this approach, estimates of the population levels of physical activity as evaluated 
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by the SRPA scale and body fatness at ages 17 and 35 are needed. Epidemiological data indicate 

that the proportion of individuals who participate in vigorous physical activity, sports, and 

lessvigorous 

recreational physical activity declines, and the proportion of the U.S. population that is 

mostly or totally sedentary increases between ages 17 and 35 (Centers for Disease Control, 1987; 

Stephens, 1987; Stephens, Jacobs, & White, 1985). However, the rate of decline between ages 
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20 and 35 appears to be modest compared to the steep decline in later adolescence (Kemper,  

1994; Stephens et al. 1985). According to the U. S. Centers for Disease Control (1987), slightly 

less than 50% of the population between ages 17 and 35 participates in "appropriate physical 

activity," which is defined as "exercise which involves large muscle groups in dynamic 

movement for periods of 20 minutes or longer, three or more days per week, and which is 

performed at an intensity of 60% or greater of an individual's cardiorespiratory capacity.” The 

proportion of men participating in appropriate physical activity is slightly higher than the 

proportion of women. The minimum level of activity meeting the criterion for appropriate 

physical activity would correspond to approximately 5 on the SRPA scale. 

Based on these background data, it was assumed that there would be a modest decline in 

habitual physical activity on the SRPA scale of from 4.9 to 4.5 for men and from 4.7 to 4.4 for  

women between ages 17 and 35. Percent body fat between ages 17 and 35, estimated from 

national norms on triceps and subscapular skinfolds, was assumed to increase 3% in men (from 

12 to 15%) and women (from 23 to 26%). These assumed changes are rough estimates and, if 

incorrect, are probably underestimates of the changes that occur. 

Based on these assumed changes, predicted VO2max would decline 7 ml×kg-1×min-1 in 

men and 6 ml×kg-1×min-1 in women between ages 17 and 35. Adding these values to the 

lowerboundary 

reference values in the Blair et al. (1989) data (35 and 29 ml×kg-1×min-1) results in the 

lower-boundary VO2max criterion-referenced standards for 17-year-old boys and girls (42 and 

35 ml×kg-1×min-1, respectively). As discussed by Cureton and Warren (1990), the same 

lowerboundary 

standard was used for boys of all ages, whereas the lower-boundary standard for 

younger girls varied from 35 - 40 ml×kg-1×min-1 depending on age to take into account 

developmental changes in body fatness and hemoglobin concentration that occur during and after 

puberty. 

The upper-boundary criterion referenced VO2max standards for the Healthy Fitness Zone 

for 17-year-olds were derived by adding aging adjustments (7 and 6 ml×kg-1×min-1) to the mean 

estimated VO2max of the fourth quintile of 20-39 year-old men (45 ml×kg-1×min-1) and women 

(37 ml×kg-1×min-1) in the Blair et al. (1989) data. This resulted in upper-boundary values of 52 

and 43 ml×kg-1×min-1 for 17 year-old boys and girls, respectively. The same difference between 

lower- and upper-boundary values (10 and 8 ml×kg-1×min-1) was then used to calculate 

upperboundary 

VO2max criterion referenced standards at lower ages. The final VO2max upper- and 

lower-boundary standards for the Healthy-Fitness Zone are given in Chapter 5 in 

FITNESSGRAM Test Administration Manual (1999, pp. 38-39). 

How are the standards for the one-mile run, PACER and walk test 
linked to aerobic capacity standards? 
The standards for the one-mile run, the first field test of aerobic capacity used with 

FITNESSGRAM, were developed using a metabolic model that assumed the average running 

speed during a one-mile run was a function of an individual's aerobic capacity, the percentage of 

the aerobic capacity that could be sustained for one mile, and running economy. Beginning with 
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the VO2max standard for a given age and gender and an assumed value for the % VO2max 

maintained during the run, the average VO2max that could be sustained during the run was 
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estimated. Then, data in the literature on running economy (VO2 required to run at different 

speeds) were used to calculate a mile time that corresponded to the VO2max standard. This was 

done for boys and girls of different ages. The standards for the PACER and the walk test were 

derived by using statistical (regression) equations that related the outcome measures (e.g. laps, 

walk test speed and heart rate) to VO2max. Additional information on the standards for the 

assessments is provided below: 

Mile run standards. 
The procedure used to derive mile run/walk times corresponding to the Healthy Fitness 

Zone lower- and upper-boundary VO2max standards based on the metabolic model described 

above was described by Cureton and Warren (1990). The only deviation from that procedure 

used in deriving the revised 1994 standards was that the % VO2max used at different ages was 

assumed to change in even increments between ages 10 and 15 as described by the following 

equation: % VO2max = (2 x age) + 70. This resulted in changes to the original lower-boundary 

standards for boys and girls at some ages, but these changes were small (<30 s). The new 

upperboundary 

standards correspond to the 60-70th percentile of the NCYFS norms for boys and the 

80-99th percentile for girls. The reason the standards correspond to a higher percentile in girls is 

unknown; the same gender difference exists in percentiles corresponding to the lower-boundary 

standards. It may reflect a lower level of fitness of older teenage girls due to lower habitual 

physical activity as discussed elsewhere (Blair, Clark, Cureton, & Powell, 1989; Cureton & 

Warren, 1990; Kemper, 1994). 

PACER standards. 
To derive the PACER lower- and upper-boundary standards of the Healthy Fitness Zone, 

the regression equation of Leger et al. (1988), predicting VO2max from age and highest speed 

attained on the test, was rearranged to predict speed (stage) from age and the criterion VO2max. 

Predicted stage was then converted into laps for use as standards. 

Walk Test standards. 
Because several variables are used to derive VO2max predicted from the walk test, the 

walk test standards are presented only as predicted VO2max corresponding to the lower- and 

upper-boundary aerobic capacity standards of the Healthy Fitness Zone. The regression equation 

of Kline et al. (1987), predicting VO2max from age, gender, one-mile walk time and heart rate is 

used to estimate VO2max. 

How reliable and valid are the classifications of fitness using the 
FITNESSGRAM aerobic capacity standards? 
The reliability and validity of FITNESSGRAM aerobic capacity standards have been 

found to be moderately high and acceptable. The proportion of individuals consistently 

classified (reliability) by the standards has been found to be above 77% in children and young 
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adults. The percentage of individuals classified correctly by field test scores as judged by 

classifications based on directly measured VO2max has exceeded 70%. A brief review of some 

of the recent studies on this topic is provided below: 

• Rikli et al. (1992) evaluated the reliability of the original FITNESSGRAM standards for 

the one-mile run in 621 boys and 608 girls 5 to 9 years of age. Except for children 5 and 

6 years of age, reliability coefficients (proportion of classification agreement) were 

acceptable (>.70) and most were high. This means that children were consistently 
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classified by the standards. 

• Cureton and Warren (1990) evaluated the validity of the original FITNESSGRAM onemile 

run criterion-referenced standards using data on 578 children, 7-14 years of age. 

They found the standards were reasonably valid at classifying VO2max. The percentage 

of children classified correctly averaged 85%. 

• Looney and Plowman (1990) validated the FITNESSGRAM standards against measures 

of physical activity. Using data from the National Children and Youth Fitness Studies I 

and II, national probability samples of over 13,000 children and youth 6-18 years of age 

(Errecart, Ross, Gilbert, & Ghosh, 1985; Errecart, Svilar, Ross, Gold, & Saavedra, 1987), 

they compared the percentages of youth passing the FITNESSGRAM standards in those 

classified as "active" versus those classified as "inactive" by a questionnaire of physical 

activity habits. For the one-mile run, the average percentage passing the standards was 

somewhat greater for youth classified as active compared to inactive in boys (77.6 vs. 

72.2%) and girls (63.4 vs. 55.4%), but the differences were not marked. These findings 

indicate that the one-mile run criterion-referenced standards did not accurately 

differentiate activity level of children. This finding is consistent with the thinking that 

aerobic fitness and physical activity are distinct entities (Caspersen, Powell, & 

Christenson, 1985), that aerobic capacity is determined in part by factors other than 

physical activity level, and that higher but not necessarily lower intensities of physical 

activity are linked to higher fitness (LaPorte, Dearwater, Cauley, Slemenda, & Cook, 

1985). 

• Dinschel (1994) evaluated the reliability of the PACER standards for classifying aerobic 

capacity by administering the PACER test twice in 62 male and 54 female students 10 

and 11 years of age. She found that 77% of the students had the same classifications on 

the two tests. Mahar et al. (1997) reported similar data for PACER reliability on 213 

boys and girls 10 and 11 years of age. Eighty-nine percent of students were consistently 

classified on two tests. 

• McSwegin et al. (1998) assessed the reliability and validity of the FITNESSGRAM 

aerobic capacity standards for classifying aerobic capacity predicted using the walk test 

in high school students. They found 100% agreement in the classification of aerobic 

capacity as being above or below the standards for the walk test administered on two 

occasions within two weeks in 21 students 14-18 years. They also found that the aerobic 

capacity standards had high validity. VO2max predicted from walk test scores was 

correctly classified by the standards in 91% of students. In other words, measured and 
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predicted VO2max values were classified the same (both above or both below the 

standard) in 91% of students, but differently in 9%. The high reliability and validity of 

the standards in this sample partly reflected that fact that a very high proportion of 

students (84%) had measured values for VO2max that exceeded the standards. 

• Plowman and Liu (1999) determined the reliability of the PACER, and the validity of the 

PACER and one-mile run, FITNESSGRAM standards for classifying aerobic capacity in 

college students 18-30 years of age. Estimates of VO2max from the Leger adult equation 

(1988) using the PACER obtained on two occasions one week apart were classified the 

same by the aerobic capacity standards 95% of the time, respectively, indicating very 

high reliability. Classifications of aerobic capacity predicted from the two field tests 

were correct in 88% and 97% of students, respectively, indicating high validity. 
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• Chun et al. (2000) used a criterion-groups model to estimate standards for the one-mile 

run and PACER tests in 12-year-old boys and girls that best differentiate those who 

engaged in aerobic training for 12 weeks (n=236) from those who did not (n=236). They 

found that the optimal cut-points for the boys would be 11:30 for the mile run and 31 laps 

for the PACER, compared to the 1992 FITNESSGRAM standards of 10:30 for the mile 

and 29 laps. The optimal cut-points for girls would be 12:00 for the mile, the same as the 

FITNESSGRAM standard, and 26 laps for the PACER, compared to the 

FITNESSGRAM standard of 13 laps. This study does not assess the validity of the 

FITNESSGRAM standards in classifying aerobic capacity. Aerobic capacity was not 

measured. It illustrates that if a different criterion is used (level of physical activity or 

training), and a different approach for validation, different standards may result. 

• Beets and Pitetti (2006) examined the criterion-referenced reliability of the PACER and 

one-mile run/walk healthy fitness zone standards in 165 boys and 76 girls 13-18 years of 

age. Two tests were administered with at least two days intervening as part of physical 

education classes in one high school. The percentage of students classified the same on 

the two tests in the boys was slightly higher for the PACER (81%) than the one-mile 

run/walk (77%). In the girls, the percentage classified the same on both tests was slightly 

higher for the one-mile run/walk (83%) than for the PACER (79%). It was concluded 

that the criterion-referenced reliability of the two tests was similar. 

How is the aerobic capacity reported in FITNESSGRAM calculated? 
In the software used to produce reports of physical fitness test results in FITNESSGRAM, 

aerobic capacity is predicted from a statistical (regression) equation that relates performance on 

or responses to the test, to VO2max. Conversion of field test performances to VO2max allows 

comparison of scores on the three field tests and permits changes in the relation of the test  

performance to VO2max that occur with age be taken into account. Details on the prediction 

equations used for the various aerobic capacity assessments are provided below: 

One-Mile Run Prediction Equation: 
The equation used to predict VO2max (ml×kg-1×min-1) from the one-mile run was based 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Aerobic Capacity Assessments - Page 9-17 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, TX 

on work by Cureton et al. (1995). The equation was based on a sample of 753 males and females, 

8-25 years of age and uses age (years), sex (coded 0=F and 1=M), body mass index (BMI in 

units of kg×m-2 ) and Mile Run Time (minutes) for the prediction (R = .72, SEE = 4.8 ml×kg- 

1×min-1). 

VO2max = .21 (Age x Sex) - .84 (BMI) - 8.41 (Time) + .34 (Time2) + 108.94 

The relation between VO2max and one-mile run walk times is curvilinear. There is an inverse, 

relatively-linear relation between VO2max and one-mile run time for times below about 11 

minutes, but virtually no relation for times above about 11 minutes. For one-mile run times 

above about 13 minutes, predicted VO2max values are actually higher than for lower one-mile 

run times. Therefore, any times above 13 minutes should be set to 13 before predicting VO2max 

with this equation. 

PACER Test Prediction Equation: 
The equation of Leger et al. (1988) was used for the prediction of aerobic capacity from 

the PACER test. The equation was based on a sample of 188 boys and girls, 8-19 years of age. 

The equation uses the highest speed (km×hr-1) attained on the test, age (y), and the speed x age 

interaction for the prediction (R= .71, SEE = 5.9 ml×kg-1×min-1). 

VO2max =- -3.238 (Max Speed) - 3.248 (Age) + 0.1536 (Maximal Speed x Age) + 31.025 
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For individuals 18-30 yr the following Leger et al. (1988) adult equation is the most accurate one 

( R=.90. SEE = 4.70 ml×kg-1×min-1 )(Plowman & Liu 1999). 

VO2max = -23.4 + 5.8 (Maximal Speed ) 

One-Mile Walk Test Prediction Equation: 
The equation of Kline et al. (1987) was used to predict VO2max (ml×kg-1×min-1) for the 

walk test. The equation was based on 343 men and women, 30-69 years of age and uses the 

person’s age (y), gender (F=0, M=1), weight (lb), walk time (min) and heart rate at the end of the  

mile walk (bpm) for the prediction (R = .88, SEE = 5.0 ml×kg-1×min-1). McSwegin et al. (1998) 

have shown this equation to be valid in high school age individuals. 

VO2max = -.3877 (Age) + 6.315 (Gender) - .0769 (Weight) - 3.2649 (Time) - .1565 (bpm) 

Why aren't criterion referenced standards available for the one-mile 
run/walk and PACER for children under 10 years of age? 
Standards were not developed for children under age 10 because of concerns over the 

reliability and validity of the test results. Even with practice, it is difficult to assure that young 

children will pace themselves appropriately on a mile run, and give a maximal effort on the mile 
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run and PACER tests. This is reflected in the fact that the reliability and validity of the one-mile 

run, and the validity of the PACER for estimating VO2max in young children are not consistently 

good. Therefore, there is the danger that aerobic capacity will be inappropriately evaluated 

(underestimated) in a considerable number of children. By practicing these tests several years 

before actually being compared to standards, there is a greater probability fewer 

misclassifications will occur. The walk test reduces these problems, although it still requires 

maintaining a focus on walking as fast as possible, but it has not been validated for young 

children. 

Do the PACER, one-mile run and walk test give the same 
classification of fitness? 
The three assessments are all designed to estimate VO2max, but due to differences in the 

assessments and the prediction equations they may not always yield the same classification. It is 

possible an individual could be classified as within the Healthy Fitness Zone on one test, but not  

with another. This is because there is error in predicting directly measured (actual) VO2max with 

each of the field tests. Several studies have investigated the classification agreement between the 

PACER and the mile run test. The disagreement in classifications was relatively small for most 

ages but was considerable for young girls. In young girls, more achieved the Healthy Fitness 

Zone standard with the PACER than with the one-mile run. The reason for this is unknown, but 

in the most recent edition of FITNESSGRAM, the standards for the PACER were adjusted in an 

attempt to reduce classification differences. Research is needed to verify whether the changes 

made have done this, and to determine the classification agreement of the walk test with the 

PACER and one-mile run tests. A more detailed discussion of this issue is included below: 

Issues Associated with Classification Agreement of Aerobic Capacity Assessments 

No study has compared accuracy of the three field tests for classifying aerobic capacity as 

above or below the minimum standards for the Healthy Fitness Zone. Several pieces of 

information provide insight into whether classifications of aerobic capacity are similar, however.  

First, the three tests have similar validity for estimating VO2max, so none of the tests is 

inherently more accurate than the others (Cureton et al., 1995; Leger et al., 1988; McSwegin et  

al., 1998). However, there is considerable error in estimating directly-measured VO2max for 
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each of the tests. The standard error of estimate in predicting VO2max is 5-6 ml×kg-1×min-1, 

indicating that in two-thirds of individuals, deviations from the measured VO2max (errors) will 

vary from 0 to 6 ml×kg-1×min-1. In one-third, the errors will be greater (up to 12 ml×kg-1×min-1 

in 95% of children). Performances on the PACER and the one-mile run tests are only moderately 

related (Chun et al., 2000; Dinschel, 1994; Mahar et al., 1997), indicating that the rank ordering 

of scores is different, and that classifications could also differ. Therefore, for children with 

scores near the lower boundary for the Healthy Fitness Zone, some misclassifications would be 

expected for all the tests. 

Studies have found the PACER and one-mile run result in similar mean values for 

estimated VO2max in children (Mahar et al., 1997) and young adults (Plowman & Liu, 1999), 

and cross-validations of the equations for predicting VO2max with all three tests have shown 

them to be accurate for a group (Cureton et al., 1995; Liu et al., 1992; Mahar et al., 2006; 
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McSwegin et al., 1998; Plowman & Liu, 1999). Therefore, there does not appear to be a  

systematic bias in the methods used to predict the criterion levels of VO2max adopted for the 

Healthy Fitness Zone in the populations studied. No cross-validations of the walk test have been 

done with young boys and girls. 

Several studies have assessed the classification agreement of the PACER and one-mile 

run tests. One study found that in about three-quarters of fourth and fifth grade children, the 

classifications of fitness by the two tests using the FITNESSGRAM standards were the same 

(Dinschel, 1994). Mahar et al. (1997) assessed the agreement of the classifications of aerobic 

capacity in 147 boys and 119 girls 10 and 11 years of age. They found that estimates of mean 

aerobic capacity from the two tests were similar in boys and girls. However, 83% of the boys,  

but only 66% of the girls were classified the same (above minimum standard for Healthy Fitness 

Zone or not) on the PACER and one-mile run. More girls pass the PACER than one-mile run 

standards. They concluded that the classification agreement was moderate for boys, but low for 

girls, 10-11 years of age, and suggested the PACER standards for girls at this age were too low 

relative to the standards for the one-mile run. Chun et al. (2000) also reported that more 12-

yearold 

boys and girls passed the 1991 criterion reference standards for aerobic capacity with the 

PACER test than with the one-mile run test. They tested 236 boys and girls who jogged for 12 

weeks as part of physical education class and 236 boys and girls who did not jog in class, on both 

tests. A higher percentage of trained and untrained boys and girls achieved the aerobic capacity 

standard using the PACER than the mile run. The difference in percentage achieving the 

standard was highest for untrained girls (44%), followed by trained girls (26%), trained boys 

(15%) and untrained boys (9%). The reason for the substantial disagreement in pass rates 

between tests is uncertain. Differences related to test administration (e.g., preparation for and 

effort on the tests) as well as validity of the standards could be responsible. Beets and Pitetti 

(2006) reported moderate classification agreement between the PACER and one-mile run walk in 

165 male and 76 female high school students. They found 77% of boys and 73% of girls were 

classified the same on the two tests. Finally, Plowman and Liu (1999) found that aerobic 

capacity was classified the same by the PACER (adult Leger et al., 1988 equation) and one-mile 

run in 90% of college students. 

Do classifications of fitness based on PACER laps or one-mile run 
test differ from those based on VO2max predicted from those 
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measures? 
Classifications of the aerobic capacity component of fitness based on the one-mile 

run/walk and PACER tests graphed on the FITNESSGRAM are based on standards for those 

field tests that were linked to levels of aerobic capacity as described above. Predictions of 

aerobic capacity also are reported for information, but are not used in classifying aerobic 

capacity as being in the Healthy Fitness Zone or not. If predicted values for aerobic capacity are 

compared to the aerobic capacity standards, a different classification of fitness may be obtained. 

This is because other variables, such as the BMI, are used in the prediction of aerobic capacity. 

In contrast, classification of the aerobic capacity component of fitness for the one-mile walk test 

are based on a prediction of aerobic capacity. The consequences of using the field test scores for  

the one-mile run and PACER for the classification instead of predicted values for aerobic 

capacity are being discussed and studied. 
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Are overweight children at a disadvantage on tests of aerobic 
capacity? 
Overweight children are at a disadvantage on tests of aerobic capacity. Excess fat is 

associated with poorer performances on the one-mile run and PACER tests (Cureton et al., 1977, 

1991; Ihasz et al., (2006); Lloyd et al., 2003; Rowland et al., 1999), and lower values for  

VO2max (ml×kg-1×min-1) estimated from all three field tests and measured in the laboratory 

(Buskirk and Taylor, 1957; Cureton et al., 1977; Rowland et al., 1999). The lower scores on 

tests of aerobic capacity do not necessarily mean that cardiovascular-respiratory capacity in an 

absolute sense is low (although it may be), but relative to body weight, it is. The lower VO 2max 

values are, however, associated with reduced capacity for weight-bearing physical activity and 

exercise, and increased health risk (in adults). Adjustment of the PACER protocol to start at a 

lower speed to better accommodate did not improve test scores (Ihasz et al., 2006). Procedures 

for adjusting the field test scores for body fatness have been proposed (Cureton et al., 1991, 

Lloyd et al., 2003), but these would be difficult for teachers to implement and interpret. 

Why are standards for aerobic capacity lower for girls than for boys? 
Inherent, gender-related differences in body composition and in hemoglobin 

concentration cause VO2max (ml×kg-1×min-1) values for boys and girls who have the same level 

of physical activity to be different. The differences prior to puberty are very small or nonexistent  

(for hemoglobin concentration), but they increase during puberty and adolescence. These 

differences are linked in part to differences in the reproductive hormones. The lower VO2max 

values in girls compared to boys with the same physical activity level are not thought to be 

associated with increased health risk. The standards for boys and girls reflect the different levels 

of VO2max that are associated with increased health risk in adults. 

To what extent is aerobic capacity determined by genetics versus 
physical activity? 
There is a genetic component to aerobic capacity. Some people inherit characteristics 

that give them a naturally higher level of aerobic capacity that other people. However, the 

genetic component is thought to be relatively small, accounting for less than 30% of the 

differences between people (Bouchard et al., 1992). Thus, aerobic capacity mostly reflects the 

level of habitual physical activity. In particular, aerobic capacity reflects the intensity and 

amount of dynamic, moderate-to-vigorous, sustained (aerobic) physical activity in which youth 

participate. 
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How can aerobic capacity be improved? 
Aerobic capacity of youth can be improved with sustained periods of higher-intensity 

exercise (Pate & Ward, 1990). Although the exact dose of exercise needed has not been 

identified, three or more sessions per week in which moderately-high-intensity exercise is 

sustained for 30 minutes or more are probably required. Any dynamic exercise involving large 

muscle groups is suitable, such as vigorous walking, jogging/running, cycling, swimming, and 

vigorous games. Improvements are proportional to the amount of moderately-high-intensity 

exercise completed per week. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 
Chapter 10 

Body Composition Assessment 

Scott B. Going, Timothy G. Lohman & Harold B. Falls 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with use and interpretation of FITNESSGRAM assessments. This 

chapter, devoted to Body Composition Assessment provides the rationale for including body 

composition assessments in the FITNESSGRAM program and reviews the basis for the tests 

and standards that are used. The following questions are specifically addressed: 
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General Information about Body Composition 
What makes up a person’s body composition? 
Body composition refers to the components that make up body weight. The major 

contributors to weight are the muscle, bone, and fat content. Also included are organs, skin, 

and nerve tissue. The average fat content of the body is 15% for boys and 25% for girls, 

with a range of normal fatness of about 10-25% for boys and 18-32% for girls. 

Why is body composition important? 
Research has shown that excessive fatness (above 25% fat for boys and above 32% 
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for girls) is associated with higher levels of cardiovascular disease risk factors (e.g., blood 

pressure and blood lipids [Williams et al., 1992]) and risk of Type 2 diabetes in children and 

adolescents, as well as adults (Aristimino et al, 1984; Berenson et al, 1980; 1982). 

Furthermore “tracking” studies that follow fatness across different ages, show a relationship  

between adult obesity and childhood obesity, especially as children become adolescents. 

Together these studies indicate that body fatness in children and youth increase the 

likelihood of obesity-related adult diseases including coronary heart disease, hypertension 

and hyperlipodemia and type II diabetes. 

What changes occur in body composition with development? 
As children become pubescent, they are somewhat more likely to become overfat. As 

boys become postpubescent many become less fat as they tend to gain muscle at this age, 

while the degree of fatness often continues to increase with age in girls. National surveys 

have shown a secular trend for increased fatness, and children are fatter today than ten to 

fifteen years ago. 

What is the latest estimate of obesity in children? 
Obesity has increased dramatically in both children and adults in the past twenty 

years. It has reached alarming levels in all parts of the United States and in all ethnic groups. 

The prevalence varies depending on age, ethnicity, and geographic region. According to 

recent (2006) results from the Behavioral Risk Factor Surveillance System 

(http://www.cdc.gov/brfss/), over 61% of adults are overweight or obese (69.7% of males 

and 53.9% of females). Corresponding estimates of the percentage of youth “at risk for  

overweight” (85th – 95th percentile), or overweight (> 95th percentile) are available from the 

Youth Risk Behavior Surveillance survey 

(http://www.cdc.gov/HealthyYouth/yrbs/index.htm). In 2005, over 13.1% of youth (16% of 

boys and 10% of girls) were classified as “at risk for overweight” while another 15.7 (15.8%  

of boys and 15.5% of girls) were classified as “overweight”, the pediatric equivalent of adult 

obesity. Over the past three decades, the childhood obesity rate has more than doubled for 

preschool children aged 2-5 years and adolescents aged 12-19 years, and it has more than 

tripled for children aged 6-11 years. Given the relationship between childhood and adult 

obesity, these statistics predict a disturbing trend for future greater levels of obesity unless 

effective treatment and prevention programs are developed. 
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What is the gold standard for body composition? 
Most laboratory and field methods have errors of 2.5 to 4.0% for estimation of body 

fatness. The laboratory approach that combines underwater weighing, total body water and 

total bone mineral (called a multicomponent approach) is the most accurate with an error of 

2% or less. Underwater weighing and dual energy x-ray absorptiometry (DXA) have errors 

of 2.5% to 3.0% for estimating fatness. Skinfolds and circumferences have errors of 3 to 4% 

fat, and BMI estimates fatness with an error of >5%. 

What field methods are available in FITNESSGRAM? 
FITNESSGRAM uses skinfolds as the preferred field method to estimate body fatness. 

Measurementof two skinfolds (triceps plus calf) can be successfully used to estimate % fat 

in children of all ages. Skinfolds have proved to be one of the most effective field methods 

for estimating body fatness with standard errors of estimate of 3 to 4 % body fat. A second 

method, based on height and weight, called body mass index (BMI), is also available for 

estimating body fatness, however, the prediction error is considerably larger (5.6%) and 
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therefore this approach is not as effective in identifying moderately overfat children. 

(Lohman & Going, 1998). 

Specific Issues with Skinfold Assessments 
How valid and reliable are skinfold assessments? 
Skinfolds are reliable (getting similar results with repeated measures) measures of 

body composition providing the teacher or nurse has sufficient training and experience in the 

skinfold measurement approach and has followed the standardized protocols for triceps and 

medial calf skinfold measurements. 

What factors improve the reliability and validity of skinfolds? 
The best way to obtain reliable and valid skinfolds is to train with an expert or with a 

videotape demonstration (Human Kinetics, Champaign, IL). The average skinfolds for 6 to 

10 subjects should agree within 15% of the expert for each skinfold site if the training 

averaged across is effective, and no individual comparison should be larger than 20%. 

Are there differences in the quality and accuracy of skinfold calipers? 
Studies have shown general agreement between Harpenden, Lange, and Lafayette 

calipers, designed for research, and FITNESSGRAM and Ross calipers designed for field 

testing. One to two millimeters difference between calipers are typical, however, if you are 

not familiar with a particular caliper the difference can be greater. Therefore, whatever 

caliper you use, you should practice measures on 30 or more children before conducting 

evaluations that will be reported to children and their parents. We recommend using any of 

the following calipers. Click here to see a listing of sources to purchase skinfold calipers. 

Contact information for companies that sell skinfold calipers: 

• FITNESSGRAM plastic caliper 

American Fitness Alliance 
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Human Kinetics, Inc. 

Champaign, IL 

www.americanfitness.net 

• Ross plastic caliper 

HE Morse Company 

455 Douglas Avenue 

Holland, MI 49423 

(616)396-4604, (616)396-0413 fax, 

www.hemcogages.com 

• Lafayette caliper 

Lafayette Instrument Company 

3700 Sagamore Parkway North 

Post Office Box 5729 

Lafayette, IN 47904 

Phone: (765) 423-1505 - Fax: (765) 423-4111 - Toll Free: (800) 428-7545 

www.lafayetteinstrument.com 

• HealthCare International (Harpenden calipers) 

2 Nickerson Street, Suite 100 

Seattle, WA 98109 

Tel: (206) 285-5219 

Fax: (206) 285-3628 
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email: healthcareintl@hotmail.com 

www.hcifitness.com 

How much training is recommended to perform skinfolds? 
Research has found that training by an expert or through an audiovisual tape (Human 

Kinetics, Champaign, IL) is essential to measure skinfolds accurately. Training for the 

triceps and calf skinfolds can be done in a one hour workshop. Practice on 20 to 30 subjects 

is recommended, with feedback from an expert on your measurement techniques. To certify 

for accurate skinfold measurements you should measure the same skinfolds as the expert on 

6 to 10 children or adults. Your agreement should be within the limits specified above. 

Body Composition Standards 
How are FITNESSGRAM standards developed for body composition? 
The Fitnessgram body composition standards were derived from age and genderspecific 

norms based on nationally representative data from the early NHANES surveys. 

Using the early data was important to avoid "inflated" norms due to the recent trend for 

increasing weight per unit height at all percentiles, i.e.., the current pediatric obesity crisis.  

The Fitnessgram Health Fitness Zone standards for body composition (25% fat for 

boys and 32% fat for girls) were based on work done by Williams et al (1992) which 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Body Composition Assessment - Page 10-5 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, TX 

examined the relationship between body fatness and classic chronic disease risk factors (for 

cardiovascular and hypertension) in a large bi-racial sample (>2,000 boys and girls) of boys 

and girls aged 6-18 years from the Bogalusa Heart Study, one of the largest and longest 

running studies of the natural history of CVD. Children entered the study in early childhood 

and were followed into adulthood. Williams et al (1992) found that at higher levels of body 

fat (25% in boys and 30-35% in girls) children were at increased risk for elevated levels of 

atherogenic blood lipids and blood pressure. Below a body fat of 25% in males and 30% in 

females there was no increased risk. The result was the same regardless of age (6-18y) and 

race (Black or White), within gender (standards vary by gender), when based on percent 

body fat. Since the work by Williams et al (1992) was done, there have been similar analyses 

performed in different populations in Europe and Australia that essentially make the same 

findings in boys and girls and support the Fitnessgram standards. 

Criterion referenced whole body percent fat national norms are not yet available for 

any age group. NHANES (an ongoing national survey) has traditionally collected weight and 

height data and thus BMI (weight in kilograms divided by height in meters squared) and 

some skinfold data. Skinfolds provide better estimates of percent fat than BMI. The 

Slaughter skinfold equation was used to derived the skinfold that corresponded with the 

percent fat standards. The Slaughter et al equation is based on a multicomponent criterion 

model (the "gold standard" in children) that minimizes the errors typically associated with 

estimating body composition in children and adolescents. The equation estimates percent fat.  

Beginning with the Fitnessgram percent fat standards, and using the Slaughter et al 

equations, it is possible to "work backwards" from the desired percent fat level and solve for  

the corresponding skinfolds. Once skinfolds are known, they can be compared to the national  

norms to determine the corresponding skinfold percentile. This approach was used for boys 

and girls at each age to determine the age and gender-specific skinfold percentile that 

corresponded to the Fitnessgram percent fat standard. 

Once the skinfold percentile is known, the corresponding BMI can be determined by 

applying the same (skinfold) percentile to the national BMI distribution (national norms for 
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BMI) and using the age- and gender-specific BMI as the BMI standard. This is the approach 

that was used to determine the BMI standard. 

Fitnessgram standards are based on a criterion-referenced, health-related approach. 

Percent fat was used as the predictor of health risk because it is excess adiposity and not 

weight per se that relates to risk. Thus, as described above, the percent fat associated with 

risk underlies the calculation of the skinfold and BMI standards. In contrast, others have 

used the more traditional percentile-based standards to solve for the related percent fat. 

However, this approach is susceptible to the errors inherent in the use of BMI as a surrogate 

for body composition, i.e., variation in fat, muscle, and bone masses at the same weight, 

which confounds the BMI-disease risk relationship across individuals. Race/ethnic 

differences in the BMI-% fat relationship have been described in adolescence and adulthood 

which are ignored when a simple BMI standard is applied to all groups. In contrast, when 

the obesity definition is based on percent fat rather than BMI, race/ethnic differences in the 

relationships with risk factors are muted (Williams et al, 1992). 
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Why is BMI as an alternative within FITNESSGRAM? 
BMI is presented as an alternative because occasionally teachers are not familiar with 

the skinfold test or there are regulations in the school district limiting skinfold measurements.  

Use of BMI, though not recommended, does yield some useful information for body 

composition estimation in children if the standards are used as presented. 

Does BMI provide a better index than height and weight charts for children? 
Growth charts have been published by the Center for Disease Control and Prevention 

(CDC) for body mass index (BMI) in boys and girls, 2 to 20 years. These charts are 

percentiles showing the distribution of BMI at a given age and can be used to identify 

children who are at risk of overweight (BMI >85th percentile) or overweight (BMI >95th 

percentile). BMI, the ratio of weight over height expressed as kg per meter squared, is a 

better indicator of fatness than height and weight tables alone and thus BMI tables offer a  

slight improvement. The FITNESSGRAM Healthy Fitness Zone cut points for BMI are based 

on health-related criteria. They were derived by predicting the “equivalent BMIs” associated 

with the percent body fat standards, using a prediction equation derived from nationally 

representative data. For young children (7 to 10 year olds) the BMIs are higher than the 

CDC value at the 90th percentile because these children are not obese in relation to their body 

fat content (25% for boys, 32% for girls), yet they are heavy for their age (some of these 

children may become obese as adolescents or adults). 

Other Issues with Body Composition Assessments 
How should body composition results be interpreted? 
Body composition based on skinfolds is one of the best field measures of fatness. 

Children and especially adolescents who remain above the standard fatness range, are at  

greater risk to remain overfat as an adult, and are more likely to have higher blood pressure, 

blood lipids, and lower insulin sensitivity and thus are at a greater risk for cardiovascular 

disease and Type 2 diabetes. Body composition based on BMI is a less accurate indicator of 

body fatness especially for those children within 1 to 3 units of BMI cutpoints for 

overweight. For example, a 10 year old boy with a BMI of 23 and a 10 year old girl with a  

BMI of 25 are just 2-units above their respective standards. They may not be overfat, but 

could have more muscle and bone weight, thus it would be appropriate to do the skinfold test  

to estimate their fat content. 
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Will body composition testing increase risks for eating disorders? 
There has been concern by some teachers and parents that skinfold testing will make 

a child overly concerned about their body and lead to eating disorders. There is no evidence 

suggesting that this is a likely occurrence; In fact, lack of awareness and the lack of 

appropriate perceptions of body image are probably far greater contributors to the 

development of eating disorders. Body composition testing (particularly skinfold testing) 

offers an opportunity for teachers to deal with the cultural obsessions with thinness and body 

image that prevail in our society. The teacher can set a tone of acceptance of different body 

types and the important genetic contribution to body composition, including thinness and 

obesity. With greater tolerance for variation in fitness levels, children can better determine 
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the relation of their body composition to health without fear of ridicule. Avoiding the 

assessment of body composition does nothing to deal with the cultural norms to be thin or the 

cultural tendency for many children to become obese as adults. 

In recent years an increase in eating disorders, including binging and bulimia, has 

occurred in adolescents and young adults, especially females, while the prevalence of 

anorexia nervosa has been relatively stable (Fairburn, Hay, & Welch, 1993). This increase is 

seen in England, New Zealand, and the U.S. populations where studies have been reported.  

In the national school-based Youth Risk Behavior Survey (1992), a high prevalence of body 

weight dissatisfaction was found, especially in the high school female population. Concern 

about eating shows up in elementary school surveys as well. For example, in the study by 

Mellin, Irwin, and Scully (1992), dieting, fear of fatness, and binge eating were reported by 

31 to 46% of 9-year-old and 46 to 81% of 10-year old girls. In addition, 58% of girls 

perceived themselves to be overweight. Using the FITNESSGRAM can help young children 

set realistic standards for their body fatness and avoid the overemphasis on leanness that is 

often displayed by our culture. 

How should body composition testing be performed within a P.E. setting? 
Body composition testing (like any fitness assessment) is a personal matter. Because 

body composition is a particularly sensitive issue, additional care should be taken to ensure 

that it is conducted in a setting in which the child feels safe. 
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FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 11 

Muscular Strength, Endurance, and Flexibility Assessments 

Sharon A. Plowman 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with the use and interpretation of FITNESSGRAM assessments. This 

chapter, devoted to Muscular Strength, Endurance, and Flexibility Assessments, presents the 

rationale, reliability, and validity for each item, as well as how the criterion referenced 

standards were set. The following questions are specifically addressed: 

Why is muscular fitness important ........................................................... ............11-3 

What field tests are used to assess musculoskeletal fitness in 

FITNESSGRAM?...................................................................................................11-3 

Abdominal Strength - The Curl-Up Assessment .................................................11-3 

What is the Rationale for the Curl-up Assessment?...........................................11-3 

What is the Reliability of the Curl-up Test?.......................................................11-4 

What is the Validity of the Curl-up Test? ..........................................................11-4 

Trunk Extensor Strength - Trunk Extension Assessment..................................11-5 

What is the Rationale for the Trunk Extension Test?.........................................11-5 

Are there Risks Associated with Hyperextension on the Trunk Lift 

Assessment? .......................................................................................................11-5 

What is the Reliability of the Trunk Lift Test? ..................................................11-6 

What is the Validity of the Trunk Lift Test? ......................................................11-6 

Upper Body Strength................................................................................. .............11-7 

The 90° Push-up Test .............................................................................................11-7 

What is the Rationale for Recommending the 90° Push-up Test? .....................11-7 

What is the Reliability of the Modified Pull-up, the Flexed Arm Hang, 

and the 90° Push-up? ..........................................................................................11-8 
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What is the Validity of the Modified Pull-up, the Flexed Arm Hang, and 

the 90° Push-up?.................................................................................................11-8 

Flexibility Assessments...........................................................................................11-9 

Back Saver Sit and Reach Test..............................................................................11-9 

What is the Rationale for the Back Saver Sit and Reach Test?................................11-9 

What is the Reliability of the Back Saver Sit and Reach Test?................................11-9 

What is the Validity of Back Saver Sit and Reach Test? .......................................11-10 

Should the back saver sit and reach standards be adjusted for body dimensions?.11-10 
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What is the Rationale for Including the Shoulder Stretch? ............................. 11-11 

What is the Basis for the Criterion Referenced Standards for Muscular 

Strength, Endurance and Flexibility?................................................................ 11-11 

How should tests be done to get reliable and valid results?............................. 11-13 
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Why is muscular fitness important? 

Balanced, healthy functioning of the musculoskeletal system requires that muscles be 

able to exert force or torque (measured as strength), resist fatigue (measured as muscular 

endurance), and move freely through a full range of motion (measured as flexibility). Positive 

relationships have been demonstrated between musculoskeletal fitness and health status (risk 

factors, disease development and all-cause mortality) in adults (Brill, Macera, Davis, Blair, & 

Gordon, 2000; Fitzgerald, Barlow, Kampert, et al., 2004; Jurca, Lamonte, Barlow, et al., 2005; 

Katzmarzyk & Craig, 2002; Kell, Bell & Quinney, 2001; Mason, Brien, Craig, Gauvin, & 

Katzmarzyk, 2007; Payne, Gledhill, Katzmarzyk, Jamnik & Ferguson, 2000b). The tracking of 

neuromuscular fitness has been shown to be moderately high (and higher than cardiovascular  

respiratory fitness) from adolescence to young adulthood (Twisk, Kemper, & vanMechelen, 

2000). For these reasons, strength, endurance and flexibility are viewed as important 

dimensions of health related fitness. 

What field tests are used to assess musculoskeletal fitness in 
FITNESSGRAM? 
A number of different field tests have been used to assess muscular strength, muscular 

endurance and flexibility. There is also considerable variability in the measurement protocols 

used for these assessments and these variations can greatly influence the safety and purpose of 
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the assessment as well as the reliability and validity of the assessments. Considerable effort 

was spent to select items (and protocols) that were safe, reliable and valid for the 

FITNESSGRAM battery. The selected FITNESSGRAM assessments and corresponding 

muscular functions are shown in Table 1. Instructions for the administration of each of these 

items, guidelines for interpreting the results, and the criterion referenced standards are 

described in the FITNESSGRAM Test Administration Manual (Meredith & Welk, 2004). 

Table 1. Musculoskeletal assessments used in the FITNESSGRAM battery 
Function Recommended Test 

Item(s) 

Optional Test 

Item(s) 

Abdominal strength/endurance Curl-up 

Back extensor strength and flexibility Trunk lift 

Upper arm and shoulder girdle 

strength/endurance 

90° push-up Modified pull-up 
Flexed arm hang 

Hamstring flexibility Back-saver sit and 

reach 

Shoulder flexibility Shoulder stretch 

Abdominal Strength - The Curl-Up Assessment 
What is the Rationale for the Curl-up Assessment? 
A cadence-based curl-up test is recommended for abdominal strength/endurance testing 

in the FITNESSGRAM battery. The selection of this test over a full sit-up assessment was 

based on extensive research and biomechanical analyses of arm placement, leg position, feet 
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support, and range of motion of the movement (Plowman, 1992b). The use of a cadence (20 

reps per minute) with the curl-up has been found to eliminate many of the concerns about the 

ballistic nature of one-minute all-out speed tests (Jette, Sidney, & Cicutti, 1984; Liemohn, 

Snodgrass, & Sharpe, 1988). Such timed tests with legs straight or bent often result in 

bouncing, jarring movements and reflect more power than strength or endurance properties 

and/or allows the use of accessory muscles (Sparling, Milard-Stafford, & Snow, 1997). The 

use of a pace helps to avoid early fatigue based on starting too fast, standardizes the movement 

from person to person, and makes it easier to judge whether a full proper repetition has been 

completed. In addition, the use of a cadence allows students to focus on their own 

performance. There can be no competitive speeding up. In practice the 3 sec is slow enough to 

accomplish the intended goals described above and fast enough to allow for efficient mass 

testing in school settings. At this point in time, no published research has evaluated the 

threesecond 

cadence versus other cadences directly. Liehmon, Smith, Clapp, et al. (1996) did find 

that high school girls performed fewer (34.07 ±21.93) curl-ups as a metronome paced test than 

without rhythmical pacing (37.72 ±12.06). 

There has been considerable research on the various protocols for curl-up assessments 

and abdominal exercises. Readers interested in a more detailed review of these issues are 

referred to a section in the Appendix to this chapter titled “Supplementary information on the  

curl-up assessment protocols”. 

What is the Reliability of the Curl-up Test? 
A number of studies have investigated the reliability of the curl-up assessment 
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(Anderson, Zhang, Rudisill, & Gaa, 1997; Hyytiäinen, Salminen, Suvitie, Wickström, & 

Pentti, 1991; Jetté, Sidney, & Cicutti, 1984; Knudson & Johnston, 1995; Robertson & 

Magnusdottir, 1987; Vincent & Britten, 1980). Due to considerable differences in 

measurement protocol, only the Anderson, et al. (1997) and the Robertson and Magnusdottir  

data are directly comparable. The Robertson and Magnusdottir results indicate a high degree 

of consistency (R = .97) among a college student population but the number of subjects is 

small. Values from the Anderson, et al. study with younger children (ages 6-10) were lower (R 

= .70), but this is not unexpected for this young age group. No matter which abdominal 

assessment is used better values are consistently found for older students (high school and 

college) but even those for the younger students are generally deemed acceptable. Additional  

research is needed on elementary through high school age students of both sexes. A more 

detailed review of the reliability of abdominal assessments is available in the Appendix to this 

chapter in a section titled “Test-Retest Reliability of Field Tests of Abdominal 

Strength/Endurance”. 

What is the Validity of the Curl-up Test? 
The curl-up test possesses logical (i.e., content and construct) validity (Axler & 

McGill, 1997; Flint, 1965; Godfrey et al., 1977; Juker et al., 1998; Mutoh et al., 1981; Noble,  

1981) as a test of abdominal strength/endurance. This observation is supported on the basis of 

anatomical analyses and through electromyography studies. 

Despite their popularity and relative acceptance, few studies have compared sit-up 

performance with a criterion endurance test (Ball, 1993; DeWitt, 1944; Kjorstad, Hoeger, 

Harris, & Vaughn, 1998). The best results indicate that only 16% of the variance in abdominal 

muscle endurance is accounted for by sit-up performance. Other studies have reported lower 
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validity evidence but the challenges in validation are due in large part to the lack of definitive 

criterion measures of abdominal strength. A detailed review of this literature is available in the 

Appendix to this chapter titled “Results of Concurrent Validity Studies for Various Forms of 

Situps and Curlups”. 

Several studies have compared performances of full sit-ups and curl-ups (Diener, et al., 

1995; Liemohn, et al., 1996; Lloyd, Walker, Bishop, & Richardson, 1996; Robertson & 

Magnusdottir, 1987; Sparling, et al., 1997; Vincent & Britten, 1980). Usually such a  

comparison of a new field test to a more established field test (one that has presumably been 

validated against a criterion measure) is done in an attempt to demonstrate convergent validity.  

The assumption then is that the field tests can be used interchangeably. The degree of 

association between sit-ups and curl-ups was found to account for only 7 to 42% of the 

variance. This means that the tests cannot be used interchangeably. This was interpreted as 

being positive, however. The curl-ups are intended to utilize different muscles over a more 

restricted range of motion than the sit-ups. 

Trunk Extensor Strength - Trunk Extension Assessment 
What is the Rationale for the Trunk Extension Test? 
Low back pain is a major source of disability and discomfort in our society. Risks are 

greater with advancing age but awareness and attention to trunk musculature at early ages is 

important to reduce future risks. Of the five anatomical and physiological areas which have 

been identified as critical for the development and maintenance of low back function (low 

back lumbar, hamstring, and hip flexor flexibility plus abdominal and trunk extensor 

strength/endurance) only trunk extension strength/endurance has been shown to predict both 



170 

 

first time and recurrent low back pain (LBP) (Plowman, 1992b). All retrospective studies of 

low back pain which have included a measure of trunk extension strength/endurance have 

shown significant relationships between them, including three in which electromyographic 

records were able to distinguish between those who did and did not have low back pain 

(DeVries, 1968; Roy, DeLuca, & Casavant, 1989; Roy et al., 1990). 

The assessment of static extensor endurance known as the 240 s over a table edge test  

is the only strength/endurance item that has been shown in prospective studies to be predictive 

of LBP (Biering-Sorensen, 1984a, 1984b; Luoto, Heliövaara, Hurri, & Alaranta, 1995). Of the 

back extensor tests used in the research studies, the 240 s over the table edge test is the only 

one not requiring sophisticated laboratory equipment. However, it does require a table and 

straps or personnel to hold the individual's lower body in place. Furthermore, it is very time 

consuming. This test was, therefore, deemed unacceptable for the school setting, and the prone 

trunk extension lift was selected as being more practical. 

Are there Risks Associated with Hyperextension on the Trunk Lift Assessment? 
Hyperextension of the spine is often described as a contraindicated movement because 

of potential harm to the spinal cord. The greatest danger from excessive hyperextension is to 

athletes such as gymnasts, javelin throwers, weight lifters and football linemen (Tittel, 1990), 

where speed and opposing forces (often in a rotational plane) can result in disc compression, 

nerve impingement, facet loading, and possibly fractures of the vertebrae. Nachemson and 

Elfström (1970) have shown that intradiscal pressure at the L3 level while performing active 
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back hyperextension in which both the upper trunk and lower extremities were raised was 

equivalent to that of bent knee sit-ups, but less than lifting 20kg using correct biomechanics. 

Presumably, this pressure in back extension is lower when the legs are not also arching, but 

there are no data to support this assumption. Leimohn (1991) reported that "slow and 

controlled hyperextension movements are appropriate for inclusion in exercise programs. 

Spinal hyperextension is a natural and very functional movement. Moreover, maintenance of 

good spinal range of motion is in the best interest of the biomechanics of the spine" (p. 3). A 

restricted range is utilized to discourage excessive hyperextension. 

What is the Reliability of the Trunk Lift Test? 
Little information is available on the test-retest reliability of any version of trunk 

extension. The reliability of 240 second trunk extension hold as a measure of strength and 

muscular endurance was found to be moderate (r = .74), but still acceptable by Hyytiäninen et 

al. (1991). This value may be artificially low since an upper limit of 240 s was placed on the 

results. The other reliability studies (Hannibal, Plowman, Looney, & Brandenburg, 2006; Ito,  

Shirado, Suzuki, et al., 1996; Jackson, Lowe, & Jensen, 1996; Johnson, Miller, & Liehmon, 

1997; Patterson, Rethwisch, & Wiksten, 1997; Wear, 1963) utilized variations of a prone back 

extension task . In all cases test-retest reliability for a single trial was found to be high (.85 - 

.998). However, reliability information is still not available for elementary aged individuals. 

What is the Validity of the Trunk Lift Test? 
The trunk lift is intended to be a measure of both trunk extensor strength and lumbar 

flexibility. As such it has logical (i.e., content) validity. However, there is limited research on 

both the 240s over the table edge test and the trunk lift. The low (.21, .25) correlations of the 

Biering-Sorenson (1984b) results contrasted with the high (.82) Jorgensen and Nicolaisen 

(1986) results seem to clearly indicate that the 240s test is an endurance as opposed to a  

strength test. 
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Johnson, et al. (1997) and Liemohn, et al. (2000) have performed two studies 

investigating the contribution of selected variables to the performance of the trunk lift test. 

Twelve college-aged males and females participated in the Johnson, et al. study. The best 

predictors of a passing performance were found to be isokinetic endurance (15 reps at 150° per 

second), torso length, and body weight. Thirteen males and 23 females from 18-35 years of 

age participated in the Liemohn, et al. study. Multiple regression analysis revealed that the 

three most important (R2 =.614, p <.001) variables were passive trunk extension (floor to 

suprasternal notch measurement of flexibility achieved by pushing up with arms), 240s over 

the table edge test time (strength/endurance) and total work performed on a Cybex TEF unit at  

120 degrees per second (strength). Patterson, et al. (1997) evaluated a modified version of the 

trunk lift (subjects were not stopped at 12 inches) in high school students and obtained 

concurrent validity correlations of .68 (F) and .70 (M) with goniometer measures of flexibility.  

Hannibal, et al. (2006) evaluated the validity of the FITNESSGRAM (FG) trunk extension 

test (FG-TE) and the Box-90° dynamic trunk extension test (B-90° DTE) field tests in high 

school students 14-18 y. Parallel Roman Chair dynamic trunk extension (PRC-DTE), static 

trunk extension (PRC-STE) and dynamometer static back lift comprised the laboratory 

comparison tests. The amount of variance accounted for between the FG-TE and each of the 

laboratory tests ranged from 0-13%. Clearly, the FG-TE was not shown to be an acceptable 

test of either static or dynamic muscular endurance or static back extensor strength. The 
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B-90° DTE was an attempt to find an alternative field test of trunk extension. This test did 

account for 38% of the variance with the PRC-DTE for the girls and 67% for the boys. As with 

reliability, validity data are still lacking for elementary aged individuals. More research is 

needed to develop an acceptable trunk extension test. A detailed review with tables 

summarizing this research is available in an Appendix to this chapter titled “Reliability and 

Validity of the Trunk Extension assessment”. 

Upper Body Strength 

The 90° Push-up Test 
What is the Rationale for Recommending the 90° Push-up Test? 

A number of assessments of upper arm and shoulder girdle strength/endurance have 

been used in various youth fitness batteries. The most commonly used assessment is the pullup 

test. The 90° push-up was selected as the recommended test item in FITNESSGRAM 

because it has some very practical advantages over the pull-up. The most important advantages 

are that it requires no equipment and very few zero scores occur. 

Data from the National Children and Youth Fitness Study I (NCYFS I) (Ross, Dotson, 

Gilbert, & Katz, 1985) revealed that 10-30% of the boys from 10 to 14 years of age and over 

60% of the girls from 10 to 18 years of age could not do even one chin-up! The President's 

Council on Physical Fitness and Sports National School Population Fitness Survey (Reiff, 

Dixon, Jacoby, et al., 1986) showed similar results: 40% of boys aged 6-12 yr. could not do 

more than one pull-up and 25% could not do even one; 70% of all girls 6-17 yr. could not do 

more than one pull-up and 55% could not do any. Furthermore, 45% of boys 6-14 yr. and 55% 

of the girls 6-17 yr. could not perform the flexed arm hang for more than 10 seconds. 

Obviously such tests are not discriminating. 

The majority of children can successfully perform the 90° push-up assessment and 

have a more favorable experience. In one study, only 5% of both boys and girls over 8 years of 
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age, and only 10% of both boys and girls ages 6-8 yr could not do even one 90° push-up 

(Massicotte, 1990). This number of zero scores is very similar to those obtained with the 

modified pull-up in NCYFS II (Ross, Pate, Delpy, Gold, & Svilar, 1987) and much more 

acceptable in a field test. The primary difficulty with the modified pull-up is that it requires 

equipment that must be adjusted as each student is tested individually. Baumgartner and 

colleages (Baumgartner, Oh, Chung, & Hales, 2002; Wood & Baumgartner, 2004) have 

proposed a revised full length push-up that requires body contact with the floor from the chest 

to the knees in the down position. However, even with students in university level fitness 

classes described as being accustomed to executing push-ups, zero scores in females (~27% of 

those used to calculate percentile norms) were a problem (Baumgartner, Hales, Chung, Oh, & 

Wood, 2004). The impact of body weight/body composition on upper arm and shoulder girdle 

test scores has long been recognized and recently reaffirmed (Lloyd, et al., 2000; Walker, 

Lloyd, Bishop, & Richardson, 2000). The reason the modified pull-up and 90° push-up 

provide a better range of scores is probably related to the fact that, in both, part of the body 

weight is supported (Pate, Ross, Baumgartner, & Sparks, 1987). Engelman and Morrow 

(1991), however, found that the modified pull-up does not negate the effect of body 

composition on upper body strength performance. Students need a realistic chance to be 
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successful in testing and to improve with training in order to be motivated to try. For the 

majority of students the 90° push-up provides this chance given appropriate instruction, 

training and supervision. An additional advantage is that with training push-up scores improve 

while this is not always the case for chin-ups, pull-ups, or flexed arm hang (Rutherford & 

Corbin, 1994). For these reasons the full length pull-up was dropped from the 

FITNESSGRAM test battery in version 8.0 released in 2005. 

What is the Reliability of the Modified Pull-up, the Flexed Arm Hang, and the 90° 

Push-up? 
Although high school students (grades 10-12) appear to have been overlooked, in all other 

school grades (including college) one or another of the field tests of upper arm and shoulder girdle 

strength-endurance have been found to be generally reliable. While many studies have evaluated 
full length push-ups without a cadence, several have investigated the reliability of the 90° push-up 

in elementary school children (Saint Romain & Mahar, 2001; Tomson, 1992; Zorn, 1992). These 

values (.64 to .99) are acceptable, although the total sample size is small. Jackson, Fronme, Plitt, 

and Mercer (1994) and Murr (1997) reported excellent reliability for the 90° push-up with college 
age subjects although, in the Jackson, et al. study, the females did the push-ups from their knees. 

McManis, Baumgartner, and Wuest (2000) attempted to determine the reliability of the 90° pushup 

in three separate samples of elementary, high school and college students. Intraclass stability 

reliability coefficients for the elementary and high school students were determined based on 
partner counts and ranged from .50 to .86. Similar values for the college students were obtained for  

each of 3 or 4 independent judges. With the exception of a probable outlier (.22), all of the other 

correlation coefficients were between .68 and .87. Objectivity of the scores from the elementary 

students ranged from .46 to .75, but student scores were consistently higher than adult counts as 
students tended simply to count each attempted 90° push-up and not evaluate whether it was 

completed with correct form. Objectivity between the four judges evaluating the college students 

ranged from .16 to .91 with 6 of the 16 coefficients being above .70. A detailed review with tables 
summarizing this research is included in an Appendix to this chapter titled “Test-retest Reliability 

of Upper Arm and Shoulder Assessments. 

What is the Validity of the Modified Pull-up, the Flexed Arm Hang, and the 90° 
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Push-up? 
The recommended test for the upper body for The FITNESSGRAM is the 90o push-up 

at a cadence of one per every 3 s. The modified pull-up, and flexed arm hang are optional 

items. All are intended to measure upper arm and shoulder girdle strength and muscular 

endurance. Each test has a specific anatomical logical validity, but they are not necessarily 

anatomically interchangeable. For example, both the modified pull-up and the 90° push-up 

involve the pectoralis major, however; the pull-up uses the latissimus dorsi and biceps as 

contributing muscles while the push-up involves the triceps and anterior deltoid. Hand position 

alters load and muscle activity in variations of the push-up (Freeman, Karpowicz, Gray & 

McGill, 2006; Gouvali & Boudolos, 2005). Correlations among the field tests have been 

found to vary from low (r = .31) to moderately high (r = .81) depending on the commonality of 

musculature. A detailed review of research on this topic is available in an Appendix to this 

chapter titled “Validity of Upper Arm and Shoulder Strength Field Assessments”. 
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Flexibility Assessments 
Back Saver Sit and Reach 
What is the Rationale for the Back Saver Sit and Reach Test? 
The recommended item for lower body flexibility assessment is the BackSaver Sit and 

Reach Test. The assessment is conceptually similar to the more traditional Sit and Reach test 

but is intended to be safer on the back by restricting flexion somewhat. With the traditional sit  

and reach assessment, the forward flexion movement of the trunk with the legs extended 

causes the anterior portion of the vertebrae to come closer together such that the discs bulge 

posteriorly and the muscles, facia, and ligaments of the back are stretched. It also involves a 

forward rotation of the pelvis and sacrum which elongates the hamstrings. Cailliet (1988) has 

pointed out that stretching both hamstrings simultaneously results in "overstretching" the low 

back, especially in terms of excessive disc compression and posterior ligament and erector  

spinae muscle strain. He believes that stretching one hamstring at a time, by having the other  

leg flexed, "...'protects' the low back by avoiding excessive flexion of the lumbosacral spine” 

(Cailliet, 1988, p. 179). In addition, Cailliet points out that a lack of flexibility in one leg or the 

other causes asymmetrical restriction of the pelvis, pelvic rotation and lateral flexion. This 

asymmetrical reaction is transmitted to the lumbosacral spine and “…has been considered a  

mechanical cause or aggravation of low back pain (Cailliet, 1988, p. 179). Liemohn, Sharpe, 

and Wasserman (1994b) experimentally investigated to determine whether there was less L1- 

S1 flexion in the back saver unilateral sit-and-reach than the traditional bilateral sit-and-reach. 

The amount of flexion occurring in the lumbar spine was quantified by resistance change 

signals using an Ady-Hall lumbar monitor. The amount of flexion did not differ between the 

two versions of the sit-and-reach. However, those subjects who indicated a preference said 

they were more comfortable holding the unilateral stretch than the bilateral version. 

An additional advantage of the Back saver Sit and Reach is that it allows the legs to be 

evaluated separately. This allows for the determination of symmetry (or asymmetry) in 

hamstring flexibility. In addition, testing one leg at a time eliminates the possibility of 

hyperextension of both knees. Patterson, Wiksten, Ray, Flanders, and Sanphy (1996) reported 

that three out of 40 boys and four out of 44 girls passed the back saver sit-and-reach on one 

side and failed it on the other side. Both Liemohn, Sharpe, and Wasserman (1994a) and 

Patterson, et al. (1996) emphasized that there is value in detecting such differences both when 
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the asymmetry is a result of an injury or is an imbalance that might lead to a potential injury or 

postural disturbance. If identified, feedback can be given and remedial exercises prescribed. 

What is the Reliability of the Back Saver Sit and Reach Test? 
Reliability data spanning a period of 50 years have shown that the stand and reach test,  

the sit and reach test, and the sit and reach test modified to accommodate anatomical 

differences are extremely consistent. Five recent studies (Hartman & Looney, 2003; Hui & 

Yuen, 2000; Hiu, Yuen, Morrow, & Jackson, 1999; Liemohn, et al., 1994a, 1994b; Patterson,  

et al., 1996) have established intraclass reliability for the back saver sit-and-reach with 

correlations of .93 to .99 and 95% confidence intervals of .89 to .99 at the widest. Subjects in 

these studies included both males and females from 6 to 41 years of age. A detailed review 
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with summary tables is available in an Appendix to this chapter titles “Test-Retest Reliability 

of Field Tests of Hamstring Flexibility”. 

What is the Validity of Back Saver Sit and Reach Test? 
The various forms of stand or sit and reach test were originally intended to measure 

low back and hamstring flexibility. Early research (Broer & Galles, 1958; Mathews, Shaw, & 

Bohnen, 1957) validated these tests against Leighton flexometer measures of combined trunk  

and hip flexibility with reasonably acceptable results. In the last three decades, however, 

researchers have attempted to validate several version of the stand or sit and reach against 

criterion measures for both the low back and the hamstrings. The Modified Schober test  

(Macrae & Wright, 1969) is the most common criterion test of low back (so called lumbar or  

vertebral) flexibility. Both the passive straight leg raise and the active knee extension 

measured by flexometer, goniometer, or inclinometer are used as criterion tests of hamstring 

(hip) flexibility. The overwhelming pattern is that standing or sitting, classic or modified, one 

leg or two, parallel or V position, the sit-and-reach is moderately to highly related to hamstring 

flexibility and as such is a valid measure of hamstring flexibility (r=.39-.89). Conversely, 

correlations between the various versions of the sit-and-reach and low back (lumbar or 

vertebral) flexibility (r= -.003-.70) are with few exceptions so low that any sit-and-reach 

version cannot be considered a valid measure of low back flexibility. A detailed review of the 

validity of the test with summary tables is available in an Appendix to this chapter titles 

“Validity of Field Tests of Low Back and/or Hamstring Flexibility”. 

Should the back saver sit and reach standards be adjusted for body 
dimensions? 
The question of the influence of body dimensions, especially height and weight has been a  

persistent one in the use of norms in physical fitness testing. Indeed, the original AAHPER 

Youth Fitness Test included two sets of norms from 1957-1965: one based on age alone and a 

second based on the Neilson-Cozens Index. This index included age to the nearest month, 

height to the nearest half-inch and weight to the nearest pound. It was calculated based on 

“exponents” that were totaled into a “class” and percentile ranks were given for each class.  

The sit and reach was not part of the fitness battery at that point in time, but teachers found this 

system too time consuming and by the 1976 revision of the test, the index had been dropped.  

There is evidence that hamstring flexibility varies as children grow (Kendall, & Kendall, 

1948). The fewest number of individuals (30%) can touch their toes (double leg) at age 12y if 

male and 13y if female. Comparable data are not available on the single leg sit-and-reach, but 

it would likely be similar. Cotton (1972b) summarized all of the available data from studies 

that had attempted to isolate the impact of body dimensions of flexibility. She concluded that 
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“…in most cases, there is no relationship between anthropometric measures and trunk  

flexibility as measured by bobbing or sit-and-reach tests” (p.261). One study among those 

reviewed did find a significant difference when the extremes of the groups were considered, 

but another did not. 

Hoeger and colleagues (Hoeger, Hopkins, Button, & Palmer, 1990) suggested a 

modified sit and reach which establishes a relative zero point designed to eliminate concern 

about disproportionate limb length bias. Thus, if a teacher believes a particular student has 

been unfairly evaluated after the initial testing using the standard box, the Hoeger method 

might be a reasonable option to try. As it is, the students is always only being asked to deal 
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with his/her own body and the passing criterion is set at approximately the 25th percentile from 

the AAHPERD Health-Related Physical Fitness test and the National Children and Youth 

Fitness Survey normative data. Research has not shown the Hoeger system to be any more or  

less valid than the standard (or back saver) sit and reach in measuring hamstring flexibility 

(Hui, et al., 1999). 

Shoulder Stretch 
What is the Rationale for Including the Shoulder Stretch? 
The shoulder stretch has been added as an option to try and illustrate that flexibility is 

important throughout the body - not just in the hamstrings, and that flexibility is very specific 

to each joint. It is intended to parallel the strength/endurance functional assessment of the 

upper arm and shoulder girdle. Too often, just assessing one flexibility item gives students the 

false impression that a single result indicates their total body flexibility, which, of course, is 

not true. No validity or reliability data are available for the shoulder stretch. 

What is the Basis for the Criterion Referenced Standards for Muscular 
Strength, Endurance and Flexibility? 
Ideally, since the identified muscular strength, endurance, and flexibility items are part  

of a health related physical fitness test battery, the criterion referenced standards utilized 

would be linked to some specific status of a health factor. These standards should then 

represent an absolute desirable or protective level of that characteristic. The difficulty in 

accomplishing this with these tests, however, has been well documented (Plowman, 1992a, 

1992b). Briefly the problems are as follows: 

The criterion health condition to which both general and specific measures of 

hamstring flexibility (the back saver sit and reach), low back flexibility (no field test 

available), abdominal strength/endurance (the curl-up), and trunk extension for flexibility and 

strength (the trunk lift) were originally linked was low back pain. The anatomical logic for  

this linkage remains strong (Plowman, 1993). Flexible muscles permit proper pelvic rotation, 

decrease disc compression, and avoid excessive stretch of the involved musculature. Strong 

fatigue resistant trunk muscles (both abdominal flexors and trunk extensors) maintain spinal 

and pelvic alignment, provide stability, and allow for controlled movement. This theoretical 

link between anatomy and healthy low back function is, for unknown reasons, much stronger  

than the research evidence between low back function (in terms of measurable muscle 

strength, endurance, and flexibility) and low back pain onset or recurrence. 

While individuals with low back pain typically show lower levels of truncal strength, 

muscular endurance, and flexibility than those who are pain free, only trunk extension has 

been found to be predictive of first time low back pain (Biering-Sǿrensen, 1984a; Luoto et.al., 
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1995; Plowman, 1992b). These results provided the rationale for the inclusion of the trunk lift  

in The FITNESSGRAM, and de-emphasizing the back saver sit and reach by making it an 

optional test. Recurrent low back pain has been successfully predicted in about half of the 

studies testing trunk flexion and back extension strength (Plowman, 1992a). 
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An association between a history of low back pain and back extensor endurance has been 

shown in both adolescents and adults (Andersen, Wedderkopp, Leboeuf-Yde, 2006; 

Nourbakhsh & Arab, 2002; Payne, Gledhill, Katzmarzyk, & Jamnik, 2000a). This information 

provides the rationale for the continued inclusion of an abdominal test (the curl-up) and 

additional rationale for the trunk lift as well as the development of a more specific back 

extensor test (Albert, Bonneau, Stevenson, & Gledhill, 2001). 

While the tests themselves can be justified, no specific level of strength, muscular  

endurance, or flexibility has emerged as critical. Therefore, in the strictest sense of the word 

true criterion referenced standards are not possible at this time. The situation is even more 

difficult for the upper arm and shoulder girdle measures. Because muscle action is necessary 

for the proper mineralization of bone, it has been speculated that strong muscles of the upper  

body region are necessary as a protection against osteoporosis at advanced ages (Smith & 

Gilligan, 1987). Unfortunately, this has not been demonstrated experimentally. Therefore, 

there is neither a criterion health condition, a criterion test, nor criterion values against which 

to establish true criterion referenced standards for these tests. Furthermore, the variation in 

musculature utilized in the different test items means that all are not evaluating the upper arm 

and shoulder girdle precisely the same. This anatomical diversity further complicates the 

setting of equivalent standards among the tests. Recent data presented by Saint Romain and 

Mahar (2001) indicate that approximately 70% of the sample of 5 th and 6th grade boys and girls 

were classified the same way using results from the modified pull-up and 90 degree push-up. 

An alternative method for establishing criterion referenced scores is to compare the 

performance of individuals who have been instructed (trained) in a particular trait and hence 

should score high on any valid test of that trait against those who have not been instructed 

(untrained) in the same trait and hence should score low on any valid test of the trait (Berk, 

1976). An attempt to determine criterion referenced scores utilizing this technique and the 

NCYFS I and II survey results yielded phi coefficients that showed only weak relationships 

between instructional status (classified as physically active or inactive based on questionnaire 

data) and mastery status (classified as scoring above or below the criterion cut off score). The 

validity or contingency coefficients were found to be little better than chance for achieving a  

correct classification of mastery or nonmastery categories. This was true for both males and 

females at all ages for the two legged sit and reach, timed 1-min knee flexed, feet held sit-ups, 

and free hanging pull-ups (Looney & Plowman, 1990). However, a shortcoming of this 

approach may be that the use of questionnaire data to establish physical activity (training) 

status was inadequate. 

Rutherford and Corbin (1994) had more success when college women were actually 

put through a training program to determine instructional status. They established and 

crossvalidated 

criterion referenced standards of 16 for the 90° push-ups, 5 seconds for the flexed 

arm hang, and .5 for pull-ups (which is obviously non-functional in practice). These scores 

had a probability of correct classification of .71, .68, and .71, respectively. It will be necessary 

to replicate Rutherford and Corbin's study for boys and girls at each age or grade level for each 
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of the strength, endurance, and flexibility tests. 

Supporting evidence has emerged since approximately 2000 that links higher levels of 

musculoskeletal fitness with positive health status throughout adulthood and not just as a 

means of counteracting aging in the elderly (Brill, et al., 2000; Fitzgerald, et al., 2004; Jurca, et  

al., 2005; Katzmarzyk et al., 2002; Kell, et al., 2001; Mason et al., 2007; Payne et al., 2000b).  

Neuromuscular fitness tests that have predominated in these studies include bench press, leg 
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press, sit-ups, grip strength, sit-and-reach and push-ups. Unfortunately no criterion-referenced 

norms have been developed to date based on this body of epidemiological research. 

This area is fertile for research. Currently the criterion referenced standards for all of 

these items are based on expert opinion from an analysis of normative data provided from 

NCYFS I and II, Canadian National Norms (Massicotte, 1990), and the Rutherford and Corbin 

(1994) data. 

How should tests be done to get reliable and valid results? 
To obtain accurate results from field tests it is important to adhere to specific 

guidelines. The following list is presented to assist with administering these assessments in 

physical education. 

• The key to good test data is preparation. The instructor giving the test should 

carefully read and practice the test administration guidelines prior to any 

involvement with the students. 

• Any equipment needed should be gathered and checked to be sure it is exactly 

what is called for and functioning properly. 

• A testing plan should be devised and diagrammed to maximize efficiency and 

student involvement. 

• Students should be instructed on proper techniques for each item. Emphasize 

slow controlled movements. 

• The instructor should explain to students what each test is intended to measure 

and why that matters to them now. 

• Students should practice each item and demonstrate proper form before the actual 

testing. For example, the curl-up without the feet being held may require a lot of 

practice for students to learn the technique. 

• If several items are available try to guide students into selecting the most 

appropriate choice for success. 

• If students are self-testing or testing each other, allow additional time for practice 

or do practice testing as part of the learning process. Guide students as to what to 

look for in order to count only those repetitions that are done properly. 

• Provide an atmosphere that motivates each student to do his/her best. 

Are Muscular Fitness Tests Safe for Children? 
Any exercise or physical activity if done improperly or excessively can lead to possible 

negative effects. However, if correct movements are done in a controlled fashion and 

individual characteristics and limitation are taken into account; muscular fitness testing can 

safely be done for school children and adolescents. 

As explained in the rationale section for each test, an attempt has been made to select the 

best and safest item based on current knowledge and practicality. The quality of the child’s 

movement in performing the test is critical (Liemohn, Haydu, & Phillips, 1999). If an item 
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cannot be done in a slow controlled fashion or if pain is experienced, that item should not be 

done by that individual. 
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Appendix 
Supplemental Information about Protocols for the Curl-up Assessment 
There are a number of different positions used for abdominal assessments. In 

particular, arm position, leg position, and the degree of trunk flexion have been varied. Each 

variation imposes different musculoskeletal demands on the body. 

Arms placed across the chest or at the sides both offer approximately the same 

resistance to the abdominal flexion motion and avoid any excessive hyperflexion of the neck. 

However, arms placed at the sides offer the advantage of a convenient method of measurement 

(sliding forward 3 or 4.5 inches), which can be readily standardized between subjects.  

Knees flexed instead of straight decreases movement of the fifth lumbar vertebra over 

the sacral vertebrae (Clarke, 1976). However, contrary to early evidence and common belief,  

the hip flexors are active whether the knees are flexed or not. This is especially true if the feet  

are held or the abdominals become fatigued (Anderson, Nillson, Ma, Thorstnensson, 1997; 

Flint, 1965; Godfrey, Kindig, & Windell, 1977; Mutoh, Mori, Nakamura, & Miyashita, 1981; 

Sparling, et al., 1997). A 1998 study by Juker, McGill, Kropf, and Steffen demonstrated that 

all forms of sit-ups tested (straight-leg with feet anchored; bent-knee with feet anchored, and 

bent-knee with feet anchored and heel press) activated the hip flexor (psoas) muscles more 

than a bent-knee, feet free curl-up. At the same time the curl-up was found to activate the 

external obliques, internal obliques and transverse abdominals more than any of the sit-up 

variations. Needle biopsy results have shown that flexed knee sit-ups actually cause more 

intervertebral disc pressure than straight leg sit-ups (Nachemson & Elfström, 1970). Recently, 

Axler, and McGill (1997) confirmed this finding using electromyography (EMG) data. 

However, the values were both high and similar. More importantly, this study provided 

additional evidence that disc compression is much lower in both a feet anchored or feet free 

curl-up than for either the bent-knee or straight leg sit-up. 

Among the 12 abdominal exercises studied by Axler and McGill, curl-ups resulted in the 

highest abdominal muscle activation to compression load in the upper and lower rectus 

abdominus. Escamilla,Babb, DeWitt, et al. (2006) also performed an EMG analysis of 12 

abdominal exercises. Upper and lower rectus abdominus muscle activity was shown to be 

greater in the curl-up exercise than in the bent-knee sit-up and rectus femoris and psoas muscle 

activity higher in the been-knee sit-up than the curl-up. Contradicting earlier results, external 

and internal oblique activity was found to be higher in the bent-knee sit-up than the curl-up. 

The abdominals are responsible for only the first 30-45° of movement in the sit-up, with the 

hip flexors (psoas, iliacus, and rectus femoris) being responsible for the rest (Flint, 1965; 

Ricci, Marchetti, & Figura, 1981). If the flexion motion is continued beyond approximately 

45° the already shortened hip flexors are exercised through only a short arc which can lead to 

adaptive shortening. The psoas also attempts to hyperextend the spine as it flexes the hip and 

generates high compression and shear forces at the lumbar-sacral junction (Escamilla, et al., 

2006). Thus, the curl-up should be a more specific and safer test than a full sit-up (Liemohn, 

Snodgrass, & Sharpe, 1988), especially for those who need to minimize lumbar spinal flexion 

or compressive forces because of low back instabilitiy or pathologies (Escamilla, et al., 2006). 

An item response theory model analysis of three variations (feet unanchored, feet anchored, 

feet unanchored on 30° inclined board) of six “sit-up” exercises scored as the number 
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performed in 1 min ranked the difficulty of each item. The participants were male and female 
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college students. In general, the exercises with hands above the waist were found to be more 

difficult than those with hands at or below the waist; the tests with feet unanchored were 

harder than those with feet anchored, and; no differences were found using the inclined board 

versus lying flat. The item difficulty values fell within a small range. Specifically, the partial  

curl with hands at the sides and feet unanchored was found to be more difficult than the curlup 

with the arms across the chest and the feet anchored. However, the partial curl was 

recommended as the “…most useful test for a national physical fitness 

battery…appropriate…for the average or perhaps low fit individual.”, primarily because of the 

anatomical advantages described above (Safrit, Zhu, Costa, & Zhang, 1992, p.282). A 1996 

review by Knudson concurred that “the trunk-curl (TC) with unsupported feet appears to be 

the safest test and exercise for the abdominal muscles” (p.27). 
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Test-Retest Reliability of Field Tests of Abdominal Strength/Endurance 
The table below summarizes results of studies on the reliability and validity of the abdominal 

strength/endurance assessments. Some of these articles were discussed in the chapter but 

readers interested in specific details should consult the original references. 
Subjects Reliability Coefficients [interclass (r) or 

intraclass (R)] 

Lead Author (Date) N Sex Age 

Anderson (1997) 107 

129 

M 

F 

6-10 y R = .70 knees flexed, feet free 20 rpm curl-up 

Buxton (1957) 53 M&F 6-15 y r = .94 knees flexed, feet held, total N 

Craven (1968) 63 M college r = .86 knees flexed, 1 min 

Cureton (1975) 49 M 8-11 y r = .60 legs straight, feet held, N to max of 100 

Diener (1995) 11 

21 

M 

F 

adults r = .98 knees flexed, feet free, curl-up, 1 min 

r = .97 

43 M college r = .83 knees flexed 

R = .91 feet held, 1 min 

57 F r = .85 

R = .91 

M&F r = .84 

R = .91 

DiNucci (1990) 

Fleishman (1964) 201 M adults r = .72 knees flexed, timed 

Glover (1962) 37 F 6-9 y r = .78 knees flexed, 30s 

29 M 6-9 y r = .91 

Harvey (1967a) 60 F college r = .78 curl down test, 30s knees flexed, feet 

held 

Hyytiäinen (1991) 30 M 35-44 y r = .57 graded sit-up, 1RM 

r = .93 partial curl, 240s max hold 

Jackson (1996) 31 M college R = .98 knees flexed, feet held, elbows to 

opposite knee 

Jetté (1984) 43 M&F school 
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children 

r = .88 

Knudson (1995) 103 M College R=.88 bench trunk curl-up 
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F R=.94 
Magnusson (1957) ~55 M&F 1st grade r = .68 knees flexed, timed 

66 3rd & 

4th 

grade 

r = .82 

6th 

grade 

r = .77 

Noble (1975) 48 M college r = .81 knees flexed, feet 

48 F r = .91 free, oblique, 1 min 

Robertson (1987) 12 

12 

M 

F 

college R = .93 4 inch curl-up, min 

R = .97 knees flexed, feet free, 1 min 

Safrit (1987) 27 M 11 r = .62 knees flexed, feet 

88 M 12 r = .83 held, 1 min 

104 M 13 r = .79 

58 M 14 r = .86 

44 F 11 r = .64 

92 F 12 r = .85 

85 F 13 r = .89 

43 F 14 r = .81 

Scott (1959) 140 F college r = .94 knees flexed, timed 

Sparling (1997) 167 

38 

M 

F 

college R = .92 two trials 

R = .86 single trial 

feet on bench, thighs perpendicular to floor, 

curl-up 

Tomson (1992) 16 M 2nd 

grade 

r = .75 knees flexed, feet 

7 F r = .88 free, arms crossed, 1 min 

M r = .68 knees flexed, feet 

F r = .00 free, arms straight, 1 min 

Vincent (1980) 70 M 7-12 y r = .62 knees flexed, feet 

40 F free, curl 4s fwd, R&L 

138 M junior 

22 F high 

school 

r = .53 

19 M college r = .71 

Zorn (1992) 15 M 10-12 y r = .83 knees flexed, feet 

13 F r = .76 free, arms crossed, 1 min 

M r = .79 knees flexed, feet 

F r = .74 free, arms straight, 1 min 
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Results of Concurrent Validity Studies for Various Forms of Sit-Ups and Curlups 
The Sit-up and the Curl-up are the two most common assessments of abdominal 

strength and muscular endurance but it has proven difficult to fully evaluate the validity of the 

test. The amount of variance accounted for in the criterion strength scores ranges from less 

than 1% (DeWitt, 1944) to 32% (Ball, 1993) for various forms of the sit-up. The studies that 

specifically tested the curl-up (Diener, Golding, & Diener, 1995; Hall, Hetzler, Perrin, & 

Weltman, 1992; Kjorstad, et al.,1998; Knudson & Johnston, 1995; Knudson, 2001) did so 

against static or isokinetic measures of concentric and eccentric abdominal strength. Results 

from the Hall et al. study revealed weak relationships for the males tested and almost no 

relationships for the females. Many of these relationships were negative indicating that better 

curl-up performance was associated with lower strength scores and vice versa. Hall, et al.  

speculated that both the use of an isokinetic criterion measure to validate a dynamic (isotonic)  

field test and the speed variation in the performance of the tests might have contributed to the 

poor results. Results were no better for the other studies where the criterion variable was a  

static abdominal crunch. Kjorstad, et al. (1998) did find that the curl-up was more highly 

related to isokinetic trunk flexion endurance than a flexed knee full sit-up, but even then only 

5.3% of the variance was accounted for. These results and the wide variety of criterion tests 

that have been used by investigators, points out the fact that no absolutely agreed upon 

criterion measure for abdominal strength-endurance exists, making statistical validation 

difficult. Thus, whatever it is that the curl-up test is measuring in terms of abdominal function, 

it is different from whatever the traditional sit-up is measuring. More validation work is 

needed for the curl-up. A table below summarizes some of the findings. Readers interested in 

specific details should consult the original references. 

Validity of Field Tests of Abdominal Strength and/or Muscle Endurance 
Subjects Field Testa Criterion Test Criterion Test 

Lead 

Author 

(Date) 

N Sex Age Strength r Muscle 

Endurance 

r 

Ball 
(1993) 

144 M 18-33 y knees flexed, 

feet held, arms 

across chest, 1 

min 

1-RM trunk 

flexion 

.57 60% 1-RM .40 

Berger 

(1966) 

47 M college knees flexed, 

feet held, full situp, 

2 min 

1-RM sit-up, 

weighted 

.51 

Biering- 
Sorensen 

(1984a) 
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449 

479 

M 

F 

30-60 y one sit-up, 

graded by arm 

position, legs 

straight 

strain gauge, 
static MVC 

-.34 (M) 

-.39 (F) 

Craven 61 M college 1. straight leg Tensiometer, .60 
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(1968) sit-ups, 1 min; static MVC 

2. bent leg situps 

1 min; 

.36 

3. straight leg 

sit-ups, N 

.53 

DeWitt 

(1944) 

102 M College 1. knee flexed, 

feet free, oblique 
sit-up, N 

1-RM 

abdominal lift, 

dynamometer 

.04 static sit-up 

with feet 

held 

.25 

2. knees flexed, 

feet held, 

oblique sit-up, N 

.16 .37 

3. knees flexed, 

feet held, 

oblique sit-up, 2 

min 

.14 .26 
Diener, 

(1995) 

15 

21 

M 

F 

Adults 1.1. knees 

flexed, feet free, 

curl-up, 1-min 

2. 2. straight leg 

sit-up, 1 min 

static 

abdominal 
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crunch 

.14 (M) 

.43 (F) 

.04 (M) 

.07 (F) 

Hall, 

(1992) 

23 

28 
M 

F 

M=23 y 

M=22 y 

1. knees straight, 

feet held, hand 

behind head, 1 

min 

isokinetic 

dynamometer, 

peak torque 

single effort 

concentric (C) 

and eccentric 

(E) 

M:-.18(C) 

M:-.21 (E) 
F: .42 (C) 

F: .40 (E) 

2. knees flexed, 

feet free, 4 inch 

curl-up, 1 min 

M:-.41 (C) 

M:-.38 (E) 

F:- .07 (C) 

F:-.08 (E) 

3. knees flexed, 

feet held, arms 

across chest, 1 

min 

M:-.25 (C) 

M:-.28 (E) 

F: .27 (C) 

F: .32 (E) 
Harvey 

(1967a) 

60 F College curl down, full 

ROM, feet held, 

1 min 

1-RM, 

dynamometer 

.32 

Kjorstad, 

(1998) 

30 

28 

M 



184 

 

F 

college 1. knees flexed, 

full sit-up 

2. curl-up 

static 

abdominal 

crunch 

-.19 

.01 
Isokinetic 

truck 

flexion 

.08 

.23 

Knudson 

(1995) 

10 

10 

M 

F 

College Bench trunk curl 

2 min 

Cybex 

dynamometer 

peak 

torque/BW 
isokinetic 

M+F=.08 Cybex 

isokinetic 

M+F=.3 

8 
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30°sec-1 

Knudson 

(2001) 

22 

22 

M 

F 

college 1. curl-up 

100 reps max 

Cybex 
dynamometer 

static peak 

torque/BW 

M=.07 

F=-.19 

Cybex 

static, 

20sec 

torque/pea 

k 

M=.23 

F=.10 

C=concentric; E= eccentric; BW=body weight 
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aConvergent validity correlations between full range of motion sit-ups (knees flexed, feet held, arms crossed on chest, 1 

min) and various forms of curl-ups (knees flexed, feet free, partial range of motion, Georgia Tech) have been reported 

between r = .27 and .67 (Diener, et al., 1995; Liehmon, et al., 1996; Lloyd, et al., 1996; Robertson & Magnusdottir,  

1987; Sparling, et al., 1997; Vincent & Britten, 1980). 
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Reliability and Validity of Field Tests of Trunk Extension 
The table below summarizes results of studies on the reliability and validity of the trunk 

extension tests. Some of these articles were discussed in the chapter but readers interested in 

specific details should consult the original references. 
Subjects Reliability Criterion Validity 

Lead Author (Date) N Sex Age Field Test R Test r 

Biering-Sorensen 

(1984b) 

449 M 30-60 y strength/endurance strain gauge -.26 

479 F 240 s prone extension 

hold 

static MVCa -.31 

Hannibal (2006) 40 

32 

M 

F 

14-18 y 90°Dynamic Trunk 

Extension supported 

on box 

(B-90°DTE) 

prone extension 

.996 

.99 

.998 

.998 

Parallel 

Roman chairdynamic 
trunk 

extension 

(PRC-DTE) 

Parallel 

Roman chairstatic 

trunk 

extension 

(PRC-STE) 

Dynamometer 

Static Back 

lift (DSBL) 

PRC-DTE 

PRC-STE 

DSBL 

.82 

.62 

.55 

.38 

-.29 

-.23 

.23 

-.11 

-.15 
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.33 

-.04 

-.36 

Hyytiäinen (1991) 30 M 35-44 y strength/endurance 

240 s prone extension 

hold prone extension 

.74 

Ito (1996) 37 

53 

M 

F 

M=46.2 

y 

prone sternum off 

floor; supported 

lower abdomin 

.97 

.94 

Jackson (1996) 118 

142 

M 

F 

college best trial 

single trial 

R = .96 

R = .86 

Johnson (1997) 5 

7 

M 

F 

20-30 y R = .89 

Jorgensen (1986) 53 M 22-61 y strength/endurance .89 60% MVC .82 
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23 F 240 s prone extension 

hold 

O’Connell(2004) 31 

38 

22 

20 

M 

F 

M 

F 
6-10 y prone cadenced 

extensions on mat 

.55 

Static 

dynamometer 

.03 

Patterson (1997) 43 

45 

43 

45 

M 

F 

M 
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F 

high 

school 

prone extension – best 

trial 

prone extension – 

single trial 

R = .95 

(M) R = 

.93 (F) 

R = .90 

(M) R = 

.85 (F) 

Gonio-meter .70 

(M) 

.68 (F) 

Wear (1963) 62 M college 1. prone back 

extension 

2. supine back 

extension 

.96 

.92 

aMVC=Maximal Voluntary Contraction 
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Test-Retest Reliability of Upper Arm and Shoulder Assessments 
The table below summarizes results of studies on the upper arm and shoulder. Some of these 

articles were discussed in the chapter but readers interested in specific details should consult 

the original references. 
Subjects 

Lead Author 

(Date) 

N Sex Age/Grade Field Test Reliability Coefficients interclass 

(r) / intraclass (R) 

Two Trials Single Trial 

Baumgartner 

(2002) 

63 

89 

M 
F 

college full length pushup, 

body from 

chest to knees 

contacts floor in 

down position 

R=.95 

R=.93 

Cotten (1990) 8 M K modified pull-up R = .72 R = .56 

11 F K R = .85 R = .74 

27 M 1 R = .76 R = .62 

29 F 1 R = .90 R = .85 

22 M 2 R = .88 R = .79 

22 F 2 R = .89 R = .81 

21 M 3 R = .75 R = .59 

27 F 3 R = .88 R = .78 
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33 M 4 R = .90 R = .82 

37 F 4 R = .92 R = .86 

31 M 5 R = .79 R = .65 

33 F 5 R = .83 R = .71 

29 M 6 R = .90 R = .82 

33 F 6 R = .95 R = .90 

DiNucci, 

(1990) 

143 
57 

M 

F 

M&F 

college flexed arm hang r = .93 

r = .92 

r = .94 

R = .96 

R = .96 

R = .97 

Engelman 70 M 3 pull-up R = .95 R = .90 

(1991) 87 F 3 R = .95 R = .91 

89 M 4 R = .96 R = .92 

74 F 4 R = .95 R = .91 

83 M 5 R = .91 R = .83 

67 F 5 R = .96 R = .92 

242 M 3, 4, & 5 R = .94 R = .88 
228 F 3, 4, & 5 R = .95 R = .91 

70 M 3 modified pull-up R = .81 R = .68 

87 F 3 R = .90 R = .83 

89 M 4 R = .91 R = .83 

74 F 4 R = .87 R = .77 

83 M 5 R = .87 R = .77 
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67 F 5 R = .90 R = .82 

242 M 3, 4, & 5 R = .87 R = .77 

228 F 3, 4, & 5 R = .89 R = .81 

Jackson 

(1994) 

40 

23 

M 

F 
M=24.5 y 

M=24.7 y 

90° push-up 

90° push-up 

knees on floor 

R = .96 

R= .98 

R = .92 

R = .96 

Kollath 

(1991) 

61 

44 
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M 

F 

9 

9 

modified pull-up R = .91 

R = .72 

McManis 

(2000) 

83 
73 

36 

34 

40 

44 

M 

F 

M 

F 

M 

F 

3, 4, & 5 

3, 4, & 5 

9 & 10 

9 & 10 

college 

college 
90° push-up R = .71* 

R = .64* 

R = .50* 

R = .86* 

R = .22,.68,.75** 

R=.75,.84,.84,.87** 

McManis 

(1994) 

25 

20 

45 

32 

23 

55 

M 

F 

M&F 
M 

F 

M&F 

3, 4, & 5 

3, 4, & 5 

3, 4, & 5 

9 & 10 

9 & 10 

9 & 10 

90° push-up 

90° push-up 

90° push-up 

90° push-up 
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90° push-up 

90° push-up 

R = .90 

R = .91 

R = .91 

R = .59 

R = .94 

R = .75 

R = .82 
R = .84 

R = .83 

R = .42 

R = .88 

R = .60 

Murr 50 M College 90° push-up 

(FG) 

90° push-up (US 

Army) 

R=.92 

R=.98 

Pate (1993) 38 

56 

M 

F 

M&F 

M 
F 

M&F 

M 

F 

M&F 

M 

F 

M&F 

M 

F 

M&F 

9-10 y pull-up 

flexed arm hang 

full push- up 

modified PU, 

overhand grip 

modified PU 
underhand grip 

R = .80 

R = .66 

R = .79 

R = .90 

R = .85 

R = .88 

R = .83 

R = .71 

R = .85 

R = .83 

R = .81 

R = .83 
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R = .85 

R = .88 

R = .87 

Saint Romain 

(2001) 

30 

32 

M 

F 
M+F 

5 & 6 

5 & 6 

90° push-up R = .99 

R = .94 

R = .98 

R = .99 

R = .97 

R = .99 

30 M modified pull-up R = .98 R = .96 

32 F R = .98 R = .95 
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M+F R = .99 R = .97 

Tomson 

(1992) 

16 
7 

M 

F 

90° push-up r = .76 

r = .78 

Wood (2004) 32 F college bent-knee pushup 

R =.83 

Zorn (1992) 28 M 

F 

90° push-up r = .85 

r = .64 

* based on student counted scores 

** calculated separately for each of 3 (M) or 4 (F) “judges” from videotape analysis 
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Validity of Upper Arm and Shoulder Strength Field Assessments 
A number of studies have examined the validity of the various field tests to upper body 

strength against criterions tests that should be close anatomical matches. Click here to see a 

table summarizing the validity of upper arm and shoulder assessments. The best validity 

coefficients occurred between the revised full length floor contact push-up and a bench press 

based on a percentage of body weight (BW). Approximately 76% of the variance was 

accounted for in females and 64% in males. For other variations, the validity coefficients 

accounted for only 16% and 32% of the variance in the matched criterion test for muscular 

endurance. All of the rest of the comparisons account for much less. Thus, concurrent validity 

has not established these tests as absolute measures of strength or muscle endurance. The 

difficulty may be in the selection of the criterion measures or in the inability to isolate specific 

muscle groups in both sets of measures. Additionally, these test results may all be confounded 
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by body weight and/or body composition to varying degrees. The Baumgartner, et al. study 

(2002) accounted for BW in the criterion measure. When Pate, et al.’s (1993) results were 

expressed relative to body weight (i.e., per kg) the observed validity coefficients for strength 

improved considerably to the .50 to .70 range. However, most of the muscle endurance 

correlations remained lower and statistically non-significant even when adjusted by weight. 

Specific validation data are available for the 90° push-up as a strength measure in only one 

study conducted on college age females (Rutherford & Corbin, 1993) and one on college males 

(Jackson, Fromme, Plitt, & Mercer, 1994). These correlations (presented in the accompanying 

table) are of the same order of magnitude as the other studies where males were used as 

subjects, and, hence, much better than the lower values typically obtained with females. In 

addition, the 90° push-up test shows higher relationships with the criterion tests than the field 

tests that are supposedly anatomically matched (i.e., pull-up and latissimus pull-downs; flexed 

arm hang and biceps arm curl). When the 90° push-up test was correlated with the sum of the 

three criterion tests (bench press, latissimus pull-downs, and arm curl) divided by body weight 

in the Rutherford and Corbin study, the validity coefficient improved to.70, showing that body 

weight is a factor in this test. The validity coefficients between the 90° push-up and muscular 

endurance are better than most other items, but not good (Jackson, et al., 1994). More research 

is needed on the 90° push-up, especially with elementary and secondary school aged children 

and adolescents. A table below summarizes some of the findings. Readers interested in specific 

details should consult the original references. 

Validity of Field Tests of Upper Arm and Shoulder Girdle Endurance 
Subjects Field 

Testa 

Criterion Tests 

Lead author 

Date) 

N Sex Age Strength R Endurance r 

Ball (1993) 144 M college Push-up Bench Press, 

1-RM 
.56 Bench Press, 

60% 1-RM, 

30 lifts x 

min-1, N 

.17 

Pull-up Latissimus 

pull downs, 

1-RM 

.40 Latissimus 

pull downs, 

60% 1-RM, 

30 lifts x 

.14 
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min-1, N 

Baumgartner 
(2002) 

58 

48 

M 

F 

College Full 
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length 

push-up, 

chest to 

knees 

floor 

contact 

Bench 

press: M = 

70%BW; 
F=40% BW 

.80 

.87 

Jackson (1994) 40 

23 

M 

F 

M=24.5 

y 

M=24.7 

y 

90° 

Push-up 

knees on 

floor 

Bench Press, 

1-RM 
.30 

.23 

Max Rep at 

45.5 kg 

Max Rep at 

22.7 kg 

.41 

.40 

Pate (1993) 38 

56 

M 

F 

9-10 y Pull-up Latissimus 

pull downs, 

1-RM 

-.16 

.05 
Latissimus 

pull downs 

50%-1-RM, 

N 

.25 

.09 

M&F .11 .08 

M Push-up Bench Press, 

1-RM 

.36 Bench Press, 

50% 1-RM, 

N 

.47 
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F .02 -.14 

M&F .38 .17 

M Flexed 

Arm 

Hang 

Arm Curl 

1-RM 

-.23 Arm Curl -.15 

F -.12 50% 1-RM, 
N 

-.15 

M&F -.06 -.09 

Rutherford 

(1993) 

204 F College Pull-up Bench Press 

1 -RM 

.27 

90° 

Push-up 

Bench Press 

1 -RM 

.37 

Pull-up Latissimus 

Pull-downs 

1-RM 

.19 
90° 

Push-up 

Latissimus 

Pull-downs 

1-RM 

.47 

Flexed 

Arm 

Hang 

Arm Curl 

1-RM 

.26 

90° 

Push-up 

Arm Curl 

1-RM 

.46 
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Wood (2004) 77 F College Bentknee 

push-up 

push-up 

chest to 

knee 

floor 

contact 

Bench press, 

40%BW 

.67 

.68 
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BW=Body weight 

a Correlations between the field tests (Pull-ups, Push-ups, Flexed Arm Hang, and the variations of the Modified Pull-ups and 
push-ups - Vermont, New York, and Baumgartner) have been reported from r = .31 to r = .81 (Baumgartner, et al., 2002;  

Engelman & Morrow, 1991, Ogelsby, Pabst, Layes, & DiBrezzo, 1989; Pate, Burgess, Woods, Ross, & Baumgartner, 1993;  

Saint Romain & Mahar, 2001; Wood & Baumgartner, 2004). 
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Test-Retest Reliability of Field Tests of Hamstring Flexibility 
The table below summarizes results of studies on the test retest reliability of field tests for  

hamstring flexibility. Some of these studies were discussed in the chapter but readers 

interested in specific details should consult the original references. 
Subjects Reliability Coefficients 

Lead Author 

(Date) 

N Sex Age Assessment intraclass (R) 

Allen (1988) 10 sit and reach -r = .97 
Broer (1958) 50 F 18-31 y stand and reach -r = .97 

Buxton (1957) 50 M&F 6-15 y stand and reach -r =.95 

Cotten (1972a) 37 

38 

M 

F 

college sit and reach -r = .88 

DiNucci (1990) 143 

57 

M 

F 

M&F 

college sit and reach r = .92 / R = .96 

r = .95 / R = .97 

r = .94 / R = .97 

Gauvin (1990) 47 

26 
M 

F 

18-73 y 

LBP patients 

R = .98 

Hartman (2003) 21 

23 

M 

F 

6-12y back saver 

sit and reach 

R=.97(L), .98(R) 

R=.96(L), .97(R) 

R=.99 

R=.97 

Harvey (1967b) 100 F college stand and reach r = .92 

Hoeger (1992) 31 F adults modified sit and reach R = .89 
Hui (2000) 62 M 17-41 y modified back saver R = .96 (L) / .97 (R) 

96 F R = .97 (L) / .97 (R) 

M back saver R = .93 (L) / .98 (R) 

F R = .97 (L) / .98 (R) 

M sit and reach R = .98 

F R = .96 
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M Vsit and reach R = .96 

F R = .89 

Hui (1999) 62 M 17-41y backsaver sit and R = .93 (L), .98 (R) 
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96 F 

M 

F 

M 
F 

reach 

sit and reach 

Vsit and reach 

R = .97 (L), .97 (R) 

R = .98 

R = .96 

R = .96 

R = .89 

Hyytiäinen 

(1991) 

30 M 35-44 y stand and reach r = .93 

Jackson (1986) 100 F 13-15 y sit and reach R = .99 

Jackson (1989) 52 

52 

M 

F 
20-45 y sit and reach 

sit and reach 

r = .99 

r = .99 

Jackson (1996) 31 M College Vsit and reach R = .98 

Jones (2002) 43 

46 

M 

F 

11-16y sit and reach r = .88 

Kippers (1987) 16 

17 

M 

F 

Average age 

= 21.6 yrs. 

stand and reach r = .97 
Liemohn (1994 

a & b) 

40 M&F college sit and reach 

back saver 

modified sit and reach 

R = .98 

R = .98 

R = .99 

Magnusson 

(1957) 

53 

66 

53 
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M&F 1st grade 

3rd/4th grade 

6th grade 

stand and reach r = .70 

r = .91 

r = .84 

Minkler (1994) 99 M&F 18-35y modified sit and reach R = .99 

Patterson (1996) 42 

46 
M 

F 

11-15y back saver R = .99(L), 99 (R) 

R = .99 (L), .99 (R) 

Poley (1948) 63 F college stand and reach R = .93 

Safrit (1987) 27 M 11 y sit and reach r = .94 / R = .97 

88 M 12 y r = .94 / R = .97 

104 M 13 y r = .94 / R = .97 

58 M 14 y r = .95 / R = .97 

44 F 11 y r = .87 / R = .93 

92 F 12 y r = .93 / R = .96 

85 F 13 y r = .88 / R = .93 

43 F 14 y r = .80 / R = .89 

Wear (1963) 53 M college sit and reach r = .94 

Wells (1952) 100 F college sit and reach 

stand and reach 

r = .98 
r = .96 
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Note: Correlation coefficients are specified as follows: interclass (r) / intraclass (R) 
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Validity of Field Tests of Low Back and/or Hamstring Flexibility 
The table below summarizes results of studies on the validity of field tests for hamstring 

flexibility. Some of these studies were discussed in the chapter but readers interested in 

specific details should consult the original references. 
Subjects Field Testa Criterion Test 

Lead Author 

(Date) 

N Sex Age Hamstring r Low Back r 

Baltaci 102 F College back saver goniometer .44c,.37d 

Biering- 

Sorensen 

(1984b) 

449 

479 

M 

F 

M 

F 

30-60y finger to floor 

distanceb 

straight leg -.65 
raise (R) c-.70 

active knee .55 extension 
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(R) .56 

modified schobere - 

.35 

modified schobere -.20 

Broer (1958) 100 F college stand and reach Leighton flexometer .81 

Hartman 

(2003) 87 

92 

M 
F 

6-12y back saver 

sit and reach 

passive straight leg raise 

.67c, .69d 

.48c,.42d 

active knee extension 

.47c,.50d 

.57c, .54d 

passive straight leg raise 

.66c,.67d 

.49c,.47d 

active knee extension 

.40c,.40d 

.54c,.52d 

mod Schober 

.07c,.003d 

-.06c,-.06d 

inclinometer 

.28c, .26d 

.10c,.10d 

mod Schober 

.05 

-.07 

inclinometer 

.29 

.16 

Hui (2000) 62 M 17-41 mod. back saver goniometer .67c, .61d mod Schober .47 c d 

back saver goniometer .44 c, .46 d mod Schober .27 c .24 
d 

sit and reach goniometer .67c, .61d mod Schober .27 
Vsit and reach goniometer .67c, .61d mod Schober .42 

96 F mod. back saver goniometer .54c, .50d mod Schober .23 c .26 
d 

back saver goniometer .50 c, .39 d mod Schober .15 c .18 
d 

sit and reach goniometer .53c, .46d mod Schober .24 

Vsit and reach goniometer .52c, .44c mod Schober .24 

Hui (1999) 62 

96 

M 

F 
17-41 y back saver 

sit and reach 

straight leg raise .46 (L) d 

goniometer .39 (L) 

.48 (L), .47 (R) 

.46 (L), .53 (R) 
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.24 (L), .27(R) 

.15 (L), .18 (R) 

.27 

.24 

Vsit and reach .58 (L), .63 (R) 

.44 (L), .52 (R) 

.42 

.24 
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Jackson 

(1986) 

100 F 13-15 y sit and reach straight leg raise .64 modified Schober .28 

Jackson 

(1989) 

52 

52 

M 

F 

20-45y sit and reach straight leg raise .89 

straight leg raise .70 

modified Schober .59 

modified Schober .12 

Kanbur 

(2005) 

69 M 14y sit and reach goniometer .65c,.64d 

Kippers 

(1987) 

16 

17 

M 

F 

M=21.6 y stand and reach photographic 

analysis -.79 

photographic 

analysis .10 

Liemohn, 

(1994) 

20 

20 

20 

20 

M 
F 

M 

F 

college back saver 

sit and reach 

straight leg raise .76 

straight leg raise .72 

straight leg raise .70 

straight leg raise .70 

inclinometer .32 

inclinometer .38 

inclinometer .29 

inclinometer .40 
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Mathews 

(1957) 

66 F college stand and reach 

sit and reach 

Leighton flexometer 

(trunk & hip) .80 

Leighton flexometer 

(trunk & hip) .74 

Minkler 
(1994) 

48 

51 

M 

F 

college modified stand 

and reach 

straight. leg raise (R)c 

.75 

straight. leg raise (R)c 

.66 

modified Schober .70 

modified Schober .25 

Nicolaisen 

(1985) 

53 

24 
M 

F 

21-61 y 

27-60 

finger to floor 

distance 

active knee extension .60 modified Schober .12 

Patterson, 

(1996) 

42 

46 

M 

F 

11-15 y back saver Straight leg raise .72 (L), 

.68 (R) 

goniometer .51 (L), .52 

(R) 
modified Schober.15 

(L), .10 (R) 

.17 (L), .25 (R) 

Sinclair 

(1993) 

52 

48 

M 

F 

15-16 y sit and reach Pelvi-spinometer .79 Pelvi-spinometer .38 

vanAdrichem 

(1973) 

84 
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60 

55 

49 

M 

M 

F 

F 

6-12 y 

6-12 y 
13-18 y 

13-18 y 

stand and reach modified Schober .23 

modified Schober .14 

modified Schober .33 

modified Schober -.15 

aThe correlation between the sit and reach and stand and reach scores has been reported to range between .73 

and .95 ( Mathews,et al., 1957; Mathews, Shaw, & Woods, 1959; Wells & Dillon, 1952). The correlation 

between the two legged sit and reach and the one legged "back saver" sit and reach has been reported to be 

between .91 and .92 in 79 7-13 y old boys and girls (Gilbert & Plowman, 1993). 

bThe finger to floor distance differs from the stand and reach in that movement beyond the level of the feet is not 

possible. 

cR=right leg. 

dL=left leg 
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eThe modified Schober was validated against radiologically determined back flexibility r=.97, N=342 (Macrae & 
Wright, 1969). 
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Chapter 12 

Correlates of Youth Physical Activity 

Judith J. Prochaska, Russell R. Pate, & James F. Sallis 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with the use and interpretation of FITNESSGRAM assessments. Because 

physically active lifestyles are so closely related to health and fitness it is important to 

understand the factors that relate to young people’s physical activity. This section summarizes 
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In answering the questions in this section we draw mainly on a comprehensive summary of approximately 100 

studies devoted to this topic (Sallis, Prochaska, and Taylor, 2000). Readers interested in further details on this topic are 
encouraged to consult some of the original references. 

FITNESSGRAM / ACTIVITYGRAM Reference Guide Correlates of Youth Physical Activity - Page 12-2 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas TX 

Overview of the Chapter 
Physical activity is essential to the physical and mental health of young people, as 

discussed in the section on Physical Activity and Health. It is obvious that young people differ  

greatly in their participation in physical activity, but the reasons for these differences are not 

obvious. Many people have their own ideas about factors that influence youth physical 

activity. Some people are convinced it is all due to parents. Others believe the major factor is 

early experience with sports or physical education. Still others claim that genetics is the 

primary influence. Maybe you have other ideas. 

The purpose of this chapter is to summarize the scientific literature that has 

investigated why some young people are more active than others. This information is 

interesting, but it has a more important purpose. If we understand what relates to youth 

physical activity, we have some clues to use in designing better activity programs. Programs 

should change the factors that are related the behavior – that is how they work. Whether you 

are a teacher, parent, or health professional, this chapter should provide you with some ideas 

about how to promote physical activity more effectively. 

Factors related to children’s physical activity 
How is research conducted to identify factors associated with physical 

activity? 
Parents and teachers, as well as scientists, are curious about why some young people 

are more physically active than others. Research intended to identify factors that predict or  

influence physical activity is often referred to as research on “determinants,” “influences,” or  

“correlates” of physical activity. As with most research on human behavior our current  

understanding is far from complete, and the picture is not simple. Almost all of the studies 

were conducted at only one point in time, so we only can say that a given factor is correlated 

with young people’s physical activity. We cannot say whether these factors cause different  

levels of physical activity or whether they cause change over time. Because most of the 

studies rely on questionnaires of physical activity and potential correlates, it is reasonable to 

be concerned about the accuracy of results. Difficulties in measuring youth physical activity 

[See Chapter on Physical Activity Assessments] and other variables probably contribute to the 

sometimes confusing and conflicting results. To heighten our confidence in the answers 

provided below, we mainly report findings that have been repeated in several studies. Despite 

incomplete knowledge, the research provides us with some important lessons and can help us 

be more effective promoters of young peoples’ physical activity. 

Why are some children and youth so much more physically active than others? 
Let’s start with two basic facts. First, children become less physically active as they 

age. This is shown by many studies. The decline in activity occurs in all ages but appears to be 

steepest between the ages of about 13 and 18. It is commonly stated that the decrease is 

steeper in girls, but studies actually show conflicting results. The main point is girls and boys 

decrease their physical activity with age. By high school age, the majority of youth are not 
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meeting desirable levels of physical activity recommendations. Animal studies tell us that part 

of the decline is due to biology, but more effective and more broadly inclusive programs could 
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prevent some of the decline. 

The second basic fact is that, as a group, boys are more active than girls throughout 

childhood and adolescence. This is shown in more than 90% of the studies. Most of this 

difference is due to social influences, because the male-female difference is less in countries 

with more equality between the sexes. 

The rest of the answer gets complicated, because there are numerous biological, 

psychological, behavioral, social, cultural, and physical environmental factors that are 

associated with physical activity in youth. (We specify many of these factors in the sections 

below). The reason why Because there is no one simple answer to the question, the most 

important influence on physical activity is likely to be different for different groups and 

individuals. Thus, the problem of inactivity may require many solutions, and programs that are 

effective for some children may not work for others. 

Are some children and youth just naturally inactive? 
A couple of studies indicate that genes influence physical activity levels. That is not 

surprising, given that genetics influence just about everything. This does not mean, however,  

that some kids are doomed to be inactive throughout life, because the genetic effect is modest.  

Supportive parents, the child’s motivation, and good programs can overcome a genetic 

tendency to be inactive. To date, scientists have not identified a specific “activity gene” and, if 

they ever do, it still will not negate the need to if there is one, so it is not wise to wait for a 

gene transplant or medication to make you or your child more motivated to be active. 

Are overweight children and youth less active than those of normal weight? 
A number of studies have been done to compare activity levels of overweight and 

normal weight youth. It would seem logical to assume that overweight young people are less 

active than normal weight peers but there are many conflicting findings in the literature. A 

study by Trost and colleagues (2001) found that compared to their non-obese counterparts, 

obese children exhibited significantly lower daily accumulations of total counts, moderate and 

vigorous physical activity, as well as significantly fewer 5, 10 and 20 minute bouts of 

moderate-to-vigorous physical activity. Obese children reported significantly lower levels of 

physical activity self-efficacy, were involved in significantly fewer community organizations 

promoting physical activity and were significantly less likely to report their father or male 

guardian as physically active. While this study suggests that obese youth are less active other 

studies have shown little or no association. One reason for the discrepancy is that overweight  

is due to a combination of physical inactivity, excessive energy intake, and genetics. A child 

may be physically active but inherit a strong biological predisposition to overweight/obesity 

from his/her parents. Another reason is that physical activity is difficult to measure and highly 

variable from day to day. If assessments of activity are only done for a short time it may not 

accurately characterize a child’s true activity pattern. 

Regardless of the results, it is important to interpret this type of research correctly. If 

studies show that overweight youth are less active it does not automatically follow that this is 

what caused them to become overweight. It is possible (perhaps probable) that low levels of  

physical activity are also a consequence of being overweight. Overweight youth may find it  
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harder or less pleasurable to be active and may find it harder to find opportunities to be active.  

The important point is to help all youth be active every day. 

How do characteristics such as race and ethnicity affect physical activity? 
This is another area in which the studies are conflicting, and we seem to get different 
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answers for children and adolescents. In studies of children, only 36% show nonHispanic 

Caucasian children are more active than other ethnic groups. In contrast, 77% of adolescent 

studies show nonHispanic Caucasian teens are more active. 

Racial and ethnic comparisons need to be interpreted carefully. This is because in the 

U.S. nonHispanic Caucasians are more socially and economically advantaged than most other 

groups. Studies of other health characteristics show that nonHispanic Cacuasians and 

minorities of similar education and income levels have the same health outcomes. Thus, it is 

believed that income and education are more important than ethnic group in influencing health 

behaviors. However, we have too few studies of adolescent physical activity to conclude 

whether the apparent ethnic differences are actually due to socioeconomic status. 

It is clear that low income youth of all races and ethnic groups have limited access to 

physical activity programs. They cannot pay for dance classes or afford soccer uniforms. Low 

income neighborhoods may have higher crime rates, so it is not safe for them to be active in 

their neighborhoods. For these reasons, a greater commitment is needed to provide affordable,  

easily accessible, and safe physical activity programs for low income youth. 

Do physically active parents have physically active children? 
This is a very frequently studied correlate of physical activity. It is reasonable to 

expect that good role modeling by parents can inspire their children to be active. But it does 

not seem to be that simple, because only 30-40% of the studies show a correlation between 

parent and child physical activity. An exercising parent may motivate or inspire a child to 

want to be active, but the child must have easy access to space, facilities, programs, or 

playmates so they can act on their motivation. It is clearly important for parents to set a good 

example but it is more important for a parent to make special efforts to be active with their  

child or to help them be active. Parents that are active tend to value and support their 

children’s efforts to be active but it is also possible for less active parents to be able to help 

their child be active. 

How do parents influence physical activity in children and youth? 
Parents who help their children overcome practical barriers are most effective at 

getting their children and teens active. Parents’ instrumental and motivational support also is 

important through its influence on increasing youth’s beliefs that they can be active. Parent  

beliefs and encouragement are not enough. Parents need to make sure that children have time 

in their schedule each day for physical activity, and children need to be in a place where they 

can be active. The only available time for physical activity for many youth is after school, and 

studies show that if young people are not active during this time, they simply are not active. 

They need assistance from parents in using this time for physical activity. Children also need 

to be in a suitable place. In most cases in the U.S., this requires parents to be frequent 

“chauffeurs”, but this is a role few parents enjoy. The place can be a nearby park, a dance 
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studio, recreation center, sports field, or other facility. The activity can be unstructured play, 

an organized sport, or a martial arts class. The key is to get them there regularly. 

How do siblings influence physical activity in children and youth? 
The independent influence of siblings has not been studied to a great extent. The 

reason for this is that siblings are usually considered to be part of the overall family unit.  

Studies on family have not typically isolated out the different effects within a family. Because 

siblings often do activities together, they may have a major impact on long-term interests and 

behaviors. The effect may be especially critical for adolescents when involvement of older 
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siblings in youth sports may shape the interests of younger siblings. At least four studies of 

adolescents reported a significant correlation of activity levels between siblings. 

How do peers influence physical activity in children and youth? 
In early childhood, parents and siblings serve as the most important behavioral role 

models. While parents continue to influence adolescents’ health behaviors, the role of peer  

influence is believed to increase with age. Peers exert their influence on adolescent behavior  

through imitation and social reinforcement. From developmental psychology, we know that 

peer acceptance is a central concern during adolescence. Simple observation reveals that teens 

do most of their physical activity in groups. Thus, it is likely that spending time with peers is 

one of their main motivations to be active, but there is little study of this specific question. 

Studies show that active people of all ages usually receive a great deal of social support, in the 

form of encouragement, participation, or modeling. If a teen’s close friends are physically  

active, the teen is likely to follow the crowd. Inactive teens may need extra encouragement to 

join a social activity so they make some additional active friends. 

Are sports skill important correlates of physical activity? 
Physical educators have believed for a long time that improving young people’s sports 

skills encourages them to seek out physical activities. Although the connection between actual  

sports skills and physical activity has rarely been studied, it does seem that perceived athletic 

competence is related to physical activity. Over half the studies in children and two-thirds of 

the studies in adolescents indicate that those who are more active perceive they are highly 

competent in physical skills and sports. 

Do TV, computer games, and the Internet interfere with physical activity? 
The endless options for electronic entertainment and recreation have profoundly 

changed the nature of childhood. If a child or teen spends 3 or 4 hours per day watching TV, 

then spends time playing videogames, surfing the Internet, talking on the phone, and doing 

homework, then it is not clear when they have time to be physically active. Many health 

professionals and parents believe that electronic entertainment has taken time away from 

physical activity, but it is difficult to find studies that support this belief. The majority of 

studies show time spent watching TV and being physically active are unrelated. A reason for  

this is that youth have a lot of discretionary time and it is possible to be active and have a lot  

of TV / computer time. Boys tend to watch more TV and are more active than girls. Young 

children also tend to watch more TV than adolescents but they are also more active. 
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While the relationships between TV/computer and activity patterns are not clear it is 

well established that reducing sedentary time can help to promote physical activity. A reason 

for this is that if kids watch TV they will generally find more active ways to spend their time. 

Studies of Epstein and colleagues (1998) show that children who are rewarded for reducing 

sedentary behavior do increase their physical activity. An encouraging study by Robinson and 

colleagues (1999) demonstrated that parents who worked with children to reduce TV viewing 

helped prevent their children from becoming overweight. 

TV viewing is strongly linked with obesity in young people, so reductions in TV 

viewing are important whether they lead to physical activity increases or not. Besides being a 

sedentary behavior, TV viewing is often accompanied by snacking on foods that are low in 

nutritional quality. The American Academy of Pediatrics recommends that young people 

watch no more than 2 hours of TV per day. Limits need to be placed on other non-productive 

sedentary behaviors as well. 
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Are the factors that relate to physical activity different between boys and girls? 
Surprisingly, most studies do not report their results separately for girls and boys. 

Thus, we do not have a final answer to this important question. One national study of U.S. 

youth found that boys and girls in grades 4 through 12 had very similar influences on their  

physical activity. In that study, use of the after-school hours for physical activity, enjoyment 

of physical education, and family support were important correlates for all sex and age groups. 

Although the factors correlated with physical activity may be similar for girls and 

boys, there are likely to be differences in how those factors operate. For example, perceived 

barriers may be more important for both sexes, but the specific barriers may be different for 

boys and girls. A few studies show that boys tend to have higher levels than girls of the most 

important factors, like self-efficacy, perceived athletic confidence, expected benefits, social 

support, and enjoyment, and lower levels of perceived barriers. These findings may explain 

some of the sex differences in physical activity. Programs are needed that work with girls to 

improve these factors. 

We also know there are some sex differences, such as in the types of preferred 

activities. Girls tend to prefer dance-oriented activities, gymnastics, and individual or dual 

activities like rope jumping. In contrast boys prefer more competitive and team sports. These 

preferences are subject to change, and there are many exceptions. 

What psychological factors increase the likelihood of physical activity? 
Among children aged 4-12, just a few psychological factors have been consistently 

related to physical activity. Those who prefer physical activity over sedentary behaviors are 

more likely to be active. This suggests it is important for parents to help children get involved 

in activities they enjoy rather than pushing children into activities preferred by the parents. 

Children who perceive more barriers to physical activity are less likely to be active. The 

specific barriers that are most important will vary from child to child, so it might be helpful 

for parents and teachers to ask individual children about their barriers and help them find ways 

to overcome the barriers. The other psychological variable is intention to be active. Theories 

state that the best way to increase intention to be active is to help youth understand the 

personal benefits they will obtain and for parents and peers to state their desire for the child to 

be active. 
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What psychological factors decrease the likelihood of physical activity? 
It has been found that depressed teens are unlikely to be physically active. Symptoms 

of depression such as sadness, negative thoughts about themselves, and apathy are common in 

the teen years. Ironically, it is known that physical activity is effective in reducing these 

symptoms in teens, so a dual response of talking to the teen about their feelings and giving 

extra assistance for physical activity may be helpful. The most surprising finding is that 

adolescents who have high achievement orientation are generally physically active. 

Achievement orientation refers to the adolescent’s motivation to excel in schoolwork,  

extracurricular activities, or athletics. This finding tends to disprove the idea that being active 

interferes with schoolwork. Perhaps physically active youth develop self-confidence and 

obtain “energy” that helps them succeed in other areas of life. 

What factors are related to how active youth tend to be after school? 
Recent studies make it clear that the after-school hours are critical for physical 

activity. This is the only time in most young peoples’ days when they can participate in 

physical activity or sports. Those who are sedentary after school tend to be inactive, and those 
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who are enrolled in community sports programs tend to be active. 

Many situations could lead to a child being inactive after school. The school might not 

offer extracurricular activities for all students, or the bus schedule may prohibit the child from 

participating. It is common for both parents to work, and if the neighborhood is considered 

unsafe, the child may be required to stay inside at home until a parent arrives home. Even if 

the parent is home, the neighborhood may be considered too dangerous for the child to play 

unsupervised. Or the household rule may be that homework is done right after school. There 

may be no recreation programs available to youth that are both convenient and affordable. 

Parents and teachers are encouraged to find alternatives to the situations described 

above. It is appropriate for the schools to take some responsibility for sponsoring physical  

activity programs on the school grounds after school. Physical activity could be added to 

existing tutoring programs, and community groups could play a role in leading activities. 

Parents may need to arrange for transportation so the child can participate in community 

activity programs. In some cases, parents in neighborhoods could take turns supervising 

physical activity in neighborhoods or transporting children to programs. Parents should 

consider allowing children to do their hour of daily physical activity directly after school,  

while it is still daylight. There will still be time for homework, especially if TV time is 

limited. Community sports, dance classes, and Parks and Recreation programs may need to 

expand their efforts to involve more young people in regular physical activity and help parents 

overcome barriers to their child’s participation. The role of community programs may be 

especially important in low-income neighborhoods. 

What factors in a child's physical environment relate to their physical activity? 
Children and adolescents need places where they can participate in physical activities, 

engage in sports, or simply play. The studies generally confirm this common sense notion but 

do not give us much guidance on the specific types of environments that are optimal. The data  

are most clear for preschool children. Several excellent studies show that the most powerful 

correlate of their physical activity is being outdoors. If preschool children are outdoors, they 

are very likely to be active. If they are indoors, the adults usually prevent them from being 
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active. Children in this young age group naturally enjoy being active (remember, they call it  

“play”), so the most effective activity program may be simply getting them outdoors. 

Although the goal may be simple, parents may find it difficult to find a suitable and 

convenient place and time for their children to be outdoors and active. 

For school age children and adolescents, access to both facilities and programs seems 

to be necessary for them to be active. Studies show adolescents need “opportunities” to be  

active, and this can be translated as access to facilities and programs. Appropriate facilities 

could include playgrounds, basketball hoops, swimming pools, ball fields, aerobics or dance 

classes, skateboard parks, YMCAs/YWCAs and recreation centers. Supervised programs are 

often needed because parents do not feel comfortable allowing their children to be outdoors 

unsupervised. Studies show that children obtain the vast majority of their physical activity 

outside of school, with much of it in supervised programs, so more supervised programs 

would help most children. For young people to have access to facilities and programs, they 

need to be conveniently located, and they need to be affordable. 

As parents and teachers we need to think more carefully about how our neighborhood, 

school, and community environments make it easy or difficult for youth to be active. Are the 

streets and sidewalks safe for children to walk or bike to school? Are parks close by, and are 
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they set up so youth of all ages can do activities they enjoy? Are schools open for after-school 

activities? Does the Park and Recreation Department offer free programs for low income 

youth? Do apartment complexes have appropriate play areas for children and teens? If the 

environment does not allow youth to do the activities they enjoy, it may not matter how strong 

their motivation is or how much support they receive from family and peers. As more studies 

on environmental correlates are conducted, they should guide us to create environments that 

make it easy for young people to be active. 

How does youth physical activity relate to other health behaviors, such as diet, 

tobacco, alcohol, and other drug use? 
Clustering among health behaviors has been shown to occur among adults and youth. 

In general, higher levels of physical activity tend to associate with some other positive health 

behaviors such as health dietary patterns and lower risk taking behaviors. More studies are 

needed. 

How can information on the correlates of physical activity be used 
to promote activity in children and youth? 
The summaries presented here reflect the results of over 100 studies of correlates of 

youth physical activity. The results of these studies can help guide our efforts to make sure 

that every young person is physically active every day. Specifically, by understanding factors 

that are related to physical activity it may be possible to develop more effective physical 

activity programs for youth. As previously described, the term correlates does not imply that  

there is a causal association between the variables. Two variables may be related to each other  

through some other intermediate variable or they could be related be related but not through a 

causal mechanism. Researchers have recently begun to test a variety of psychosocial 

correlates using more complex longitudinal designs to determine if some correlates can be 

considered to be directly related to physical activity. The term “mediator” is often used in this 
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literature to designate that the variable mediates (or transmits) the effect on physical activity 

behavior. 

The information can also help promote activity on an individual or community level. 

Because enjoyment and perceptions of competence are frequently correlated with long term 

interest it is important to ensure that youth have positive experiences and have opportunities to 

build competence in physical settings. The strong links between activity patterns and 

environmental factors also warrant attention. For children, one of the most powerful correlate 

of physical activity is being outdoors, so this should be the major focus of making sure young 

children are active. For school age children, access to convenient and affordable facilities and 

programs seems to be necessary for them to be physically active. It may take political action 

to increase access to facilities and programs for all youth. Parents and teachers need to identify 

ways to make neighborhoods, schools, and communities more inviting for youth activity.  

Then, political activity will be needed to turn these recommendations for community change 

into reality. Additional guidelines are presented below. 

Guidelines for professionals to design more effective programs for youth: 
� Because physical activity declines with age, programs are needed for young people at 

all ages to help prevent the decline. 

� Because girls are less active than boys, a higher priority should be placed on programs 

for girls. However, many boys do not meet physical activity guidelines and 
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recommendations, so programs for boys are needed too. 

� Because physical inactivity is strongly related to the onset of overweight and obesity, 

programs should promote physical activity early in life so the prevalence of these 

conditions can be reduced. 

� Because poor youth have limited access to physical activity programs or recreational 

facilities, special efforts are needed to provide low cost or free programs for 

disadvantaged youth. Lack of access and availability may account for the observed 

differences between poor or minority youth and more affluent populations. 

Guidelines to help parents encourage their own children to be regularly active: 
� Parents need to take concrete steps to make sure their children can get to the activities,  

sports, or programs they enjoy on a daily basis. Often this requires the parent to be a 

frequent “chauffeur”. 

� Parents could help the child develop competence by encouraging the child to find an 

enjoyable sport or activity and get involved in a program that will both develop skills 

and provide enjoyable activity on a regular basis. Perceived athletic competence is 

positively correlated with physical activity and is strongly influenced by feedback 

from parents and peers. 

� Parents are encouraged to take steps to reduce time devoted to sedentary recreation. By 

reducing TV watching and other sedentary behaviors there is a greater chance that 

your child will find ways to be active. Evidence suggests that efforts that involve the 

whole family with the child in the process have more long term success. 
FITNESSGRAM / ACTIVITYGRAM Reference Guide Correlates of Youth Physical Activity - Page 12-10 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas TX 

References * 
• Epstein, L.H., Myers, M.D., Raynor, H.A., & Saelens, B.E. (1998). Treatment of 

pediatric obesity. 

Pediatrics, 101(3 Pt 2), 554-570.. 

• Robinson, T.N. (1999). Reducing children’s television viewing to prevent obesity: A 

randomized controlled trial. Journal of the American Medical Association, 282, 1561- 

1567. 

• Sallis, J.F., Prochaska, J.J., Taylor, W.C., Hill, J.O., & Geraci, J.C. (1999). Correlates 

of physical activity in a national sample of girls and boys in grades four through 

twelve. Health Psychology, 18, 410-415. 

• Sallis, J.F., Prochaska, J.J., & Taylor, W.C. (2000). A review of correlates of physical 

activity of children and adolescents. Medicine and Science in Sports and Exercise, 32, 

963-975. 

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

determinants of physical activity in obese and non-obese children. International 

Journal of Obesity, 25, 822-829. 
* Note: these references are provided to provide readers with examples of some of the literature in this area. A 

complete listing of the literature is beyond the scope of this review. For more detailed discussion of this topic, 

readers should consult the review paper by Sallis et al. (2000) as well as some of the more recent papers 

conducted in this area. 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas, Texas 

FITNESSGRAM® / ACTIVITYGRAM® Reference Guide 

Chapter 13 



216 

 

Interpreting FITNESSGRAM and ACTIVITYGRAM Reports 

Marilu D. Meredith & Gregory J. Welk 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with use and interpretation of FITNESSGRAM assessments. This 

chapter focuses on how to interpret information that is provided on the FITNESSGRAM and 

ACTIVITYGRAM reports. The following questions are specifically addressed: 

How are standards established for the FITNESSGRAM assessments? ................. 13-2 

Rationale for Aerobic Fitness Standards: ................................................................ 13-3 

Rationale for Body Composition Standards: ........................................................... 13-3 

Rationale for Musculoskeletal Fitness Standards:................................................... 13-3 

How are standards established for the ACTIVITYGRAM assessment? ............... 13-3 

How do I interpret the FITNESSGRAM reports? ................................................... 13-4 

Feedback from the aerobic capacity assessments .................................................... 13-4 

Feedback from the body composition assessments ................................................. 13-5 

Feedback from the strength, endurance, and flexibility assessments ...................... 13-6 

How are the physical activity questions used in the FITNESSGRAM reports?.... 13-6 

How do I interpret the ACTIVITYGRAM report? 2............................................... 13-7 

Feedback on minutes of activity .............................................................................. 13-8 

Feedback on the time profile ................................................................................... 13-8 

Feedback on the types of activities performed ........................................................ 13-8 

References.............................................................................. ..................................... 13-10 
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How are standards established for the FITNESSGRAM assessments?1 

FITNESSGRAM uses criterion-referenced standards to evaluate fitness performance. 

These standards have been established to represent a level of fitness that offers some degree 

of protection against diseases that result from sedentary living. Performance is classified in 

two general areas: “Healthy Fitness Zone” (HFZ) and “Needs Improvement”. 

As stated above, a score in the HFZ represents the level of fitness thought to provide 

some protection from the potential health risks imposed by a lack of fitness in this measure. 

These standards reflect reasonable levels of fitness that can be attained by most children that 

participate regularly in various types of physical activity. Because of this, we recommend 

that all students should strive to achieve a score that places them inside the HFZ. It is not 

uncommon for children to achieve the HFZ for some dimensions of fitness but not for others.  

Most children usually have areas that they excel in more than others. 

The category below the HFZ is referred to as “Needs Improvement” to indicate 

dimensions of fitness that may require special attention. While the effect of low fitness may 

not influence health until later in adulthood it is important to identify potential risks early on 

so that adjustments can be made to improve those levels. Therefore, the Needs Improvement 

message should be used prescriptively to help children set goals or targets to improve their  

fitness. The wording used for this category does not imply “bad fitness” or “poor fitness” but  

rather areas in which the child should seek improvement. 

It should be noted that it is also possible for some students to score above the HFZ. 

FITNESSGRAM acknowledges performances above the HFZ but does not recommend this 

level of performance as an appropriate goal level for all students. However, students who 

desire to achieve a high level of athletic performance may need to consider setting goals 
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beyond the HFZ. From a similar perspective, standards are not presented for students in 

grades K-3. This is partly because of the challenges associated with determining standards 

but also a philosophical decision by the Scientific Advisory Board. Performance levels are 

not the most important objective for young children in this age range. Instead, the emphasis 

for young children should be on enjoying activity and on learning to perform the test items 

successfully. 

Research findings were used as the basis for establishing the FITNESSGRAM health 

fitness standards. For a detailed review of the rationale and development of criterion 

referenced standards see the chapter on Fitness Standards. 

The following sections provide a brief description for how the standards were 

established for aerobic fitness, body composition and muscular fitness. 
1 Material adapted from the FITNESSGRAM Test Administration Manual. 
Needs Improvement Healthy Fitness Zone 
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Rationale for Aerobic Fitness Standards 
With regard to aerobic fitness level, Blair et al. (1989) reported that a significant 

decrease in risk of all-cause mortality results from getting out of the lower 20 percent of the 

population. They also reported that risk level continues to decrease as fitness levels increase, 

but not as dramatically as simply getting out of the bottom 20 percent. Aerobic capacity 

standards for the HFZ have been established so that the lower end of the Healthy Fitness 

Zone corresponds closely to a fitness level equal to getting out of the lower 20 percent of the 

population. The upper end of the Healthy Fitness Zone corresponds to a fitness level that  

would include up to 60 percent of the population. See the section on Aerobic Capacity 

Assessments for more details on these assessments. Detail on the establishment of standards 

is also provided in the section on Fitness Standards. 

Rationale for Body Composition Standards 
Percentage fat is calculated from equations reported by Slaughter et al. (1988). 

Williams et al. (1992) reported that children with body fat levels above 25% for boys and 30- 

35% for girls are more likely to exhibit elevated cholesterol levels and hypertension. The 

beginning of the HFZ corresponds to these levels of body fat. See the section on Body 

Composition Assessment for more details on these assessments. Detail on the establishment 

of standards is also provided in the section on Fitness Standards. 

Rationale for Musculoskeletal Fitness Standards 
Little or no data exists to indicate levels of musculoskeletal fitness associated with 

good health. Therefore, it is difficult to determine objectively how much musculoskeletal  

fitness is necessary for children. Standards for these assessments were therefore based on a  

variety of criteria including expert opinion, previous data and results from various research 

studies. Consideration was given to ensure that these standards would be consistent with the 

standards used for the aerobic capacity and body composition assessments. See the chapter  

on Musculoskeletal Fitness Assessments - specifically the topic of criterion referenced 

standards for strength, endurance and flexibility. A general discussion of criterion referenced 

standards is also available in the section on Fitness Standards. 

How are standards established for the ACTIVITYGRAM 
assessment? 
The goal in the ACTIVITYGRAM assessment is for children to accumulate 60 minutes 

of physical activity a day. These goals are consistent with the most commonly used 



218 

 

guidelines for physical activity in children which recommend between 30 and 60 minutes of 

moderate intensity activity on most days of the week (Council for Physical Education for  

Children, 1998; Health Education Authority, 1998). Guidelines for adolescents are similar  

with respect to moderate intensity activity but also advocate participation in some moderate - 

vigorous activity on at least 3 days a week (Sallis, Patrick, & Long, 1994). See the chapter on 

Physical Activity Guidelines for a more detailed description of appropriate physical activity 

for children. 
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How do I interpret the FITNESSGRAM reports? 
The FITNESSGRAM reports provide detailed information about a child’s 

performance of the various health related assessments. The feedback is individualized in that  

the messages that are provided depend on the overall fitness profile for the given child. 

Feedback can also vary depending on whether the physical activity questions are assessed 

[see section below]. Some background information is provided to assist in interpreting 

aerobic capacity assessments, body composition assessments, and musculoskeletal 

assessments. 

Click here to see a sample FITNESSGRAM report. 

Feedback from the aerobic capacity assessments 
Aerobic capacity indicates the ability of the respiratory, cardiovascular, and muscular 

systems to take up, transport, and utilize oxygen during exercise and activity. A laboratory 

measure of VO2max is generally the best measure of aerobic capacity. In addition to 

providing the actual score on the One Mile Run/Walk, the PACER or the Walk Test, 

FITNESSGRAM calculates an estimated VO2max that may be used to compare performance 

from one test date to another on the two different test items. See section on Aerobic Capacity 

Assessments for details on the derivation of the aerobic capacity assessments and the 

processes used to establish and match the standards. 

A low score on the field test estimates of aerobic capacity may be influenced by many 

factors. These include: 

• actual aerobic capacity level, 

• body composition, 

• running/walking efficiency and economy, 

• motivation level during the actual testing experience, 

• extreme environmental conditions, 

• ability to pace on the one mile run/walk, and 

• innate ability. 

Improvement in any of these factors may improve the test score. Aerobic capacity can 

be improved substantially in an unconditioned person who participates regularly in sustained 

activities involving large muscle groups. The amount of improvement is related to the 

beginning level of fitness and to the intensity, duration, and frequency of the training. The 

majority of the improvement will occur during the first six months. Thereafter, improvement 

will be much slower. Boys and girls who are overfat may expect an improvement in the 

aerobic capacity measure with a reduction in body fat. 

For boys, aerobic capacity relative to body weight stays relatively constant during the 

growing years. For girls, aerobic capacity tends to remain constant between ages 5 and 10 

years but decreases after age 10 years due to increasing sex-specific, essential fat. 

One Mile Run and PACER test scores tend to improve progressively with age in boys 
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even though VO2max expressed relative to body weight tends to remain constant, because 

running economy improves. In girls up to ages 10-12 years, these field test scores also tend 
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to improve due to improved running economy, but between ages 12 and 18, scores tend to 

remain relatively constant because improved running economy is offset by declining 

VO2max expressed relative to body weight. The differences in age-related changes in the 

relation of the One Mile Run or PACER test scores to running economy are taken into 

account when the scores are converted to estimated VO2max by equations in the 

FITNESSGRAM program software. 

Feedback from the body composition assessments 
Body composition standards have been established for both percent body fat and 

body mass index. The standards represent the boundaries of the HFZ. Scores that fall outside 

this zone, either below or above, should receive attention as these students have greater 

potential to develop health problems related to their level of fatness or leanness. 

The HFZ begins at 25% fat for the boys (20 - 27.8 BMI depending on age) and 32% fat for 

girls (21 - 27.3 BMI depending on age). There is an optimal range within the HFZ. Ideally 

students should strive to be within this optimal range that is 10-20% fat for boys and 15-25% 

fat for girls. A Body Mass Index in the "Needs Improvement" range indicates that the 

student's weight is too heavy for the height. See section on Body Composition Assessments 

for details on the derivation of the body fat estimations and the processes used to establish 

and match the standards. 

When interpreting body composition scores it is important to remember the 

following: 

• skinfold measurements offer an estimate of body fatness, 

• a 3-5% body fat measurement error is associated with the skinfold method, 

• body mass index provides an estimate of the appropriateness of the weight for the 

height, and 

• body mass index may falsely identify a very muscular, lean person as being over fat  

(too heavy for height) or identify a light weight person with little muscular 

development but a large percent fat as being acceptable when they are actually 

overfat. 

In general, students who have percent fat values indicating excessive body fat (i.e.,  

not in the HFZ) should be encouraged to work toward this area by slowly changing their  

body weight through increased physical activity and decreased consumption of high fat, high 

calorie, low nutritional value foods. Changing dietary habits and exercise habits can be most 

difficult. Students with severe obesity or eating disorders may need professional assistance in 

their attempts to modify these aspects of their lifestyle. It is important to note that health 

risks from obesity are greatly reduced if the child is physically active [See section on Health 

benefits]. 

It is important to remember in interpreting body composition results that most 

students who are overfat may also have performances in other test areas that are outside the 

HFZ. An improvement in body composition will generally result in improved performance in 

aerobic capacity and also muscle strength and endurance, especially in the upper body, due to 

a reduction in excess weight. 

For children above the age of twelve years, the FITNESSGRAM also identifies 

students who are very lean. This value is below 8% fat for boys (less than 13.1-17.0 BMI 
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depending on age) and below 13% fat for girls (less than14.1-15.0 BMI depending upon 

age). Feedback is provided to indicate that being this lean may not be best for health. Parents 

and teachers should notice students who are categorized as being very lean and consider 

factors that may be responsible for their low level of body fat. Many students may naturally 

be very lean while others may have inappropriate nutritional patterns. It is possible that 

students in this range may be at risk for developing an eating disorder. A factor to consider is 

whether the student's level of fat has suddenly changed from within the optimal range to a  

level identified as very lean. Severe changes may signal a potential problem. Creating 

awareness of a child's current status is the primary purpose in identifying lean students. 

Changes in status should be monitored. 

FITNESSGRAM results can be very helpful in allowing students to follow changes in 

their levels of body fat over time. Obesity is a health problem both for children and adults.  

Childhood is the most appropriate time to address problems or potential problems since the 

likelihood of being obese as an adult increases if one is obese as a child. Through proper 

referral to medical or weight loss specialists, children can be taught to make the necessary 

behavior changes to manage or control their level of body fatness. Long term effects on 

reducing body fatness in children have been shown by educating children and their parents 

about body composition, physical activity and diet (Epstein, 1990). 

Feedback from the strength, endurance, and flexibility assessments 
Students who score poorly on one or more areas of muscle strength, endurance, and 

flexibility should be encouraged to participate in calisthenics and other strengthening and 

stretching activities that will develop those areas. However, it is essential to remember that 

physical fitness training is very specific and the areas of the body being tested represent only 

a fraction of the total body. 

To focus on activities that develop the extensors of the arms without equal attention 

to the flexors of the arms will not accomplish the important objective that is to develop an 

overall healthy musculoskeletal system. Remember, you must have strength and flexibility in 

the muscles on both sides of every joint. A useful activity for all students is to identify 

exercises to strengthen and stretch the muscles at every major joint of the trunk, upper body, 

and lower body. 

Poor performance on the measures of abdominal strength and trunk extensor strength 

and flexibility may merit special attention. Lack of strength and flexibility in these areas 

may contribute to the prevention of low back pain that affects millions of people, young and 

old. See the section on Musculoskeletal Fitness Assessments for more details on the 

reliability and validity of these assessments and the rationale for inclusion in the 

FITNESSGRAM battery. 

How are the physical activity questions used in the FITNESSGRAM 
reports? 
Research has suggested that physical activity and physical fitness may exert 

independent effects on health. Because there are many factors influencing physical fitness 

[See chapter on Factors Influencing Physical Fitness], it is important to focus attention on the 

more modifiable component of physical activity. To acknowledge the importance of physical  

activity in a child’s overall health profile, the individualized feedback on the FITNESSGRAM 
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reports has been designed to integrate information about both physical activity and physical 

fitness. Three supplemental activity questions are included on the student version of the 

FITNESSGRAM software to assess a child’s level of involvement in aerobic, 

strength/endurance and flexibility activity. See the content on physical activity questions 

within the section on Physical Activity Assessments for descriptions and listings of these 

questions. 

If these questions are answered, the individualized feedback provided on the 

FITNESSGRAM report factors in the child’s specific responses to the physical activity 

questions. For example, if a child scores high on fitness but does not appear to be active 

he/she receives encouraging information about the need to stay active to maintain their  

fitness. Alternately, if a child scores low on fitness but appears to be active, he/she receives 

messages encouraging them to keep up their efforts to be physically active. This information 

is intended to reinforce to children the importance of being physically active regardless of  

fitness level. A conceptual matrix that illustrates the basic decision-making algorithms is 

illustrated below: The actual feedback will be specific for each dimension of fitness (aerobic,  

musculoskeletal and body composition) and will be more detailed. The chart is intended to 

illustrate the general concept used for integrating this information into the feedback 

algorithms. 

Conceptual framework used to integrate information in the FITNESSGRAM Report 
Is Child Physically Active? 
Fitness Results Yes No 
Scores are in the 
Healthy Fitness Zone? 
Congratulations, you are in the 
Healthy Fitness Zone. You are 
doing regular physical activity 
and this is keeping you fit. 
Congratulations, you are in the 
Healthy Fitness Zone. To keep 
fit it is important that you do 
regular physical activity. 
Scores are NOT in the 
Healthy Fitness Zone? 
Even though your scores on not 
in the Healthy Fitness Zone, you 
are doing enough physical 
activity. Keep up the good work. 
Your scores were not in the 
healthy fitness zone. Try to 
increase your activity levels to 
improve your fitness and health. 
Note: These supplementary algorithms are activated only if the child completes the physical activity questions. 

If the questions aren’t answered, the feedback is based only on the fitness levels. The actual feedback will be 

specific for each dimension of fitness (aerobic, musculoskeletal and body composition) and is more detailed. 

It should be pointed out that these questions are not required to produce a report. 

Children that do not complete the questions will receive feedback based solely on their 

fitness scores. 

How do I interpret the ACTIVITYGRAM report? 2 

The ACTIVITYGRAM report provides detailed information about a child’s activity 

patterns. The report provides information about the total amount of activity performed, a time 
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profile of when they were most active or least active and a diagram reflecting the types of 

activities they reported participating in as classified by the Activity Pyramid. The feedback 

can help children learn more about their activity habits and learn how they can become more 

physically active. For example, the task of reflecting on their activity habits provides 
2 Material adapted from the FITNESSGRAM Test Administration Manual (1999) 
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children with experience in self-monitoring and self-evaluation, two important behavioral 

skills. 

When interpreting the results of the ACTIVITYGRAM it is important to acknowledge 

the limitations of this assessment. Physical activity assessments are, in general, an inexact  

science and the ACTIVITYGRAM is no exception. In addition to problems with recall, there 

are additional difficulties that complicate this type of assessment. Children have inherently 

sporadic activity patterns that are difficult to capture with a self-report instrument. The 

instruments provide a limited lists of possible activities and relies on categorization of 

activity into discrete time intervals. This may not reflect children’s normal physical activity 

patterns. An additional limitation is that the results of this assessment may not generalize to 

the child’s normal activity pattern. ACTIVITYGRAM reflects only 2-3 days of activity and 

experts agree that it requires about 14 days of monitoring to accurately represent normal 

activity habits. While these limitations may influence the accuracy of the test, they do not 

detract from the education value they contribute in the curriculum. Click here to see a sample 

ACTIVITYGRAM report. Descriptions of the feedback on Minutes of Activity, the Time 

Profile and the Activity Profile are also provided. 

Feedback on minutes of activity 
The Minutes of Activity section on the ACTIVITYGRAM report shows the total 

minutes of activity the child reports on the three days of assessment. The Healthy Activity 

Zone is set at 2-4 bouts of activity or a total of 60 minutes a day for children and 2 bouts of 

activity (total of 30 minutes) for adolescents. The reason for including more for elementary 

students is that they have more discretionary time and are also more likely to get activity 

through physical education than students in a secondary school. No distinction is made 

between Moderate and Vigorous activity in this assessment (levels 3 and 4). This reinforces 

to children that physical activity is for everyone and that activity doesn’t have to be vigorous 

to be beneficial. 

Feedback on the time profile 
The Time Profile indicates the times when students reported being physically active. 

Bouts of moderate and vigorous activity correspond to levels 3 and 4 on the graphical report.  

Because school time is often out of a student’s control, the feedback for this section  

highlights activity patterns after school and on weekends. For a child to be considered 

“active” on this section of the report students must have at least one bout of activity after  

school and two on the weekends. Emphasis in the interpretation of the time profile data was 

placed on helping students identify times when they could be more active. 

Feedback on the types of activities performed 
The Activity Profile reveals the different types of activities that children reported 

participating in. Feedback is based on whether children participate in activities from different 

levels of the Activity pyramid. Ideally, children should have some activity at each level of 

the pyramid. Lifestyle activity is recommended for all students (and adults). If students are 

not performing much activity, it is recommended to first try promoting lifestyle activity. 
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From a health perspective, aerobic activity on the second level can make up for a lack of 

lifestyle activity on the first level but it is still desirable to promote lifestyle activity among 
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all students. No distinctions are needed between the two types of aerobic activity on the 

second level. Some children may prefer aerobic activities whereas others may prefer aerobic 

sports. Participation in either of those categories would ensure that the student is receiving 

reasonable amounts of aerobic activity. At level 3, distinctions are made between 

musculoskeletal activity and flexibility activity and students are encouraged to perform some 

activity from each of these categories. Rest is coded at the top of the pyramid because levels 

of inactivity should be minimized. The feedback regarding this level does not mention 

nondiscretionary 

activities like class, homework, eating or sleeping. Rather, emphasis is placed 

on making children (and parents) aware of the child’s use of discretionary time. For this 

reason, feedback is provided for the amount of time spent playing computer games or 

watching television. The cutpoint of 2 hours was selected as the standard to correspond with 

other national standards. Students reporting more than two hours would be provided with a  

message to recommend reducing the amount of inactive time in the day. 
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Chapter 14 

The Software Application 

Marilu D. Meredith, Kathy Read, & Gregory J. Welk 
The FITNESSGRAM Reference Guide is intended to provide answers to some common 

questions associated with the use and interpretation of FITNESSGRAM assessments. This 

section of the Guide is designed to answer general questions about the use of the software. It is 

not intended to provide specific detailed instructions or to address technical support issues. 

For instructions with using the software please refer to “Appendix E” of the FITNESSGRAM  

Test Administration Manual, the Online Help feature in the software, or contact Technical 

Support at support@hkusa.com. A list of questions and page numbers is provided below. 

How is FITNESSGRAM 8.x different from previous versions? ....................... 14-4 

What is included in the FITNESSGRAM software?.......................................... 14-4 

If I have limited time with my classes and must select either 

FITNESSGRAM or ACTIVITYGRAM, which one should I use? ................... 14-4 

Why should I have students complete the FITNESSGRAM activity 

questions? ............................................................................................................... 14-5 

What is a test event? .............................................................................................. 14-5 

Why should I allow my students to enter data with the student application? . 14-5 

What is the Activity Log Module? ....................................................................... 14-5 

How should I use the Challenges function of the ActivityLog? ........................ 14-6 

Can we get data from the FITNESSGRAM database for use in Research? ... 14-6 

Can FITNESSGRAM software run on a handheld computer? ........................ 14-6 

Can I get a Demo Version of the software? ......................................................... 14-6 

Software Function Questions - General Areas of Function ............................... 14-7 

System Specifications ............................................................................................ 14-7 

What are the system specifications for FITNESSGRAM/ 

ACTIVITYGRAM 8.0?..................................................................................... 14-7 

Will this software run on my Novell Server (Network)?................................... 14-8 

Is this an NDS aware program? ......................................................................... 14-8 

Will this software run on MYSQL?................................................................... 14-8 

Is the program LDAP V3 compliant? ................................................................ 14-8 

MSDE?...............................................................................................................14-8 

Does the program have any specific ports used for communication? ............... 14-8 

Is this an SIF compliant program?..................................................................... 14-9 

What are the SQL server requirements? ............................................................ 14-9 

What are the LAN and WAN bandwidth requirements? ................................... 14-9 

How many records can be in the database? ....................................................... 14-9 
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Installation.............................................................................................................. 14-9 

What do I need to know about installing and setting up the software? ............. 14-9 

Installation of the Standalone Version............................................................... 14-9 

Installation of the Small Network Version ........................................................ 14-9 

Installation of the District SQL Version ............................................................ 14-9 

How do I set up an SQL server? ....................................................................... 14-9 

How do I set up an MSDE server? ................................................................. 14-10 
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Where do I get the license code file that is required for installation? ............ 14-10 

How do we get additional license codes if we purchase licenses for more 

schools?............................................................................................................ 14-10 

Can I use management software to install the program to my lab workstations?14-10 

Can you walk me through this process? .......................................................... 14-10 

Will sort order on my SQL Server affect how FITNESSGRAM / 

ACTIVITYGRAM 8.0 runs?........................................................................... 14-11 

Will binary sort order cause any problems with the program? ....................... 14-11 

Can my district have more than one FITNESSGRAM database on the 

same server?..................................................................................................... 14-11 

Do I need an instance on my MS SQL server just for FITNESSGRAM / 

ACTIVITYGRAM?......................................................................................... 14-11 

System Security .................................................................................................... 14-11 

What are the security levels for the FITNESSGRAM / ACTIVITYGRAM 

software? .......................................................................................................... 14-11 

How many users can be in the program at the same time?.............................. 14-12 

How many users can be adding, importing, updating and printing at the 

same time? ....................................................................................................... 14-12 

I forgot the password for the System Administrator account. How do I 

find out what it is? ........................................................................................... 14-12 

I forgot my password, how do I get into the program?.................................... 14-12 

What happens if I do not log out when I finish my work in the software?...... 14-12 

Entering Data ....................................................................................................... 14-13 

I want to enter text for my ethnincity. How do I do that?................................ 14-13 

What are FITNESSGRAM or ACTIVITYGRAM test events? ...................... 14-13 

Do I have to enter all of the data myself? ....................................................... 14-13 

What is the unassigned teacher and unassigned class?.................................... 14-13 

Importing Information ....................................................................................... 14-13 

Can I import data from other sources such as grading or attendance 

database applications?...................................................................................... 14-13 

Can I import with a tab-delimited file? ........................................................... 14-14 

I have a .csv file and it won't import. How do I make it import? .................... 14-14 

Importing from FITNESSGRAM 8.0 to FITNESSGRAM 6.0 ....................... 14-14 

Exporting Data .................................................................................................... 14-15 

Why is there an export feature in the software? .............................................. 14-15 

Moving Students ................................................................................................. 14-15 

How do I move students from one class to another? ....................................... 14-15 
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Promotion ............................................................................................................ 14-15 

I promoted my students and they all disappeared. How do I get them back? . 14-15 

I am a teacher using the software and want to promote the students in my 

classes. When I attempt to do this, the menu item is not active, what is 

wrong? ............................................................................................................ 14-16 

Reports ................................................................................................................. 14-16 

What reports are available through the FITNESSGRAM / 

ACTIVITYGRAM software? ......................................................................... 14-16 
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How do I print reports for one student or only a few students?....................... 14-16 

What is the statistics report? ......................................................................... ... 14-17 

How do I get the software to print BMI or % Body Fat? ................................ 14-17 

How do I stop the printing of BMI or % Body Fat? ........................................ 14-17 

Why is the school name on my reports Unassigned School? .......................... 14-17 

My district's name on our reports is misspelled, how can I change it? ........... 14-18 

Backup/Restoring Data ....................................................................................... 14-18 

References............................................................................................................. 14-19 
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How is FITNESSGRAM 8.x different from previous versions of 
FITNESSGRAM? 
• The ranges for percent of body fat and BMI are broader on the lean end. 

VO2 Max is calculated for age 13 and above only. Pullups have been 

removed from the program. (If a FG6 user imports their data into FG8 

they will not see the pullup when they open up the Scores grid for that 

test in FG8 but the pullup will show up when the test is printed.) 

• Addition of the Activity Log for students to monitor their pedometer 

steps and minutes of physical activity 

• Improved import and export procedures 

• Addition of a research export for scientists or individuals wanting to 

study the data. 

• Centralized database 

• Two network versions for LAN and WAN environments 

• District-wide statistical reports for FitnessGram, ActivityGram, and 

Activity Log modules 

• FG parent report 

• FG student and parent reports printed in Spanish 

What is included in the FITNESSGRAM software? 
The FITNESSGRAM software is composed of a teacher application, a student 

application and the database files that will contain the student data. In addition to the 

FITNESSGRAM module, FITNESSGRAM 8.x also contains a module called ACTIVITYGRAM 

and a new module called Activity Log. 

The teacher application is an interface used by the teacher for data entry, report 

production or data management. The student application is a very colorful and fun interface 

designed for students to use in entering their own data and producing their own reports. The 

teacher and the student interfaces can be configured to access the same database. Any student 

entered data may be monitored or overwritten by the teacher. 

FITNESSGRAM, ACTIVITYGRAM and Activity Log data may all be entered and 

reported with either the teacher or the student applications. 
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If I have limited time with my classes and must select either 
FITNESSGRAM or ACTIVITYGRAM, which one should I use? 
The emphasis on regular physical activity is one of the most important considerations 

in planning any physical education program. Therefore, it is also important to assess physical  
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activity. Fitness assessment is necessary but perhaps not each year. One suggestion would be 

to do an ACTIVITYGRAM assessment in the fall semester and a FITNESSGRAM assessment in 

the spring semester. Another suggestion would be to do an ACTIVITYGRAM assessment each 

year and do a FITNESSGRAM assessment every two or three years. A more detailed plan and 

rationale for this type of decision is available in the Introduction Chapter. 

Why should I have students complete the FITNESSGRAM activity 
questions? 
By having access to the information about the student’s activity level, the software is 

able to produce a FITNESSGRAM report that is much more individualized. The messages will 

not only factor in the actual fitness performance but also the student’s level of physical  

activity. For example a student might pass the aerobic capacity test but only do aerobic 

activity once each week. The report would tell the student that although the aerobic capacity 

was good the student needs to do aerobic activity almost every day. The most important 

message that students need to hear is the importance of doing physical activity on a regular 

basis. 

What is a test event? 
A test event is a FITNESSGRAM testing or ACTIVITYGRAM assessment given 

within a short enough time span that one common date can be assigned. The test battery 

includes all of the test items that are administered at the particular time period. An example 

would be the test event for the fall semester or for a particular month. 

Why should I allow my students to enter data with the student 
application? 
Allowing students to enter their own data will help students feel more responsible for 

their personal fitness level and their health. It will also save you valuable time that would be 

spent entering data for all of your students. 
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What is the Activity Log Module? 
The Activity Log Module is an exercise tracking tool that allows students to track their  

daily physical activity. Students may enter steps per day and/or minutes of activity per day. 

Keeping an activity log is one step in helping students become more physically active. 

How should I use the Challenges function of the Activity Log? 
The Challenges function of the Activity Log Module you, the district coordinator or  

the teacher, to establish custom activity challenges between groups of students. These 

challenges should be useful in motivating students to be more physically active during out-

ofschool 

hours. The module allows you to establish virtually any challenge with any theme that 

you can create 

Groups of students work together as teams to compete in the challenge. 

Can we get data from the FITNESSGRAM database for use in 
Research? 
Yes, definitely. There is a research export that encrypts all of the student identification 

information so the researcher cannot identify the individual students. Data is exported to a text 

file (flat file). 

Can FITNESSGRAM software run on a handheld computer? 
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There is a PDA component to the FITNESSGRAM Module. This component will 

allow entry of the FITNESSGRAM assessment scores via the PDA. Scores must be loaded to 

a regular PC to print reports and access other functions. 

Can I get a Demo Version of the software? 
All requests for demo versions of Fitnessgram 8.0 must be processed through Human 

Kinetics sales staff. A letter is sent out with each demo request explaining the parameters of 

the demo and providing a user name and password for access. For demo use of FitnessGram 

8.0, a license code file is not used during the installation process. While in demo mode, there 

will be a dummy district name and a dummy school name that cannot be changed. These 

names are printed on all reports. And the word 'Sample' will be printed as a watermark on all 

reports. Note: If you do have a license code file and are seeing the program in demo mode, 

then please contact HK Technical Support. 
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Software Function Questions - General Areas of Function 
System Specifications 
What are the system specifications for FITNESSGRAM/ACTIVITYGRAM 8.0? 
System District 

SQL 

Version 

Small 

Network 

Version 

Stand Alone 
(Non-network) 

Version 

Server 
Intel Pentium III or compatible 1 gigahertz (GHz) or 

higher processor 

X X 
SQL Server 2000/2005 Enterprise Edition or 

Standard Edition, SP3 SQL needs to be running in 

"mixed mode" authentication, with CD-ROM drive 

X 

Memory: 512 megabytes (MB) X X 

Free Disk Space: 1 gigabyte (GB) X X 

VGA or higher resolution monitor X X 

Screen Resolution:800x600 X X 
Windows 2000/2003 Server 

Static IP address for Server X X 

WAN Connectivity X 

LAN Connectivity X 

PC Client Computers 
Intel Pentium II or compatible 233-megahertz 

(MHz) or higher processor 

X X X 

Memory - 32 megabytes (MB) X X 256 MB 

Free Disk Space - 200 megabytes (MB) X X 1 GB 

CD-ROM drive X X X 

VGA or higher-resolution monitor X X X 



229 

 

Screen Resolution: 800x600 X X X 

Windows 2000/XP Professional only X X X 

Adobe Acrobat Reader 6.0 or higher X X X 

WAN Connectivity X 

LAN Connectivity X 

Laser printer X X X 

MAC Client Computers 

G3, G4, G5 processor X X X 

Memory: 128 Megabytes (MB) X X X 
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Free Disk Space: 200 megabytes (MB) X X 1 GB 

CD-ROM drive X X X 

VGA or higher resolution monitor X X X 

Screen Resolution: 832X624 X X X 

Adobe Acrobat Reader 6.0 or higher X X X 

OS 10.2 or higher X X X 

WAN Connectivity X 

LAN Connectivity X 
Will this software run on my Novell Server (Network)? 

There are three versions of Fitnessgram. The Standalone will run on a single PC 

(W2k/XP) or MAC (OSX) work station or laptop; the Small Network version requires a 

MSDE Windows server machine for the FG8 server and the District version requires a SQL 

server for the FG8 server. 

Human Kinetics does not recommend that Fitnessgram 8.0 users attempt to install this 

program in any environments (i.e., Novell, etc.) other than what is listed in our system 

requirements. HK does not offer tech support for FG8 in a Novell environment. Please read 

this document for further information on using FitnessGram 8.0 in a Novell environment. 
Is this an NDS aware program? 

No, that is a Novell acronym. 
Will this software run on MYSQL? 

No, MYSQL is a competitor of MSSQL. See system requirements. 
Is the program LDAP V3 compliant? 

No. The server needs to be entered on the client during client installation. This can be 

an IP number or DNS name. 
Can I also install MSDE? 

You cannot install MSDE 2000 SP3 on a Windows 2000 Terminal Server in 

Application Server Mode. http://support.microsoft.com/?kbid=830629 
Does the program have any specific ports used for communication? 

TCP/IP port 31047. 
FITNESSGRAM Reference Guide The Software Application – Page 14-9 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas TX 

Is this an SIF compliant program? 

No. In the District version the SQL Systems Administrator would have the tools 

for updating SQL database tables throughout the network. 
What are the SQL server requirements? 

MS SQL Server 2000 SP3 or later. 
What are the LAN and WAN bandwidth requirements? 
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Any LAN should be fine assuming 10Mb ethernet. WAN needs 

reasonable roundtrip times, so dialup will probably not work for more than a 

single user. Probably something like "fractional T1 or DSL speed (512kbs)" for 

normal schools, more for larger schools (like high schools). 
How many records can be in the database? 

The school version has a 2GB disk data limit so that will be the 

determining factor for that version. There is no limit to MSSQL, but 20GB would 

be enormous. 

Installation 
What do I need to know about installing and setting up the software? 

Installation instructions for each version of the software can be found in the Readme file on 

the software CD. The school technical coordinator will need to install the Small Network or 

the District SQL versions. 
How do I set up an SQL server? 

Need to allow "mixed mode" authentication (also labeled "SQL Server 

and Windows"). Should setup network protocols to allow TCP/IP 

communications to clients. Follow Microsofts' instructions for setting up a SQL 

server. www.microsoft.com. 
How do I set up an MSDE server? 

The Fitnessgram 8 installer installs the MSDE server. You will need to 

make sure that your anit-virus software is disabled during the install so that the 

MSDE database can be created. Running AV software during routine usage of the 

program is not a problem. 
Where do I get the license code file that is required for installation? 
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Fitnessgram 8 does not use unlock codes. License code files are issued 

after the purchase and are based on the version of the program and the number of 

licenses/buildings purchased. To obtain a license code file, the school or district 

tech contact will receive instructions to go to a web page, enter the invoice 

number, and select district and school names. The license code file is sent back to 

the contact via an email address. If you do not receive the license code file within 

a reasonable amount of time, check your Spam filter for the file. It could be 

blocked. The file extension of the file is .lic and the domain name it will be 

coming from is fitnessgram.net. If the file is not in your Spam folder, then please 

contact HK Technical Support. 
How do we get additional license codes if we purchase licenses for more 
schools? 

When purchasing more licenses for schools in a district HK will provide the 

appropriate information for adding the schools after the purchase. 
Can I use management software to install the program to my lab workstations? 

Here are just a few of the more popular ones: NetOP School from 

Crosstech; Vision from Altiris; SynchronEyes from Smart Technologies; 

NetSupport School by NetSupport; Virtual Network Computing; Apple Network 

Assistant and Macintosh Manager for MACS. 

This is a pretty normal InstallShield installer, so it should be fine. FG8 

was not tested using many different management software programs to install. 

Pilot testing schools used management software successfully during their 
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installations. For technical support in using third party programs you will need to 

contact your management software vendor, not Human Kinetics. 
Can you walk me through this process? 

This is a pretty normal InstallShield installer, so it should be fine. FG8 

was not tested using many different management software programs to install. 

Pilot testing schools used management software successfully during their 

installations. For technical support in using third party programs you will need to 

contact your management software vendor, not Human Kinetics. 
Will sort order on my SQL Server affect how FITNESSGRAM/ACTIVITYGRAM 8.0 
runs? Will binary sort order cause any problems with the program? 

This should not matter. It is possible that some batch reports might be 

affected by this, in that the students are ordered by last name, probably via a SQL 

sort, rather than programmatically sorting them. 
Can my district have more than one FITNESSGRAM database on the same 
server? 
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No. There is only one database for FG 8. 
Do I need an instance on my MS SQL server just for 
FITNESSGRAM/ACTIVITYGRAM? 

No. 

System Security 
What are the security levels for the FITNESSGRAM/ACTIVITYGRAM 
software? 

There are three different levels of security within FitnessGram 8.0. 

The District Administrator has unlimited access to the FG8 database for 

the entire district and can add, delete and change information for School 

Administrators and Teachers. This is the top level of security and should only be 

used for district PE Coordinators and tech staff. 

The School Administrator has unlimited access to the FG8 database for 

the entire school and can add, delete and change information for Teachers. This 

second level of security should be reserved for school PE coordinators. 

The third level is the Teacher security level. A Teacher has access to add, 

delete and edit only their classes and students. A teacher can enter scores for 

students in other teachers' classes and print reports that have information for the 

entire school. Most users of the program should be assigned a Teacher security 

level. 

Note that District Administrators and School Administrators control the 

user names and passwords for the teachers. If a teacher enters a user name and 

password that does not work their only option is to contact an administrator level 

and ask for the correct user name and/or password. HK has no way of knowing 

what the user name and password is for a teacher. There is no backend 

information pertaining to teacher names and passwords. 
How many users can be in the program at the same time? 

Standalone version allows you to install the program on as many 

workstations as you want in a within the one building, but there is no network 

connectivity in this edition. The Small Area Network version allows for users on 

all the computers in the school building. The District SQL Server version allows 
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for whatever the SQL server and the connectivity can accommodate. 
How many users can be adding, importing, updating and printing at the same 
time? 

Import and district bulk reports consume lots of resources so a few users 

importing and printing reports at the same time could slow the responsiveness of 

the program. 
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I forgot the password for the System Administrator account. How do I find out 
what it is? 

Ask the systems administrator in your school or district about the SA 

account and he/she will tell you what the procedures and policies are regarding 

the account in your situation. 
I forgot my password, how do I get into the program? 

Contact the person in your school or district who provided your user name 

and password when you first received Fitnessgram 8. Human Kinetics does not 

have access to this information. 
What happens if I do not log out when I finish my work in the software? 

If a user leaves Fitnesgram 8 idle for one hour or more and then they try 

to go back to the program they will get a FitnessGram Fatal Error. FitnessGram 

has encountered a problem. The error name is 'FG8_E_AUTHENTICATION' 

(code 0x80990103). The username or password is not correct, or you have been 

automatically logged out after being idle for 1 hour. This is part of the security of 

the program that a teacher cannot log into FG8 and then leave the computer 

unattended indefinitely. This would allow access to the database by any number 

of people that a school or teacher would not want to have access to student data. 

Entering Data 
I want to enter text for my ethnincity. How do I do that? 

Ethnicity cannot be entered in any way other than selecting one of the 

listings on the drop down menu on the Add student template or in the Student 

details grid. 
What are FITNESSGRAM or ACTIVITYGRAM test events? 

A test event is an assessment (either FITNESSGRAM or ACTIVITYGRAM) given 

within a short enough time span that one common date can be assigned. The assessment 

includes all of the test items that are administered at the particular time period. Generally, the 

teacher creates a test event rather than the students which allows all data for the event to be 

accessed as a single event record. An example would be the test event for the fall semester or  

for a particular month. 
Do I have to enter all of the data myself? 

Absolutely not, the student application is designed to allow the students to 

enter their own information. It is also possible to import some of the information. 
What is the unassigned teacher and unassigned class? 
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All students in the database must have a teacher and class assignment. The 

unassigned teacher and class is used for those students who are not actually in a  

class at a given time. This situation is most likely to occur in secondary schools 

because all students do not take physical education every semester. 
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Importing Information 
Can I import data from other sources such as grading or attendance database 
applications? 

Yes, definitely. One of the enhanced features in this new version of 

FITNESSGRAM is that the import/export utility is much more robust. You may 

import as much or as little demographic information as you can access such as 

Last Name, First Name, Gender, Grade Level, Student ID number or Birthdate. 

The least amount of data that you must have in your import file is the Last Name 

and First Name of the student. 

You will need to use the Custom format option to import information 

from another data source. You primarily will need to know what variables you 

have in your import file and in what order they appear. FITNESSGRAM 6.x will 

also allow importing information from other FITNESSGRAM 6.x databases. This 

tool is very useful in transferring information from one school to another or from 

one computer to another within the same building. The following 

recommendations will facilitate the effective use of the import utilities. 

ALWAYS visually check your import file to verify the validity of data in 

the file. It may seem that this task would be most time consuming. However, 

when compared to key entering all of the same information it is a small amount of 

time. Remember the adage “Garbage in = Garbage out”. 

ALWAYS test a small sample of the import data using a test 

FITNESSGRAM database to determine if there are any format problems with the 

import file. 

Detailed instructions for importing can be found in the Online Help 

information. 
Can I import with a tab-delimited file? 

No, comma delimited only files for importing. 
I have a .csv file and it won't import. How do I make it import? 

Change the .csv extension to .txt and import from the text document. 
Importing from FG 8.0 to FG 6.0 
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If you experience errors when importing from FG 8.0 into your 6.0 program, you 
will need to follow these steps to correct: 

• Open your export document in NotePad. 

• From your File Menu select Replace. 

• In the Search field, enter a comma (,). 

• In the Replace field, enter quote marks, a comma, quote marks (","). 

There should be no spaces between these characters. 

• Select Replace All. 

• Save the file. 

• Open FitnessGram 6.0 and import your file again. 

Exporting Data 
Why is there an export feature in the software? 

The export feature is designed to be used primarily in transferring 

information from one school building to another (i.e., from an elementary school 

to a middle school). The default export format will allow you to move all 

available information in the database for one, all or a specific group of students. 
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It is also possible to use the custom export format and take only specified 

information on one, all, or a specific group of students and use in some other 

application. Detailed instructions for exporting can be found in the Online Help 

information. 

Moving Students 
How do I move students from one class to another? 

There are several ways to move students between classes. To move one or 

a few students use the Edit screen for student information. Simply find the fields 

with teacher name and class name and using the list box select the new teacher or 

new class. To move many students it is more efficient to use the Move Students 

utility. Select the Utility Menu and select the utility “Move Students to New 

Classes.” 

Detailed instructions for each of these processes maybe found in Online 

Help of the FITNESSGRAM application. 
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Promotion 
I promoted my students and they all disappeared. How do I get them back? 

Look for them in Unassigned Students and use the Move utility to place 

them in the appropriate school/teacher/class relationships. 
I am a teacher using the software and want to promote the students in my 
classes. When I attempt to do this, the menu item is not active, what is wrong? 

Since the promotion utility promotes all students in the database, the 

teacher security level does not have access to this function. For the Standalone 

version and the Small Network versions, the School or System Administrator can 

perform this function. For the District SQL version, the District or System 

Administrator can perform this function. If you are the only teacher using the 

software, ask your System Administrator to change your security level to that of a 

School Administrator. 

Reports 
What reports are available through the FITNESSGRAM / ACTIVITYGRAM 

software? 

There are a number of reports that can be produced within the 

FITNESSGRAM software. Click on each report name to see a sample of that 

report. 

FITNESSGRAM Reports: 
• FITNESSGRAM feedback report 

• Summary Report 

• Student Information 

• Student Password 

• Sorted Student Listing 

• Certificate 

• FITNESSGRAM Score Sheet 

• Achievement of Standards 

• Statistical Report 

ACTIVITYGRAM Reports 

• ACTIVITYGRAM feedback report 
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• Summary Report 

• Statistical Report 
How do I print reports for one student or only a few students? 

Students can print the FITNESSGRAM and the ACTIVITYGRAM reports 

from the student application. All other reports can be printed from the Report 
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selection screen in the teacher application. There are options available for how 

the reports are organized and printed. 

• Reports can be printed for one teacher or all teachers; one class or all 

classes. 

• Reports can be printed by test date, several dates or all test dates. 

• Reports can be printed for individual students, or groups of students. With 

this option you may also elect to print the most recent report or to print all 

of the reports available. 
What is the statistics report? 

The statistics report includes basic statistical information about the 

performance of a specific group of students on the FITNESSGRAM assessment. 

Variables that are reported include mean, standard deviation, range of scores, the 

number of students achieving the Healthy Fitness Zone and the percentage of 

students achieving the Healthy Fitness Zone. This report can be used to inform 

officials about the progress of any group of students. 
How do I get the software to print BMI or % Body Fat? 

There is Print Body Composition box on the Student Edit template and on 

the Student Details grid that can be checked to accomplish this. There are also 

check boxes for each on the Fitnessgram test template. FG8 will calculate BMI if 

the height and weight are entered for the students. Print body composition is preselected 

as the default. 
How do I stop the printing of BMI or % Body Fat? 

Print body composition is pre-selected as the default. To not have body 

composition information printed on the student and parent reports for a particular 

student, you will need to uncheck the Print Body Composition box in the Edit 

student function. There is also a Print Body Composition box in the Student 

Details grid that can be unchecked to accomplish this. To not print body 

composition for an entire class, you will need to uncheck the Print Body 

Composition in the FG test template. 
Why is the school name on my reports Unassigned School? 

The district and school names that appear on the reports are determined by 

the license code file. This information was supplied by a district or school tech 

person before the license code file was generated. A teacher cannot change this 

information. If there is a misspelling it is the responsibility of the individual in 

the district or school who entered the information and a new license file will have 

to be provided by HK. This process cannot be done while HK tech support is on 

the phone with the user. Remember that the school and district name printed on 

the reports reflects the school of the logged in user. If the user has not been 
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assigned to a school and prints a report, then the school name will be Unassigned 

School. The user needs to be associated with a school. 
My district's name on our reports is misspelled, how can I change it? 

The district and school names that appear on the reports are determined by 

the license code file. This information was supplied by a district or school tech 

person before the license code file was generated. A teacher cannot change this 

information. If there is a misspelling it is the responsibility of the individual in 

the district or school who entered the information and a new license file will have 

to be provided by HK. This process cannot be done while HK tech support is on 

the phone with the user. Remember that the school and district name printed on 

the reports reflects the school of the logged in user. If the user has not been 

assigned to a school and prints a report, then the school name will be Unassigned 

School. The user needs to be associated with a school. 

Backup/Restoring Data 
• StandAlone - The backup file cannot be placed on a network drive, the 

backup file must go on the hard drive or desktop of the stand alone 

machine or it can be burned to a CD-ROM if the stand alone machine has 

a CD burner. 

• Small Network - Backup must be done from the machine that holds the 

FG8 database. This backup cannot be done remotely from one of the 

client machines. Teachers will need to request the backup through 

whatever procedures have been established by their district or school 

technical staff. 

• District - SQL administrator is the only individual who can backup the FG8 database. 

If an individual school or teacher wants to be sure they have their data available they 

can export to a network drive or burn the export to a CD-ROM. 
FITNESSGRAM Reference Guide The Software Application – Page 14-18 

Copyrighted material - all rights reserved. The Cooper Institute, Dallas TX 

 

  



237 

 

APPENDIX B 

SAYO- S SURVEY QUESTIONS 

sayos k12 pre 
1. SAYO Instructions 
The SAYOS is a pre and post survey that can help afterschool programs measure and 

promote desired youth outcomes. The SAYO should be completed by an adult who 

knows the youth well. 

On the next few pages you will be asked to rate an individual youth in the areas of 

engagement, relations with peers and problem solving skills. 

Please assign ratings based on your observations of this youth's typical behavioral 

patterns over the past few weeks. 

For more information on how to use the SAYO please see the SAYO Training Manual or 

visit the SAYO online Tutorial. 

1. What is your site? 

2. What is your staff ID? 

Your staff ID is your date of birth in format of MMDDYY. 

3. What is the SAYO ID number for this youth? 

Bainbridge Site 

Wissahickon Site 

Page 2 

. Youth Information 

Now a few questions about the youth... 

1. The youth is: 

2. What grade is the youth in? 
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Female 

Male 

kindergarten 

1st 

2nd 

3rd 

4th 

5th 

6th 

7th 

8th 

9th 

10th 

11th 

12th 

Other (please specify) 

Page 3 

sayos k12 pre 

3. Engagement 

1. Please check the circle that indicates how often this youth: 

Never Rarely Sometimes Usually Always 

a. Stays focused on task at 

hand. 



239 

 

b. Is alert and focused during 

group activities. 

c. Is interested in 

participating in new 

experiences. 

d. Contributes constructively 

to group discussions. 

e. Actively participates in 

program offerings (i.e 

without needing prompting 

from adults or peers). 

f. Appears cognitively 

engaged during activities 

(e.g asks questions, shares 

opinions, offers ideas). 

2. Staff Comments: 

Page 4 

sayos k12 pre 

4. Relations with Peers 

1. Please check the circle that best describes how often this youth: 

Never Rarely Sometimes Usually Always 

a. Works wells on cooperative 

tasks. 
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b. Forms friendships with 

peers. 

c. Shows respect and 

consideration for peers 

(including those who may 

differ by gender, age, 

race/ethnicity, or peer 

group). 

d. Is able to disagree with, or 

question peers in a 

respectful and friendly 

manner. 

e. Is able to compromise with 

peers during times of 

disagreement or conflict. 

f. Is able to listen to a peers' 

point of view during a 

disagreement. 

2. Staff Comments: 

Page 5 

sayos k12 pre 

5. Relation with Adults 

1. Please check the circle that best describes how often this youth: 
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Never Rarely Sometimes Usually Always 

a. Seeks recognition and/or 

approval from adults. 

b. Discusses special 

interests or ideas with staff 

member. 

c. Initiates interactions with 

adults. 

d. Seeks appropriate 

assistance and support from 

staff in resolving problems 

(e.g. may ask an adult to help 

them think through a problem 

—rather than expecting 

adults to provide solutions). 

e. Appears comfortable 

spending relaxed time 1:1 

with an adult. 

f. Is able to disagree with, or 

question adults in a 

respectful and friendly 

manner. 

2. Staff Comments: 
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Page 6 

sayos k12 pre 

6. Behavior in the Program 

1. Please check the circle that best describes how often this youth: 

Never Rarely Sometimes Usually Always 

a. Follows rules/procedures 

for program. 

b. Is able to accept 

responsibility for own actions. 

c. Behaves appropriately 

during structured group 

activities and/or group 

discussions. 

d. Behaves appropriately 

during informal program 

times and/or transitions. 

e. Is able to accept a situation 

when things don’t go his/her 

way. 

f. Maintains or regains 

control of his/her own 

behaviorwithout 

staff 
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reminders. 

g. Remains calm during 

disagreements or conflicts. 

2. Staff Comments: 

Page 7 

sayos k12 pre 

7. Problem Solving Skills 

1. Please check the circle that best describes how often this youth: 

Never Rarely Sometimes Usually Always 

a. When encounters difficulty, 

is able to identify and 

describe the problem. 

b. Is able to think up several 

possible solutions to a 

problem. 

c. Persists on task even when 

experiencing difficulty. 

d. Is able to stop and think 

through a potential solution to 

a problembefore 

taking 

action. 

2. Staff Comments: 
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Page 8 

sayos k12 pre 

8. Initiative 

1. Please check the circle that indicates how often this youth: 

Never Rarely Sometimes Usually Always 

a. Sets goals for self. 

b. Takes initiative to get 

information and resources 

needed to accomplish tasks. 

c. When encounters a 

problem, makes own effort to 

devise and try out possible 

solutions. 

d. Demonstrates (verbally or 

by actions) motivation to 

succeed. 

e. Selects activities that will 

build his/her skills. 

f. Is able to get started on 

tasks or projects on his/her 

own (i.e. without needing 

prompting or encouragement 

from adults or peers). 
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g. Volunteers to take on tasks 

(e.g. to help staff, peers, or 

contribute to the program). 

2. Staff Comments: 

Page 9 

sayos k12 pre 

9. Communication Skills 

1. Please check the circle that indicates how often this youth: 

Never Rarely Sometimes Usually Always 

a. Volunteers to ask a 

question or answer a 

question during group time. 

b. Is able to explain an idea or 

subject to others. 

c. Speaks clearly and loudly 

enough for others to hear. 

d. Demonstrates active 

listening skills (e.g., is able 

to summarize key points of 

speaker). 

2. Staff Comments: 

Page 10 

sayos k12 pre 
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10. Homework 

1. Please check the circle that describes how often this youth: 

Never Rarely Sometimes Usually Always 

a. Persists on task even when 

experiencing difficulty with 

homework assignments. 

b. Seeks appropriate help 

from staff in order to 

understand assignments. 

c. Appears to work on 

assignments until they are 

completed. 

d. Strives to give 

assignments special thought, 

creativity, or effort. 

e. Is able to break down 

school projects or longterm 

assignments into smaller, 

manageable steps. 

f. Is able to keep track of 

homework assignments and 

their due dates. 

2. Staff Comments: 
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APPENDIX C 

SAYO- Y SURVEY QUESTIONS 

Page 1 
SAYO-Y pre 2015-2016 

This survey asks what you think of Zhang Sah program. This is NOT a test. This survey 

is private. Please say 

what you really think! 

Before you answer the survey, you need to enter your date of birth and your site. If you 

need help, please ask a 

staff member. 

1. When is your birthday? (in format of MMDDYY) 

For example, if your birthday is May 1, 2005, please enter 050105. 

MMDDYY 

2. What is the first 3 letters of your first name? 

3. What is your site? 

Bainbridge Site 

Wissahickon Site 

Page 2 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

Please answer the question. Don't worry about spelling!  
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1. What is your favorite thing to do here? 

Page 3 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

Please answer the question. Don’t worry about spelling!  

1. What other activities do you wish were offered here? 

Page 4 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. What are the teachers and staff members like at Zhang Sah? 

No Mostly No Mostly Yes Yes 

a. Is there an adult here who 

is interested in what you think 

about things? 

b. Is there an adult here you 

can talk to when you are 

upset? 

c. Is there an adult here who 

helps you when you have a 
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problem? 

d. Is there an adult here who 

you will listen to and respect? 

Page 5 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. When you are at Zhang Sah... 

No Mostly No Mostly Yes Yes 

a. Do you get help to plan 

activities for the program? 

b. Do you get the chance to 

lead an activity? 

c. Are you in charge of doing 

something to help the 

program? 

d. Do you get to help make 

decisions or rules for the 

program? 

e. Do you get to do things 

that help people in your 

community? 
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Page 6 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. What are you like as a learner? Read each sentence. Do you agree? 

Don't Agree Agree a little Mostly Agree Agree a lot 

a. I like to give new things a 

try, even if they look hard. 

b. In school, I'm as good as 

other kids. 

c. I'm good at solving 

problems. 

d. I'm as good as other kids 

my age at learning new 

things. 

e. When I can't learn 

something right away, I keep 

trying until I get it. 

Page 7 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 
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Please say what you really think! 

Please answer the question. Don't worry about spelling!  

1. Do you have a special talent or something you think you are really good at? If 

so, tell us 

what it is. 

Page 8 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

Please answer the question. Don't worry about spelling!  

1. What is something new you'd like to learn or get better at? 

Page 9 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. How do you feel about reading? Read each sentence. Do you agree? 

Don't Agree Agree a little Mostly Agree Agree a lot 

a. I like to read at home 

during my free time. 

b. I enjoy reading when I'm at 

school. 
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c. I enjoy reading when I'm at 

this afterschool 

program. 

d. I'm good at reading. 

e. I like to give new books a 

try, even if they look hard. 

Page 10 

SAYO-Y pre 2015-2016 

This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. How do you get along with others? Read each sentence. Do you agree? 

Don't Agree Agree a little Mostly Agree Agree a lot 

a. It's very easy for me to get 

along with other kids. 

b. When I meet someone new, 

I know he or she will like me. 

c. I get along with friends as 

well as other kids my age. 

d. It's easy for me to join a 

new group of kids. 

Page 11 

SAYO-Y pre 2015-2016 
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This is NOT a TEST! 

This survey is private. 

Please say what you really think! 

1. How much do you agree or disagree with the following statement? 

Dont't Agree Agree a Little Mostly Agree Agree a lot 

I learn from my mistakes. 

I know when I am good at 

something. 

I can tell what mood someone 

is in just by looking at 

him/her. 

I'm prepared to deal with the 

consequences of my actions. 

I say "no" to things I don't 

want to do. 

It's OK if some people do not 

like me. 

My sense of humor makes it 

easier to deal with tough 

situations. 

Laughter helps me deal with 

stress. 

I choose my friends carefully. 
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I'm good at keeping 

friendships going. 

I have friends that will back 

me up. 

I try to help others. 

I stand up for what I believe is 

right. 

I avoid situations where I 

could get into trouble. 

Page 12 

SAYO-Y pre 2015-2016 

And, now a few questions about you... 

1. Are you a: 

2. What grade are you in? (Please specify your grade in numbers only.) 

3. What is your rank? 

4. What is your ethnicity? 
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APPENDIX D 

DATA CODE BOOK 

Section 1: General Youth Information 
 

Code: 

 

Description Data entry code 

 

B 

Program Site Queen Village=1, W.Mt. Airy=2 

C Age Age= # of months 

D Grade level K=1, 1=2, 2=3, 3=4, 4=5, 5=6, 6=7, 7=8, 8=9 

E Rank – Belt level Ordinal Rank Level Range= 1-226 

F Gender Boy= 1, Girl= 2 

G Socio-economic status TANF NO= 1, TANF YES= 2 

H Ethnicity AA/Hispanic= 1, Asian= 2, Caucasian= 3, Other= 4 

I Length of enrollment Enrollment # of months 

J Total attendance (SY 15/16) Attendance= total hours during school year 2015-
2016 

 
 

Section 2: SEL SAYO Y 
SAYO Y 

 
Code: Description: Supportive Adult Data Code Entry 

K Is there an adult here who is interested in what you think 
about things? 

No= 1 

Mostly no= 2 

Mostly yes= 3 

Yes= 4 

L Is there an adult here you can talk to when you are upset? 

M Is there an adult here who helps you when you have a 
problem? 

N Is there an adult here who you will listen to and respect? 

 
 

Code: Description: Leadership and Responsibility Data Code Entry 

O Do you get help to plan activities for the program? No= 1 

Mostly no= 2 
P Do you get the chance to lead an activity? 

Q Are you in charge of doing something to help the program? 
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R Do you get to help make decisions or rules for the program? 

 

Mostly yes= 3 

Yes= 4 

S Do you get to do things that help people in your community? 

 
 

Code: Description:  Sense of Competence As a Learner Data Code Entry 

T I like to give new things a try, even if they look hard. Don’t Agree=1,  

Agree a little= 2 

Mostly Agree= 3 

Agree a lot=4 

U In school, I’m as good as other teens.  

V I’m good at solving problems. 

W I’m good as other tends my age at learning new things. 

X When I can’t learn something right away, I keep trying until I 
get it. 

No= 1 

Mostly no= 2 

Mostly yes= 3 

Yes= 4 

 
 

Code: Description: Sense of Competence as a Reader Data Code Entry 

Y I like to read at home during my free time. Don’t Agree=1,  

Agree a little= 2, 
Mostly Agree= 3. 

Agree a lot=4 

Z I enjoy reading when I’m at school. 

AA I enjoy reading when I’m at this teen program.  

AB I’m good at reading. 

AC I like to give new books a try, even if they look hard. 

AD Has coming to this teen program helped you to read more 
often? 

No= 1 

Mostly no= 2 

Mostly yes= 3 

Yes= 4 

 
 
 

Code: Description: Sense of Competence Socially Data Code Entry 

AE It’s very easy for me to get along with other teens.  Don’t Agree=1,  
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AF When I meet someone new, I know he or she will like me. Agree a little= 2,  

Mostly Agree= 3. 

Agree a lot=4 

AG I get along with friends as well as other teens my age. 

AH It’s easy for me to join a new group of teens.  

AI Has coming to this teen program helped you get along better 
with friends? 

No= 1 

Mostly no= 2 

Mostly yes= 3 

Yes= 4 

 
 
 
 

Code: Description: Retrospective Academic Skills 

 

Data Code Entry 

AJ 

 

Coming here has helped me to get my homework done. 

Don’t Agree=1, 

Agree a little= 2, 
Mostly Agree= 3. 

Agree a lot=4 

AK Coming here has helped me to try harder in school.  

AL Coming here has helped me to do better in school. 

 
 

Code: Description: Retrospective Social/Personal Skills Data Code Entry 

AM Coming here has helped me feel good about myself. Don’t Agree=1,  

Agree a little= 2, 
Mostly Agree= 3. 

Agree a lot=4 

AN Coming here has helped me find out what I’m good at dong and 
what I like to do. 

AO Coming here has helped me to make new friends. 

 
 
 

Code: 

 

Description: Sense of Resiliency Data entry code 

AP 

 

I learn from my mistakes. Don’t Agree=1 
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AQ I know when I am good at something. Agree a little= 2,  

Mostly Agree= 3. 

Agree a lot=4 

AR I can tell what mood someone is in just by looking at him/her.  

AS I’m prepared to deal with the consequences of my actions. 

AT I say “no” to things I don’t want to do.  

AU It’s OK if some people do not like me.  

AV My sense of humor makes it easier to deal with tough situations.  

AW Laughter helps me deal with stress.  

AX I choose my friends carefully.  

AY I’m good at keeping friendships going. 

AZ I have good friends that will back me up.  

BA 

 

I try to help others. 

 

BB I stand up for what I believe is right. 

BC 

 

I avoid situations where I could get into trouble.  

 

 
 
 

SAYO S 
 

Code: 

 

Description:  Engagement Data entry code 

BD 

 

Stays focused on the task at hand. Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

BE Is alert and focused during group activities. 

BF Is interested in participating in new experiences. 

BG Contributes constructively to group discussions. 

BH Actively participates in program offerings. (ie. Without needing 
prompting from adults or peers) 

BI Appears cognitively engaged during activities (i.e. asks questions, 
shares opinions, offers ideas) 

 
 
 

Code: 

 

Description:  Relations with Peers Data entry code 
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BJ 

 

Works well on cooperative tasks.  Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

BK Forms friendships with peers. 

BL Shows respect and consideration for peers (including those who may 
differ by gender, age, race/ethnicity, or peer group) 

BM Is able to disagree with, or question peers, in a respectful and 
friendly manner. 

BN Is able to compromise with peers during times of disagreement or 
conflict. 

BO Is able to listen to peers’ point of view during disagreement.  

 
 

Code: 

 

Description:  Relations with Adults Data entry code 

BP 

 

Seeks recognition and/or approval from adults. Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

BQ Discusses special interests or ideas with staff member. 

BR Initiates interactions with adults. 

BS Seeks appropriate assistance and support from staff in resolving 
problems (e.g. may ask an adult to help them think through a 
problem- rather than expecting adults to provide solutions.) 

BT Appears comfortable spending relaxed time 1:1 with an adult.  

BU Is able to disagree with an adult.  

 
 

Code: 

 

Description:   Behavior in the Program Data entry code 

BV 

 

Follows rules/procedures for program. Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

BW Is able to accept responsibility for own actions. 

BX Behaves appropriately during structured group activities and/or 
group discussions. 

BY Behaves appropriately during informal program times and/or 
transitions. 

BZ Is able to accept a situation when things don’t go his/her way. 

CA Maintains or regains control of his/her own behavior—without 
staff reminders 
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CB 

 

Remains calm during disagreements or conflicts 

 

 
 

Code: 

 

Description:  Problem Solving Skills Data entry code 

CC 

 

When encounters difficulty, is able to identify and describe 
problem. 

Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

CD Is able to think up several possible solutions to a problem. 

CE Persists on task even when experiencing difficulty.  

CF Is able to stop and think through a potential solution to a 
problem—before taking action 

 
 

 
 
 

Code: 

 

Description:  Communication Skills Data entry code 

CN Volunteers to ask a question or answer a question during group Never=1 

Coe Description:  Initiative Data entry code 

CG 

 

Sets goals for self. Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

CH Takes initiative to get information and resources needed to 
accomplish tasks. 

CI When encounters a problem, makes own effort to devise and try 
out possible solutions.  

CJ Demonstrates (verbally or by actions) motivation to succeed. 

CK Selects activities that will build his/her skills. 

CL Is able to get started on tasks or projects on his/her own (i.e. 
without needing prompting or encouragement from adults or 

peers.) 

CM Volunteers to take on tasks (e.g. to help staff, peers, or contribute 
to the program).  
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time.  Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

CO Is able to explain an idea or subject to others. 

CP Speaks clearly and loudly enough for others to hear. 

CQ Demonstrates active listening skills (e.g. is able to summarize key 
points of speaker.) 

 
 

Code: 

 

Description:  Homework Data entry code 

CR 

 

Persists on task even when experiencing difficulty with homework 
assignments. 

Never=1 

Rarely= 2 

Sometimes=3 

Usually=4 

Always=5 

CS Seeks appropriate help from staff in order to understand 
assignments.  

CT Appears to work on assignments until they are completed.  

CU Strives to give assignments special thought, creativity, or effort. 

CV Is able to break down school projects or long-term assignments into 
smaller, manageable steps.  

CW Is able to keep track of homework assignments and their due dates.  

 
 

Section 4: Physical Fitness 
 

Code: Core Data Code Entry 

CX Core-up (# of reps) Below HFZ= 1 

In HFZ Range= 2 

Above HFZ= 3 

CY Trunk Lift (inches) 

 Flexibility 

CZ Back-saver R (inches) 

DA Back-saver L (inches) 

 Adiposity 

DB Skin fold Triceps (mm)  

DC Skin fold Calves (mm) 

 BMI Underweight HFZ= 1 

Equal to HFZ=2 

Overweight/Obese HFZ= 3 

DD Height (inches) 

DE Weight (lbs) 

DF BMI 

 
 
Section 4: Academic Achievement: 
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Column 

Code 
Grades Data Code Entry 

DG Reading Grade Scale Statistical Value  Conversion 

Letter Grade # Grade 
Perf 

Indicator Stat Value 

A+ 100 
O 

 

10 

A 95 
VG 

9 

A- 90 
 

8 

B+ 89 
G 

 

7 

B 85 
S 

6 

B- 80 
 

5 

C+ 79 

NI  

4 

C 75 
 

3 

C- 70 
 

2 

D/F -69 

 

U 1 
 

DH Math 

DI Science 

 PSSA   

DJ ELA Below Basic= 1 
Basic= 2 
Proficient= 3 
Advanced= 4 

DK Math 

Dl Science 

 Fountas/Pinnell Below Grade Level= 1 
On Grade Level= 2 
Above Grade Level= 3 

DM Independent Reading Level 

 Special Education  

DN Individual Education Plan No =1  
Yes = 2 

 
Footnote: There are six narrative questions from the SAYO survey that are excluded from 
the data collection at this point  
Updated: 11/1/16 
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APPENDIX E 

RAW DATA 
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Site Age Grade Belt Level Gender SES Ethnicity

Length 

of

 

Enrollme

nt

Total 

Attenda

nce

1 13 8 58 2 2 1 11 213

1 12 8 58 2 1 3 3

1 8 4 79 1 2 1 25 274.5

1 8 3 58 2 1 1 11

1 11 6 205 2 2 1 63 409.25

1 9 4 58 2 2 1 11 211

1 10 6 184 1 2 1 65 374.25

1 6 2 19 1 1 3 7

1 8 4 58 2 2 1 54 510.5

1 11 6 100 2 1 4 22 411.25

1 5 2 20 2 2 1 14 532.75

1 5 2 30 1 2 1 25 249

1 5 2 30 2 2 1 15 523.5

1 5 1 16 1 2 1 23 421.25

1 12 7 121 1 2 1 15 383.75

1 6 1 10 1 2 1 11 386.5

1 9 5 121 2 2 2 15 522.25

1 8 3 34 1 1 3 33 169.25

1 13 8 205 1 1 2 1

1 13 8 205 1 1 2 80

1 8 4 58 2 2 1 30 513.5

1 9 4 163 2 1 2 43 389.75

1 13 9 37 1 2 2 6 228.25

1 11 6 16 1 2 1 84 158.5

1 8 3 37 2 1 4 24

1 9 4 37 2 1 3 3

1 11 6 163 1 2 1 69 413.5

1 6 2 37 2 1 4 24

1 8 3 26 2 1 1 20 270.5

1 9 4 58 2 1 3 21 237

1 13 9 37 1 2 2 6 255

1 8 4 58 1 2 1 24 365

1 8 3 79 1 2 1 32 433.25

1 12 7 100 2 2 1 57 482.25

1 7 2 37 2 1 3 27

1 7 2 37 2 1 2 21 435.5

1 8 4 37 1 1 4 28 322.5

1 12 6 37 1 1 3 13 311.25

1 7 2 17 2 1 3 1 37

1 12 7 205 2 2 1 83 170.25

1 4 1 10 2 1 1 11

1 6 1 4 2 2 2 10 368.85

1 8 3 19 1 2 2 3 163

1 4 1 3 1 1 3 4

1 5 1 3 1 2 1 6 154.75

1 5 1 8 1 2 2 15 514.75

1 4 1 3 1 1 1 3

1 8 2 16 2 2 3 31 463

1 11 6 37 1 2 1 6

1 9 4 37 1 2 4 6 280.25

1 12 9 226 1 2 1 75 77

1 13 9 205 1 2 1 72

2 11 7 79 2 1 3 20

2 6 1 15 1 1 1 15

2 7 2 37 1 1 3 29

2 7 2 16 1 1 1 14 489

2 6 1 16 2 2 4 6 280.25

2 6 1 16 1 1 1 6

2 7 3 16 1 2 1 1

2 4 1 16 1 1 4 3

2 6 1 16 1 2 4 6 280.25

2 6 1 16 2 2 1 14 391.5

2 9 4 79 1 2 1 35 430

2 6 2 16 1 2 3 25 340.75

2 7 2 16 2 2 3 8 457

2 7 3 16 1 2 1 1

2 5 1 16 2 2 1 23 534.5

2 8 3 37 2 2 1 35

2 10 5 58 1 2 1 16 369.25

2 10 6 121 1 2 1 35 537.75

2 13 8 163 1 2 1 35 518

2 9 5 79 1 1 1 24 498

2 9 4 37 1 2 1 9 486.25

2 9 5 121 1 2 1 35 536

2 9 5 121 1 1 1 24 484

2 7 3 16 1 2 1 11 421.75

2 8 3 16 1 2 1 7 360.75

2 13 8 142 2 2 1 47 385

1 5 1 16 1 2 1 11 251.25

1 5 1 16 2 1 3

1 4 1 10 1 1 3 1

1 5 1 16 1 1 3

1 3 1 16 1 1 1 11

1 6 1 1 3 8 451.5

1 8 3 1 1 1

1 8 3 16 1 2 2 8

1 8 3 37 1 2 1 28

General Information
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SAYO-Y Responses 
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SAYO-S Responses 
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Fitnessgram™ Test Scores 

 

Fitness Gram Test Scores 

Core Strength Flexibility Adiposity Body Mass 

FG 
Curl-up 

FG 
Trunk 
Lift 

FG 
Back-
saver  
Right 

FG 
Back-
saver 
Left 

FG 
Skin 
fold 
Tricep 

FG  
Skin 
fold 
Calve Height weight BMI 

1 3 3 3 2 2 66 148 3 

2 2 3 3 1 2 63 106 2 
1 2 3 3 2 2 51 28 1 

3 2 3 3 1 2 51 32 1 

2 2 3 3 2 2 58 51 1 
1 2 3 3 1 1 49 24 1 

2 2 3 3 2 2 53 43 1 

1 2 3 3 1 2 47 23 1 
2 2 3 3 2 1 57 35 1 

1 1 3 3 2 2 62 65 1 

3 2 3 3 2 2 46 29 1 
2 2 3 3 2 2 46 23 1 

1 2 3 3 1 1 49 32 1 

1 2 3 3 2 2 48 32 1 
1 2 2 2 2 3 60 61 1 

2 2 3 3 1 2 44 23 1 

2 2 3 3 2 2 58 35 1 
1 2 3 3 1 2 50 59 1 

1 2 3 3 1 2 62 110 2 

1 1 3 3 2 3 66 130 2 
1 2 3 3 1 1 55 25 2 

3 2 3 3 2 1 48 58 1 

2 2 3 3 2 2 62 95 2 
1 2 3 3 2 2 52 60 2 

3 2 3 3 1 1 50 64 2 

1 2 3 3 1 1 53 58 2 
1 2 2 2 2 3 65 72 2 

2 2 3 3 1 2 49 58 1 

1 2 3 3 2 2 50 70 2 
1 2 3 3 1 1 53 70 2 

2 2 3 3 1 1 61 92 2 

2 2 3 3 2 2 51 60 2 
2 2 3 3 2 2 51 80 3 
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1 2 3 3 1 2 60 40 1 

1 2 3 3 1 1 52 69 2 
2 2 3 3 1 1 49 55 2 

1 2 3 3 2 2 52 58 2 

1 2 2 2 2 2 63 105 2 
1 2 3 2 1 1 50 61 2 

3 2 3 3 1 1 61 100 2 

1 2 3 3 1 1 48 24 1 
1 2 3 3 1 1 42 42 2 

1 2 3 3 2 2 52 47 1 

1 2 3 3 2 1 41 31 2 
1 2 3 3 2 2 45 45 2 

1 2 3 3 2 2 47 63 2 

1 2 3 3 2 2 49 58 2 
1 2 3 3 1 1 49 65 2 

3 2 3 3 2 2 64 145 3 

2 2 3 3 2 2 54 100 3 
2                 

2 2 3 3 2 2 64 186 3 

2 2 3 3 1 1 
  

  
1 2 3 3 2 1 49 61 2 

1 2 3 3 1 1     3 

1 2 3 3 1 1 43 60 
 1 2 3 3 1 1 44 40 1 

1 2 3 3 2 2 45 73 3 

3 2 3 3 1 1 53 60 1 
1 2 3 3 1 1 45 44 1 

1 2 3 3 1 1 46 53 2 

1 2 3 3 1 1 52 60 2 
2 2 3 3 2 2 53 110 3 

1 2 3 3 2 2 50 60 2 

2 2 3 3 1 1 50 60 2 
3 2 3 3 2 2 52 80 3 

3 2 3 3 1 1 48 50 6 

1 2 3 3 2 2 53 90 3 
1 2 3 3 2 2 46 90 3 

2 1 3 3 2 2 58 98 2 

2 2 2 2 2 2 64 130 2 
2 2 3 3 1 2 56 75 2 

2 2 3 3 2 2 49 60 2 

2 2 3 3 2 2 56 70 2 
2 2 3 3 2 2 53 82 3 

1 2 3 3 2 2 49 60 2 
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1 2 3 3 1 2 56 75 2 

1 2 3 3 2 2 63 160 3 
1 2 3 3 1 1 43 30 1 

1 2 3 3 1 1 42 40 2 

1 2 3 3 1 2 44 41 2 
1 2 3 3 1 2 46 49 2 

1 2 3 3     42 40 2 

 

Academic Achievement Data 

 

      
Academic 

Achievement         

  Grades   PSSA 
Reading  
Level Sp. Ed 

Reading Math Science ELA Math Science Literacy 
Learning 
Stauts 

Report  
Card 
Reading  
ELA 

Report 
Card 
Math 

Report 
Card 
Science 

PSSA 
ELS 

PSSA 
Math 

PSSA 
Science 

reading 
on  
grade  
level 

Individual  
Education 
Plan 

6 7 7 2 3 
 

2 1 
6 9 9 4 4 

 
2 1 

9 9 9 
   

2 1 

10 8 
    

1 1 
5 8 7 

   
2 1 

6 6 9 
   

3 1 

9 9 9 3 4 
 

3 1 
3 3 6 

   
1 

 

       
1 

       
2 

3 1 3 
   

1 1 

9 9 9 
   

2 1 

7 7 9 
     9 6 6 3 3 2 1 1 

3 3 6 
   

1 1 

9 9 9 3 4 
 

3 1 
3 1 3 

   
1 2 

7 7 7 
   

2 1 

6 6 3 1 3 
 

1 2 
3 3 6 

   
1 1 
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2 1 

6 3 6 
   

1 1 
6 6 6 

   
2 1 

   
1 1 1 1 2 

6 6 7 
   

2 1 
9 9 9 

   
3 1 

6 9 9 3 4 
 

2 1 

6 3 3 
   

2 2 
9 9 9 

   
3 1 

   
3 2 3 2 2 

9 6 
      3 3 3 

     10 10 8 
   

2 
 9 6 6 

   
3 2 

6 6 3 
   

2 1 

6 6 9 
   

2 1 

6 3 6 
   

2 1 
9 6 6       3 1 

9 9 9 
   

3 1 

9 9 9 
   

3 1 

 
6 6 

   
1 1 

 
5 5 

   
1 1 

 
5 5 

   
1 1 

 
5 5 

   
2 1 

8 9 8 
   

2 1 

9 6 6 
   

3 1 
9 9 9 

   
3 1 

2 4 3 
   

1 1 

6 
     

2 1 
3 6 

    
2 1 

9 3 7 
   

1 1 

2 2 3 
   

1 1 
5 6 5 

   
2 1 

6 9 9 
   

3 1 

6 5 6 
   

2 1 
6 3 3 

   
2 1 

9 9 9 
   

3 1 

3 3 6 
   

1 1 
9 8 9 

   
3 1 

6 8 7 
   

2 1 

5 8 
    

2 1 
 


