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CHAPTER 1 

INTRODUCTION 

“In physical education, many teachers have been stagnant for too long, sticking to their 

favored team sports and staying in their own comfort zone” (Nguyen, 2015, p. 35).  It is time for 

physical education teachers to begin to look beyond the traditional classroom curriculum of 

activities like football and soccer and look at implementing non-traditional activities into schools 

to have a positive impact on students’ health and create lifelong behaviors into adulthood 

(Schwab & Dustin, 2014).  Skating is one such non-traditional activity that can be utilized by 

physical education teachers that not only provides many health benefits, but is also an enjoyable 

activity.  

Skating is a general term used to describe several different forms, two of which are roller 

skating and inline skating.  Roller skating and inline skating are stylish and fun forms of exercise 

(Gold, 2006) suitable for all ages and experience levels.  Skating is a form of transportation 

where participants use their physicality to propel themselves in a given direction.  The motor 

ability required to skate makes this activity an ideal form of exercise for children.  Skating’s 

many health benefits includes cardiovascular fitness (Roller Skating Association International 

[RSA], 2015b), caloric burn (Whitney & Rolfes, 2016), and demands high motor ability (Rinne, 

Miilunpalo, & Heinonen, 2007). 

Throughout the years, skating has evolved and allows participants’ to participant in 

specialized activities like speed skating, roller and inline hockey, trick skaters, and artistic 

skating (figure skating, dance, freestyle, and precision teams).  Skating’s diversity allows for 

physical education teachers to modify traditional games, like basketball and team handball 
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(McManama, 2014; Skatetime 2013a), by having participants wear skates while participating in 

activities to add an additional level of complexity and enjoyment.  However, most skaters are 

recreational skaters who are just looking for an enjoyable stress free activity to spend time with 

one’s self or to socialize with peers.  The diversity of this activity has led to many cities to invest 

in specially designed skate parks, boardwalks, paved trails, and skating rinks for skaters to skate 

in a safe environment free from the hazards of the road.  However, most skaters enjoy the 

freedom of skating on the streets and sidewalks in their neighborhood that provides unique 

opportunities to perform tricks. 

This chapter will provide a general overview about skating for this study.  Specifically, 

Chapter 1 will provide the reader some background information of what a skating unit can 

provide its participants, the purpose for this study, a series of four research hypotheses that will 

be investigated, and finally why a skating unit is significant for physical education teachers.  

Additionally, several potential assumptions, delimitations, and limitations will need to be 

considered in conducting this study.  Furthermore, a list of definitions is provided to assist 

comprehension for the reader as they read through this study.  In future chapters, Chapter 2, 

provides an in-depth review of literature related to skating and curriculum, cardiovascular 

fitness, balance tests, vertical jump, and agility.  Additionally, a review of the fitness assessment 

instruments will be investigated to be administered in this study.  Chapter 3 provides details 

about the methodology.  The methodology specifically addresses areas like the participants, the 

design and measures of fitness assessment instrumentation, procedure, and statistical analysis.  In 

Chapter 4, the results, will report the findings of the analysis and determine the hypotheses 

significance defined later in this chapter.  Finally, in Chapter 5,  a discussion of the impacts of a 

skating unit on the four fitness factors (cardiovascular, static balance, explosive power, and 
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agility), conclusions, limitations, and future recommendations for research on the effect of a 

skating unit on fitness in fifth graders. 

History of Skating 

 Skating has been around for centuries.  Ice skating is one of the earliest recorded forms of 

skating where Northern Europeans used bone to create a blade to glide on ice surfaces.  Later, 

blades made bones were replaced with metal that allowed for better reliability and increased 

speed (Brokaw, 1939; Formenti & Minetti, 2007).  In 1760, Joseph Merlin is credited with the 

first recorded invention of a skate with wheels and in 1819 Monsieur Petitbled was the first to 

patent a similar version made from metal and wood (McManama, 2014).  In 1863, the first form 

of rollers skates took shape when James Plimpton created a skate that placed wheels in a side by 

side pattern located on the front and rear of the skating platform that laid the foundation for our 

modern roller skate sometimes called quad skates (National Museum of Roller Skating, 2016).  

Even though the design of inline skates has been in existence for several centuries, it was not 

until 1980’s when two brothers, Scott and Brennan Olsen, created the modern inline skate (Inline 

Skating Resource Center, n.d.b).  Today, with the advent of modernization,  roller skating and 

inline skating wheels are made from polyurethane rather than bone, wood, metal, and ivory to 

provide a smoother ride.  The boot is made of molded plastic, other synthetic and natural 

materials, and foam to provide the user with a comfortable form fit that allows users to skate for 

hours free from foot discomfort (McManama, 2014).  Throughout history, man used roller 

skating and inline skating as a fun substitute to ice skating when ice was unavailable during 

certain times of the year.  With designs from visionaries like Joseph Merlin, Monsieur Petitbled, 

James Plimpton, and the Olson brothers, a person can enjoy skating all year long providing 

schools an opportunity to adopt skating as part of their curriculum. 
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Background 

Why a skating unit?  One reason for a skating unit is to address the rapid increase in 

obesity in children.  Obesity is one of the fastest increasing health epidemics facing our nation.  

Skinner, Perrin, and Skelton (2016) reported that children from a 2013–2014 sample population 

found 33.4% were classified as overweight or obese and a recent report by the Global Burden of 

Disease (GBD) 2015 Obesity Collaborators (2017), concluded that United States children has 

one of the worst obesity rates when compared to other countries around the world.  This rapid 

increase in obesity is a contributing factor to chronic diseases like heart disease and diabetes and 

has placed a significant burden on the cost of health care.  The annual medical cost of obesity 

had risen to an estimated $147 billion in 2008 (Finkelstein, Trogdon, Cohen, & Dietz, 2009; Kim 

& Basu, 2016).  Due to this alarming statistics, it is imperative for local, national, and world 

leaders to find ways to decrease the obesity epidemic by reasserting a higher importance of 

physical education in our schools. 

One contributing factor to obesity is the lack of time in schools devote to physical 

education classes between 2 and 19 years of age.  The Society of Health and Physical Educators 

(SHAPE) recommends that schools schedule class time daily throughout the entire academic 

year that ensures students participate in physical activities that promote healthy lifestyles that can 

combat the obesity epidemic.  SHAPE (2014; 2016) recommends that elementary school 

students receive a minimum equivalent of 150 minutes per week and spend at least 50% of class 

time in moderate to vigorous physical activity during the academic year.  Additionally, SHAPE 

(2014; 2016) recommends that middle school and high school students participate in at least 225 

minutes per week during the school year every year they are attending school.  Furthermore, 

schools need to provide at a minimum of 30-60 minutes of physical education class time daily 
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and that school examine a broad range of activities that are fun and diverse in nature to maintain 

participant interest (SHAPE, 2014).  A unit that includes roller skating and/or inline skating 

provides educators one such innovative activity that is fun and challenging that can help reduce 

or prevent obesity.  It is through the fundamental skills learned in school that allows students to 

go beyond what was learned in the classroom and be able to utilize skating to meet daily aerobic 

needs at home. 

How can a skating unit in schools help students?  There are several health benefits to 

those who actively participate in roller skating and/or inline skating.  Similar to the 

recommendation by SHAPE (2014, 2016), the American Heart Association (AHA, 2014) 

recommends that adults participate in 30 minutes of moderate aerobic activity five days weekly 

(150 minutes weekly) and children receive a minimum of 60 minutes of moderate to vigorous 

aerobic activity daily.  Skating is considered to be an aerobic type of activity and regular 

participation in this physical activity promotes health lifestyle that can reduce the incidence of 

chronic debilitating illnesses like hearth disease, cancer, type 2 diabetes, and osteoporosis in 

adults (SHAPE, 2016).  In children, skating can reduce the onset of obesity and chronic diseases 

contributing to a healthier quality of life as adults.  Menschik, Ahmed, Alexander, and Blum 

(2008) found that adolescents who participated in activities such as inline skating, roller skating, 

skateboarding, and bicycling reduced the risk of being overweight later in life by 48% when 

performed at least four times per week. 

In addition to SHAPE (2014, 2016) and the AHA (2014), The Roller Skating Association 

International (RSA, 2015) claims that roller skating can (1) strength cardiovascular fitness, (2) is 

an aerobic activity that can provide health benefits similar to walking and jogging, (3) increases 
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caloric burn, (4) increases muscle strength, and (5) is less impactful or stressful on the body 

when compared to jogging.  Since skating is a comparable aerobic activity to walking, a 142 

pound individual who walks about 4.0 mph (Franklin, 2016) can burn anywhere from 0.035-

0.048 kcals/pound per minute (Whitney & Rolfes, 2016) when skating.  Furthermore, a study by 

Rinne et al. (2007) found that skating requires a high level of motor ability in the areas of 

orientation, kinesthetic differentiation, balance, reaction ability, and a sense of rhythm.  The 

physiological benefits gained by those who participate during a skating unit illustrates the 

significance for schools and school districts to find the means to implement this type of activity 

into their curriculum. 

Skating not only has several health benefits, but is a fun activity for both boys and girls.  

Studies by Fromel et al. (2017) and Wilson, Williams, Evans, Mixon, and Rheaume, (2005) 

found that children, both boys and girls, rate skating as one of their top choices of activities to 

participate in that not only promotes a healthy lifestyle, but allows students engage with peers on 

a social level.  Physical education courses reinforce the development of soft skills like social 

development and interaction and a skating unit provides such a platform for children learn how 

to become socially responsible meeting one of the five standards developed by SHAPE (2013). 

Where might a physical education teacher find resources for a skating unit?  Skatetime 

(Skatetime Chicago, Rockford, IL) and Skate in School (Skate in School Minneapolis, MN & 

Rollerblade, West Lebanon, NH) are two such resources that allows schools to rent or purchase 

equipment and also provides a curriculum for physical education teachers.  Skatetime provides 

an opportunity for schools that may not have the funding to purchase equipment to rent roller 

skates and protective gear such as helmets, wrist guards, and knee and elbow pads.  Skatetime’s 
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(2013a, 2013b, 2017) curriculum provides a sequence of activities and games that allows for 

beginner skaters to grow through the lesson and non-beginners to have an opportunity to develop 

and master previously learned skills.  Skate in School provides opportunities for schools or 

districts to purchase inline skates and equipment.  Skate in School partnered with the National 

Association for Sport and Physical Education (NASPE) to develop curricula for beginner and 

intermediate skaters that follow the K-12 Physical Education National Physical Education 

Standards.  Their curriculum provides lesson objectives, vocabulary, an activity for the day, and 

further provides educators assessment examples and strategies/tips (Skate in School, 2016a, 

2016b).  Both of these companies provide a service that helps provide physical education 

teachers the tools needed to provide quality skating instruction for students. 

In summary, a skating unit has been found to be beneficial for those who participate in 

this physical activity.  First, this aerobic activity promotes a lifelong healthy lifestyle that can 

reduce the impact of obesity and the incidence of chronic diseases like heart disease and 

diabetes.  Secondly, skating has been found to promote physiological changes that strengths the 

cardiovascular system, muscular systems, and can directly impact motor ability.  Finally, 

students find skating to be a fun social activity that can be done beyond the physical education 

classroom. 

Purpose of the Study 

 The purpose of this quantitative study seeks to investigate the effect of a skating unit on 

cardiovascular fitness, static balance, explosive power, and agility in fifth grade students in a 

northwestern Arkansas school district. 
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Research Hypotheses 

This quantitative study will use a pretest posttest design to investigate the effects of a 

skating unit on a fifth grade student’s fitness.  Specifically, this study will address the following 

hypotheses: 

(1) Does the mean change in the PACER scores differ among the three experimental 

populations: those in the control, those who roller skate, and those who inline skate? 

(2) Does the mean change in the static balance scores differ among the three 

experimental populations: those in the control, those who roller skate, and those who 

inline skate? 

(3) Does the mean change in the vertical jump scores differ among the three experimental 

populations: those in the control, those who roller skate, and those who inline skate? 

(4) Does the mean change in the agility scores differ among the three experimental 

populations: those in the control, those who roller skate, and those who inline skate? 

Assumptions, Delimitations, and Limitations 

 Assumptions.  There are several assumptions that the researcher needs to address.  The 

following assumptions were made during this study: 

(1) it is assumed that all the participants will do their best on the pre and posttests; 

(2) it is assumed that all participates will not be absent from school during the pretesting, 

post testing, and intervention periods of this study; 

(3) it is assumed that participants will participate at their best during the activities during 

the activities scheduled for the control and experimental groups during the life of the 

study. 
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Delimitations.  Two delimitations have been identified for this study.   

(1) Participants are from a small elementary school, so the findings for this study cannot 

be generalized for other fifth grade populations.   

(2) The activities of the control group will follow the regularly scheduled activities 

determined by the physical education teacher and not specifically designed for this 

study.  The curriculum included activities and time spent in the following; the 

completion of a softball unit (3 lessons, 25%), dance unit (5 lessons, 41.7%), exercise 

stations with activities such as dancing and soccer skills (1 lesson, 8.3%), beginning 

of a soccer unit (2 lessons, 16.7%), and finally a skills station that included activities 

like soccer and jump roping (1 lesson, 8.3%) during the six week intervention period. 

Limitations.  Pretest posttest designs require participants to perform at their “best” 

during the testing time periods which could negatively impact the results when a participant 

under performs when not feeling well or has low performing day.   

Definition of Terms 

 To ensure understanding for the reader, the following definitions will be used for the 

purposes of this research study: 

American National Standards Institute (ANSI).  Set of safety standards and certifies 

equipment (Skate in School, 2016a). 

Ice skates.  A pair of boots with a metal blade attached used to glide and propel skaters 

on ice surfaces. 
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Inline skates.  A pair of boots where a frame with wheels are attached and aligned in a 

straight line used to glide and propel on various indoor and outdoor surfaces. 

National Association for Sport and Physical Education (NASPE).  One of five 

nonprofit organizations part of the American Alliance for Health, Physical Education, 

Recreation, and Dance (AAHPERD) now known as Society of Health and Physical Educators 

(SHAPE).  NASPE creates standards for the physical education community (Play and 

Playground Encyclopedia, 2017a). 

Non-Traditional Curriculum.  Activities not performed in a traditional classroom such 

as bicycling, skating (ice, roller, or inline), rock climbing, and hiking. 

Roller skates.  Also known as “quad” skates or “quads” are a pair of boots attached to a 

frame with multiple wheels in a “box” pattern used to glide and propel on various indoor and 

outdoor surfaces.  

Roller Skating Association International (RSA).  The international governing body for 

roller skating (Roller Skating Association International, 2015). 

Society of Health and Physical Educators (SHAPE).  National organization of physical 

education, sport, dance, and school health professionals.  SHAPE creates standards that govern 

physical education professionals through research, conferences, and workshops that promotes 

health in society (Play and Playground Encyclopedia, 2017b). 

Traditional Curriculum.  Activities performed in a traditional classroom such as soccer, 

football, softball, and basketball. 
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Significance of the Study 

 To date, a review of literature has produced minimal studies regarding the impacts of a 

skating unit on school aged children.  While one study was conducted in Germany (Muehlbauer, 

Kuehnen, & Granacher, 2013) yet no such study has been conducted in the United States to date.  

The findings by Muehlbauer et al., (2013), while found to illustrate a significance in increasing a 

child’s balance and explosive power, suggest that further studies need to be conducted to 

measure other fitness variables like cardiovascular fitness and agility and to evaluate if similar 

significance can be replicated in balance and explosive power with the limited access that 

children have to physical education in the United States.  If the findings are found to be 

significant in those additional factors, this study would illustrate the importance a skating unit on 

fitness of children in the United States. 

 Additionally, a skating unit (roller skating and/or inline skating) provides a platform that 

allows physical education professionals to meet all five of the Society of Health and Physical 

Educators (SHAPE) National Physical Education Standards. The SHAPE Standards are as 

follows and examples of how might a physical education teacher utilize that standard in a skating 

unit. Standard (1) “the physically literate individual demonstrates competency in a variety of 

motor skills and movement patterns” (SHAPE, 2013) through demonstrating different techniques 

to propel oneself forward and backwards along with the different types of turns and stops to 

reduce injuries from falls by increasing balance.  Standard (2) “the physically literate individual 

applies knowledge of concepts, principles, strategies and tactics related to movement and 

performance” (SHAPE, 2013) can be demonstrated through concepts by explaining the science 

behind how to turn, the use of speed control in slalom and obstacle courses, and the 

understanding of braking distances on various types of surfaces.  Standard (3) “the physically 
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literate individual demonstrates the knowledge and skills to achieve and maintain a health-

enhancing level of physical activity and fitness” (SHAPE, 2013) through describing the health 

benefits of skating on cardiovascular fitness, muscle strength and endurance, and balance.  

Standard (4) “the physically literate individual exhibits responsible personal and social behavior 

that respects self and others” (SHAPE, 2013) working to reduce falls and supporting and helping 

each other when one does.  Finally, Standard (5) “the physically literate individual recognizes the 

value of physical activity for health, enjoyment, challenge, self-expression and/or social 

interaction” (SHAPE, 2013) by challenging one’s self to stretch themselves to improve their 

skating skills or to get together with friends and classmates to share how skating has impacted 

them.  These are a few ways in how a skating unit can be used to meet the National Physical 

Education Standards. 

Beyond the physical education classroom, a skating unit can be used in conjunction with 

other disciplines like math and science.  Howard-Shaughnessy and Sluder (2015) uses roller 

skating to teach math and science skills by calculating heart rates, building of molecules 

structures, nutritional effects required for skating, and geography skills needed to identify 

landmarks, states, and capitals.  The U.S. Department of Education (2017) is pushing schools to 

find innovative ways to implement Science Technology Engineering and Math (STEM) 

curriculum/programs to further develop math, science, and computer skills to meet an increasing 

job market in STEM programs.  A skating unit allows for educators to integrate instruction in 

math, science, social studies, language and visual arts, and music and dance (Skate in School, 

2016a).  Additionally, the Roller Skating Association International (RSA) has worked with many 

United States skating rinks to provide a STEM curriculum where students can learn the “real 

world” application of physics, math, and engineering with skating as the vessel for learning. 
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These examples demonstrate how a skating unit can be used to induce learning beyond the 

physical education classroom into other disciplines like math and science.  

Finally, a skating unit provides many health benefits to its participants.  The RSA (2015) 

claims roller skating is an aerobic activity that is good for heart health, the development of lower 

body strength, caloric burn, and is less impacting on the body when compared to the impact on 

the body in running.  In addition, the Inline Skating Resource Center (formally the International 

Inline Skating Association, n.d.a) reports similar findings to the RSA (2015), but also reports 

anaerobic health benefits and greater caloric burn when skating at a high intensity pace.  With 

many Physical Education courses meeting 45-50 minutes two times per week, skating provides 

an opportunity for the skills learned in class to be utilized beyond the classroom in environments 

like neighborhoods, parks, and specially designed trails.  It is the responsibility of physical 

education teachers to develop lifelong skills that can be utilized beyond school aged years in 

maintaining a healthy lifestyle into adulthood and a skating unit provides students that 

opportunity. 
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CHAPTER 2  

REVIEW OF THE LITERATURE 

 The purpose of this chapter is to review existing research and provide an overview of 

skating and fitness assessment instrumentation.  Specifically, this chapter will provide 

information about skating curriculum development and skating’s effects on cardiovascular 

fitness, balance, explosive power, and agility.  Finally, this chapter will explore the various types 

of fitness assessment instruments that will be administered during this study on the effects of a 

skating unit on fitness in fifth grade students. 

 Even though the primary focus of this review of literature is on roller skating and inline 

skating, but may be limited in scope.  As a result, the review of literature will be broadened to 

include ice skating due to its similarity to roller skating and inline skating. 

Skating Curriculum 

 In this section, the researcher discusses the findings of the review of literature related to 

skating curriculum.  To date, there are several resources online and in publications that are 

accessible for educators to use for a skating unit.  The first two sources, Skatetime and Skate in 

School, have created curriculum that can be used or easily adapted for school settings.  Skatetime 

(2013a, 2013b, 2017) developed an instructor’s manual and several resource manuals for 

teachers to use during their in school skating activities.  Skatetime (2017) provides a five day 

curriculum where students learn basic skills like safety, how to fall and recover, forward and 

backward movement, and turning and progress to more advanced skills like cone weaving, 

obstacle courses, and dancing to music.   Finally, Skatetime (2013a, 2013b) provides two game 

packets to further refine a participant's skating skills and enrich learning.  Skate in School, in 
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collaboration with Rollerblade (Rollerblade USA, West Lebanon, NH), is another company that 

provides curriculum for skating.  Even though their curriculum is designed for inline skating, it 

can be easily adapted to meet the needs of a roller skating unit.  Skate in School partnered with 

the National Association for Sport and Physical Education (NASPE) and developed a curriculum 

that meets the Society of Health and Physical Educators (SHAPE) K-12 Physical Education 

National Physical Education Standards.  Skate in School (2016a, 2016b) contains twenty 

beginning and intermediate lessons along with eight enrichment activities that allows for 

beginners to learn the fundamental skills of skating and for intermediate skaters to further refine 

and master previously learned skills.  To assist physical education teachers, each lesson contains 

learning objectives, needed equipment, vocabulary, a warm-up, lesson of the day, and closure 

(Skate in School, 2016a, 2016b).  Additionally, Skate in School (2016a, 2016b) curriculum also 

provides assessment examples and strategy tips for teachers as they work through the curriculum.  

Finally, Skate in School provides enrichment activities that not only develop physical skills, but 

also provides opportunities for students to work on goal setting, social development, motivation, 

and teamwork all of which meet or exceed the National Physical Education Standards.  Both 

Skatetime and Skate in School provide helpful resources for teachers. 

 Skating can also be used as a vessel to cross discipline.  Howard-Shaughnessy and Sluder 

(2015) developed a curriculum that is “designed to meet specific National Standards and 

interdisciplinary goals, as well as to provide fun cardiovascular physical activity for students” (p. 

28).  Students participate in a week long curricula that has five activities that allows students to 

develop math, reading, writing, science, nutrition, and geography skills.  Upon completion of the 

week long curriculum, students wrote a one-page summary of their experience.  In those 

summaries, students reported that they had a fun experience, had more interaction and 
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cooperation even with those who do not like physical education, and reported that skating 

seemed more “beneficial in socialization, teamwork, and cohesion” (Howard-Shaughnessy & 

Sluder, 2015, p. 31).  Skate in School (2016a) also recognizes the important of interdisciplinary 

curriculum and encourages integrating skating with subjects like math and science, social 

studies, language arts, visual arts, and music and dance (p. 5) to further learning.  Finally, RSA 

(2015) offers Science Technology Engineering and Math (STEM) programs through their 

associated skating rinks.  These programs are designed to get children interested in math and 

science.  It is important to note, that these programs are typically for profit. This requires the 

schools and or the children to raise funds to participate in this program. 

  Finally, skating curricula can be found through other publications at local bookstores or 

ordered on-line.  It is important to note that these resources would require the physical education 

teacher to drastically modify the curriculum to meet National Physical Education Standards and 

student needs.  Jerre McManama (2014) authored the Physical Education Activity Handbook that 

is filled with several different activities for physical education teachers designed to introduce the 

fundamental skills required of beginning and intermediate skaters.  McManama (2014) shares a 

sequenced curriculum that allows for a first time beginner to learn the foundational skills needed 

to skate.  For the intermediate skater, the curriculum allows for refinement of those skills to 

increase mastery through repetition.  It is important to note that the curriculum is designed for 

inline skating, but can be easily adapted for roller skating.  Furthermore, in the 1990’s, several 

“how to” books were authored to introduce participants to inline skating.  These “how to” books 

by Liz Miller (2003) provided several step-by-step lessons for beginners, Suzanne Nottingham 

(1997) created several workouts targeting various training zones for advanced skaters, and  

Powell and Svensson (1998) expanded on inline skates activities like hockey and aggressive 
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skating.  All of these publications can be adapted to meet student needs in a physical education 

class. 

 To summarize the literature review on skating curriculum, there are resources that are 

accessible for educators. However, curriculum is limited and only Skatetime and Skate in School 

provides a curriculum that is designed around a skating (roller and inline) for schools.  STEM 

curriculum is offered for educators to use across a discipline that intertwines subjects like math 

and science.  Finally, physical education teachers have access to many publications that give 

suggestions and training programs for participants.  But, these resources would have to be 

drastically modified to meet student needs.  Remember, only Skate in School curriculum 

provides objectives that meet National Physical Education Standards for professionals to conduct 

for a skating unit. 

Non-Traditional Curriculum and Research 

After a limited review of literature on curriculum for skating, the search was expanded to 

include other non-traditional activities.  Many of these non-traditional activities are viable 

alternatives for physical education teachers (Nguyen, 2015) to consider when developing a 

curriculum for the year.  Physical education teachers sought to incorporate activities like 

bicycling, rock climbing, and water activities into their classroom which further exposes students 

to new activities.  This section will address specifically some examples of non-traditional 

curriculum and the research that demonstrates the merit of these activities when incorporated in 

the classroom. 

The search for non-traditional activities produced several example of curriculum to aid in 

the implementation of non-traditional activities in the physical education setting.  The intent of 



 

18 
 
 

these activities is to get professionals thinking outside the box (Schwab, & Dustin, 2014) when it 

comes to introducing new curriculum.  These activities sometimes referred to as “Outdoor 

Adventures Education,” like bicycling, kayaking, hiking, and camping, and deemed as low-

impact on the body and promote healthy lifelong skills (Schwab, & Dustin, 2014).  Nguyen 

(2015) further expands on this by developing a  multi-week curriculum, designed around Society 

of  Health and Physical Educators (SHAPE) standards, exposing students to activities such as 

camping, hiking and backpacking, road and mountain bicycling, bouldering and rock climbing, 

snow skiing and snowboarding, and water sports like paddle boarding and kayaking.  

Additionally, students are also taught basic survival and safety skills for unexpected occurrences 

that may arise when participating in said activities.  Another example of a non-traditional activity 

would be the use of a bicycling curriculum.   One such curriculum was developed by the Bicycle 

Coalition of the Ozarks (n.d.) that provides a multi-unit design for grades 3-5 based on the State 

of Arkansas’s Physical Education standards.  The curriculum specifically addresses the standards 

of personal and social behavior, safety, motor skills, health, nutrition and others.  Todd and 

Medina (2013) created a curriculum for canoeing designed for student with developmental 

disabilities like autism spectrum disorder, cerebral palsy, intellectual disabilities, and sensory 

impairments.  The curriculum includes a check-list of skills like safety and the use of personal 

floatation devices, how to enter and exit a canoe, and paddling skills.  Finally, in her text the 

Physical Education Activity Handbook, McManama (2014) provides curriculum on several 

activities like cycling, backpacking and camping, water activities like canoeing and kayaking, 

and snow activities like cross-country skiing, snowshoeing and snowboarding for physical 

education professionals.  These examples of curriculum demonstrate that physical education 

professionals have resources they can utilize within their “classrooms.”  
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Even though non-traditional curriculum is available for physical education professionals 

the research is limited in scope.  Research on non-traditional activities like bicycling, rock 

climbing, and surfing illustrated their impacts on a participant’s health.  The first study was a 

bicycling study by Lirgg, Gorman, Merrie, and Hadadi (in press, 2018).  Their study concluded 

that a multi-week bicycling unit with middle school students induced a significant change in a 

student balance, explosive power, and agility.  Researchers in rock climbing also found that this 

activity is beneficial to students.  A study by Watts, Ostrowski, (2014) found that rock climbing 

can produce energy expenditure levels in children similar to those who participated in activities 

like stair climbing, sports and game activities, and easy jogging.  Additionally, rock climbing 

was found to improve a child's strength and gross and fine motor skills (Kozina et al., 2016; 

Mark, Jensen, Voigt, Nielsen, & Lorentzen, 2017). Finally, research demonstrated that high 

school students could enhance their cardiovascular health by participating in surfing during 

physical education classes (Bravo, Cummins, Nessler, & Newcomer, 2016).  The research 

demonstrates that non-traditional activities like bicycling, rock climbing, and surfing are viable 

activities that can be incorporated into a physical education curriculum.  

Skating and Cardiovascular Fitness 

 In this section, the researcher will share findings on skating and its effects on the 

cardiovascular system.  One of the most recent research articles was by Orepic, Mikulic, Sorice, 

Ruzic, and Markovic (2013), where they investigated the physiological responses of inline 

skating.  Orepic et al. (2013) concluded that inline skating can induce physiological changes in 

cardiovascular fitness in adults.   Even though the participants in this study were young healthy 

adults, one could extrapolate that skating could produce similar cardiovascular effects with 

children; but further research needs to be conducted to explore if there is a similarity. 
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 Three studies performed in the 1990’s demonstrated that skating, more specifically, inline 

skating, could induce physiological responses to the cardiovascular system comparable to that of 

running.  The first study by Melanson, Freedson, and Jungbluth (1996) found that after a 9-week 

inline skating training program, skating could induce improvements in cardiovascular fitness 

similar to running in VO2max and training volume and intensity in adults.  Another study by 

Melanson, Freedson, Webb, Jungbluth, and Kozlowski (1996) concluded that the intensity 

required of skating (73-98% of age-predicted HRmax) was similar to that of running (66-97%) 

which further illustrates the physiological changes that occurs while skating.  Finally, a study by 

Wallick et al. (1995) concluded that inline skating physiological responses are similar to 

treadmill running for cardiovascular fitness.  These studies demonstrate that skating allows 

participants the ability to train in both aerobic and anaerobic training zones to improve 

cardiovascular fitness. Remember, that the American Heart Association (AHA, 2014) 

recommends adults participate in 30 minutes of moderate aerobic activity five days a week for at 

least 150 minutes weekly and children receive a minimum of 60 minutes of moderate to vigorous 

aerobic activity daily.  Since skating (at high intensities) can be classified as an aerobic activity 

and research has demonstrated that there are physiological cardiovascular responses comparable 

to running, skating is a healthy activity choice for participants.   

To summarize the literature review for skating and cardiovascular fitness, we do find 

research that skating does induce significant change in cardiovascular fitness.  However, it is 

important to note, that the research provided was conducted on adults and can be problematic to 

assume that adults and children would produce similar results.  As a result of the literature 

review, cardiovascular fitness need to be investigated further to determine if a skating unit would 

induce similar finding in children. 
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Skating and Balance 

 The literature review demonstrated that there are several studies that have investigated 

how skating can improve balance.  Most of the research in this area revolves around how skating 

can reduce injuries from falls in children and older adults.  One study by Muehlbauer et al. 

(2013) hypothesized that that inline skating would improve a child’s balance.  To measure 

balance, they selected children eleven to twelve years of age and performed a pretest posttest 

quantitative study using the Star Excursion Balance Test.  The Star Excursion Balance Test is a 

balance test that measures both static and dynamic balance where students stand on one leg and 

reaches with the other to various points 360° around them.  Muehlbauer et al. (2013) confirmed 

significant improvement on posttest scores in all directions but one, which supported their 

hypothesis that a child’s balance would improve after a 4-week skating intervention. 

 Since research was limited on roller and inline skating, the researcher expanded the 

search to include ice skating.  The review produced two studies that questioned postural control 

in those who participated in ice skating activities.  Keller et al. (2014) concluded that after a four 

week intervention with ice skating, a children’s balance had significantly improvement.  Another 

study by Lamoth and Heuvelen (2012) found that elderly adults who participated in ice skating 

were found to have greater postural stability then compared to non-skating elderly.  Even though 

the research by Lamoth and Heuvelen (2012) was conducted on elderly adults, their research 

could be extrapolated to mean that those who participate in ice skating activities, regardless of 

age, could have a greater sense of balance then non-skating participants. 

Finally, several studies addressed how ice skating could be used to improve the 

functional mobility of students with special needs. A study by Fragala-Pinkham, Dumas, Boyce, 
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Peters, and Haley (2009) created a pilot study to see if a child with a disability could benefit 

from an ice skating program to induce positive results in balance and if so, implement this type 

of program in the future with other children.  Students’ ages 5 to 12 years, who were 

developmentally delayed, were selected to participate in the 6-week intervention.  This study was 

qualitative in nature and relied on feedback from surveyed parents and coaches to determine the 

effectiveness of the program.  Both parents and coaches observed participants balance and 

strength appeared to improve after the 6-week pilot program and that future studies could 

provide additional data on its effectiveness in using such a program with adapted students.  A 

case study by Walsh and Scharf (2014) looked how an ice skating program affected a child with 

cerebral palsy.  Even though the study was conducted on one child, five years of age, Walsh and 

Scharf (2014) concluded that the ice skating program improved this child’s functional mobility 

in her lower body and stand independently without the use of assistance from crutches.  A 

follow-up test performed four months after the skating program revealed a decline in functional 

mobility, but not to the degree of the pre-intervention period. 

 To summarize the literature review for skating and balance, research demonstrates that 

skating, specifically inline or ice skating can induce significant improvement in balance in 

children and adults.  Research is limited on the effects of a roller skating unit and balance.  This 

review demonstrates that further investigation into the variable of skating’s effect on balance will 

be examined in further detail throughout this study. 

Skating and Explosive Power 

 After an extensive search related to skating’s impact on explosive power, there appears to 

be only one study that directly investigates the impact of a skating unit on explosive power.  
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Muehlbauer et al. (2013) hypothesized that explosive power would increase after a 4-week 

intervention.  They concluded, that based upon pretest and posttest comparisons, there was a 

significance in children who participated in their four week program and such an activity could 

be used in physical education classes to improve students leg strength.  Research by Fragala-

Pinkham et al. (2009) indirectly found that students who participated in an adaptive ice skating 

program improved in leg strength.  The qualitative study relied on questionnaires where parents 

and coaches shared their observations during the multi-week program.  Other studies found that 

one of the byproducts in improving balance was that there was an increase in leg strength from 

skating (Lamoth & van Heuvelen 2012; Walsh & Scharf 2014) and/or balance training 

(Hrysomallis, 2011; Taube et al., 2007).  As a result, skating appears to be linked, but further 

research would need to be conducted to verify the results. 

 To summarize the literature review for skating and explosive power, the extensive search 

produced little direct research.  Muehlbauer et al. (2013) demonstrated that skating can improve 

vertical jumping power, while other research indirectly demonstrated that skating and balance 

training can develop lower leg power and explosive power.  However, research finds that 

explosive power is better suited as a predictor of athletic potential in various sporting activities 

like hockey (Farlinger, Kruisselbrink, & Fowles, 2007) and football (Teramoto, Cross, & 

Willick, 2016).  

Skating and Agility 

 A review of literature in investigating the effects of a skating unit on agility produced no 

credible studies.  However, research by Hrysomallis (2011) demonstrated that those who 

participate in balance activities could improve their agility.  Hrysomallis (2011) concluded that 
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that by adding balance training could improve one’s explosive power and agility time in physical 

education students. This demonstrates that even though there may be no direct research on 

skating improving agility, we do see that there are residual effects with balance training activities 

like with a skating unit. 

 Most of the research that exists related to skating and agility is how various off-ice and 

on-ice assessment variables could be used to predict skating potential.  One such study was by 

Farlinger et al. (2007) which measured several off ice variables that included two agility tests, 

the Edgren side shuffle and the Hexagon test to determine if these assessment instruments could 

be used to project on-ice skating and agility.  While the authors found the Edgren shuffle has a 

moderate correlation to the on-ice S test, but not for off-ice.  Janot, Beltz, and Dalleck (2015) 

used the pro-agility test, but it was determined to not be a significant predictor of on-ice skating 

performance.  A study by Geithner, Lee, and Bracko (2006) used agility in part of their study 

related to size of ice-hockey players and the positional demands for coaches to train. 

 To summarize the literature review for skating and agility, the extensive search produced 

no evidence on the effects of a skating unit on agility.  The research did produce evidence that 

agility is being used to measure or predict on-ice athletic potential, but with mixed results. 

Fitness Assessment Instrumentation 

 In this section of the review of literature, the researcher will investigate the various types 

of fitness assessment instruments that will be used to assess fitness in fifth grade students.  

Specifically, this review of literature will examine the reliability of the fitness instruments to 

determine their effectiveness in measuring cardiovascular fitness, balance, explosive power, and 

agility. 
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Progressive aerobic cardiovascular endurance run (PACER).  The Progressive 

Aerobic Cardiovascular Endurance Run also known as the PACER is a multi-stage run used to 

measure aerobic capacity (Cureton, Plowman, & Mahar, 2013).  The PACER has been 

researched extensively related to its reliability, validity, and age group norms.  Léger and 

Lambert (1982) concluded that the 20-meter shuttle run test was a reliable and valid method to 

measure VO2max in both male and female adults.  This study laid the foundation of future studies, 

to not only investigate its usage on adults, but also on children.  Léger, Mercier, Gadoury, and 

Lambert (1988) later revised their work to accommodate a broader age range from eight to 

nineteen years.  FITNESSGRAM (The Cooper Institute, Dallas, TX) adopted the multi-stage run 

as part of their fitness evaluation program administered in many schools throughout the country.  

Further studies continued to examine the PACER’s reliability and validity when compared to 

other commonly used cardiovascular fitness tests.  One such study by Burns, Hannon, Allen, and 

Brusseau (2014) compared the convergent validity of the One-Mile Run/Walk and the PACER, 

concluding that the PACER demonstrated “convergent validity and strong relative accuracy” (p. 

7) similar to the One-Mile Run/Walk.  Additionally, research by Paradisis et al. (2014) 

determined that the multi-stage 20-meter run can accurately predict VO2max.  A study by Vincent, 

Barker, Clarke, and Harrison (1999) on fifth-graders demonstrated that the PACER and One-

Mile Run/Walk have a high correlation between the two indicating that either assessment tool 

would be sufficient in measuring cardiovascular fitness.  Additionally, Scott, Thompson, and 

Coe (2013) determined that the PACER produces physiological responses during exercise 

similar to a graded treadmill test on children aged ten to fifteen years.  Finally, the PACER test-

retest reliability is a consistent tool to measure cardiovascular fitness on young children aged 

eight-eleven years (Guin et al., 2002; Mahar et al., 1997). 
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 To summarize the review of literature for the PACER, research demonstrates the PACER 

is a reliable and valid test to measure aerobic fitness in children and adults.  Additionally, the 

PACER is well suited for test-retest environments which make it an ideal assessment tool for use 

in this study. 

Stork standing balance test. The Stork Standing Balance Test is a commonly 

administered test to measure static balance in children and adult populations.  A study by Panta, 

Arulsingh, Raj, Sinha, and Rahman (2015) concluded that the Stork and the Flamingo tests 

revealed a high association with each other making them ideal assessment tools to be used in a 

clinical setting.  The Stork Standing Balance Test can also function in non-clinical settings like 

schools and/or on children.  A study by Lirgg, Gorman, Merrie, and Hadadi (2018, in press) used 

the Stork Test to measure the effects of a bicycle unit in middle school students.  Additionally, 

studies by Chaouachi, Othman, Hammami, Drinkwater, and Behm (2014), Forseth and 

Sigmundsson (2003), and Hammami et al. (2016) administered the Stork Test to assess balance 

in children that further demonstrates the assessments adaptability to work with all age 

populations. 

To summarize the literature review for the Stork Standing Balance Test, these select 

studies demonstrate there is a high association with other static balance tests in clinical and non- 

clinical settings.  The Stork Standing Balance Test demonstrates its versatility to measure many 

different age groups. 

Vertical jump. The vertical jump test is used to measure explosive power in the lower 

limbs of the body.  The vertical jump test can easily be conducted in the field or lab setting 

depending on the equipment used (Klavora, 2000) to measure the jump.  The vertical jump test  

measures a person vertical jumping height (Wood, 2008b) through the use of various apparatuses 
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or devices like taped rulers or chalk markings on a wall, the Vertec jumping apparatus (Sports 

Imports, Inc., Columbus, OH), or through the use of electronic timing mats or cameras.  In 

measuring vertical jumps, Leard et al. (2007) reported high correlations with the use of the 

Vertec, Just Jump (Probotics, Huntsville, AL) mat, and 3-camera system, but indicated that 

“accuracy of the Vertec depended on the ability of the subject to contact the vanes of the device 

at the peak of the jump” (p. 1298) and for the test administrator to accurately count the 

displacement by the participant.  This study points out that the Vertec is a reliable device to 

measure explosive power, but it is important for the test administrator to understand the Vertec’s 

disadvantages to increase the reliably of the results. 

Test administrators can use many different jumping techniques to determine explosive 

power. An administrator can have participants perform the test by using various methods through 

counter movement (bending knees prior to jump), squat jump (knees already bent), off one-leg or 

two, with or without arm movement and others.  Several studies have been conducted to 

determine the reliability and validity of the different types of vertical jump variations.  A study 

by Rodríguez-Rosell, Mora-Custodio, Franco-Márquez, Yáñez-García, and González-Badillo 

(2016) concluded that the countermovement jump and Abalakov jump were found to be the most 

reliable tests to estimate “explosive force in soccer and basketball players” (p. 196).   

Additionally, Markovic, Dizdar, Jukic, and Cardinale (2004) concluded that the Sargent’s jump 

and the countermovement jump vertical jump tests are reliable and valid tests to estimate lower 

body explosive power in college aged men. 

 To summarize the review of literature on the vertical jump, research demonstrates the 

vertical jump is a reliable fitness assessment tool to measure explosive power in participants and 
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can be administered to assess children which make it an ideal assessment instrument for this 

study. 

Illinois agility test.  This Illinois Agility Test (Dawes et al., 2012) is a common test used 

to measure agility in sport.  Several studies have been conducted in evaluating its effectiveness in 

measuring agility for athletes of any age.  One such study was conducted by Raya et al. (2013) 

that compared the reliability in three common agility tests on servicemen: the Illinois Agility 

Test, Edgren Test and Side Step Test.  The researchers concluded that they were able to establish 

reliability in these three agility tests and that any or all of these test could be used to measure 

agility in servicemen.  Another study by Stewart, Turner, and Miller (2014) compared five of the 

commonly used agility tests on older teen physical education students. They concluded that 

comparing the Illinois, L-Run, Pro-Agility, T-test, and the 505 that these tests demonstrated 

“high intraday reliability” (Stewart, Turner, & Miller, 2014) and that either could be used to 

measure agility.   Finally, a study by Hachana et al. (2013) concluded the Illinois Agility Test is 

a reliable and valid test to measure agility in team sport athletes. 

To summarize the review of literature on agility, these studies demonstrate the Illinois 

Agility Test is an effective tool in measuring agility due to its reliability and ability to be 

administered to different aged populations. 

Summary 

In summary, this chapter provided an extensive review of literature that produced mixed 

results.  Literature related to skating (roller skating and inline skating) was limited in scope and 

only a few resources exist that provide a school based curriculum (Skatetime 2013a, 2013b, 

2017; Skate in School, 2016a, 2016b) for educators to use without need of drastic modification 

to meet student and teacher needs.  Research on the effects of a skating unit on fitness produced 



 

29 
 
 

nothing related to roller skating and limited in scope related to inline skating (Melanson, 

Freedson, & Jungbluth 1996; Melanson, Freedson, Webb, et. al., 1996; Muehlbauer et al., 2013, 

Orepic et al., 2013).  However, an expanded literature review search to include ice skating did 

produce additional research (Fragala-Pinkham et al., 2009; Keller et al., 2014; Lamoth & 

Heuvelen 2012; Walsh & Scharf, 2014) that could be modified to meet the needs of a roller 

skating and/or inline skating unit.  A review of literature search on the effect of a skating unit on 

various aspects of cardiovascular fitness, balance, explosive power, and agility produced limited 

results. However, the review of literature produced research demonstrating that these 

assessments are commonly used to predict athletic performance (Farlinger et al., 2007; Teramoto 

et al., 2016) in a given sport.  Finally, the literature review produced numerous studies on the 

effectiveness of the fitness instrumentation and the reliability of the PACER, vertical jump, and 

Illinois Agility Run Test, but was limited as it related to the Stork Standing Balance Test.  

However, the Stork Standing Balance Test demonstrated its effectiveness as a tool to measure 

static balance and its ability to be administered to children (Hammami et al., 2016) and teens 

(Lirgg, 2018, in press).  The limited research on the effect of a skating unit illustrates the need 

for further investigation.   
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CHAPTER 3  

METHODOLOGY 

 This chapter described the methodology of the effect of a skating unit on fitness in 

children.  Specially, this chapter described the participants’ characteristics, informed consent 

procedures, participant’s rights, and data confidentiality.  This chapter further detailed the 

procedure of the fitness assessment instrumentation protocol and how they were administered.  

Furthermore, the experimental design will provided a detailed description of the intervention for 

the control, roller skating, and inline skating groups.  Finally, the statistical analysis detailed how 

each of the factors, levels, and dependent variables were analyzed for this study. 

Participants 

 Eighty-two fifth grade students from a northwestern Arkansas elementary school were 

invited to participate in this study during the fall 2017 semester.   Of the 82 students invited, 11 

students (13.4%) were removed due to non-participation, incomplete data, and/or left the school.   

During their regularly scheduled physical education classes, three separate classes (n=71) served 

as the control group (n=19; 8 male; 11 female; mean age=10.37) and two experimental groups: 

roller skating (n=26; 11 male; 15 female; mean age=10.31) and inline skating (n=26; 10 male; 16 

female; mean age=10.35).  For purposes of this study, students in the control group did not have 

access to the roller skates or inline skates during physical education classes. 

Participants’ rights.  This study obtained Institutional Review Board approval (see 

Appendices A and B) and consent from the Principal, physical education teacher(s), student, and 

parent(s) or guardian(s) (see Appendices C and D for English and Spanish versions). The 

primary function of participants’ rights was to protect the identity of those students who chose to 



 

31 
 
 

participate in this study.  Each student was assigned a unique identification number for coding 

purposes and data analysis with all personal information removed.  This study was voluntary and 

a student, for any reason, could choose to decline to participate or withdraw from the study at 

any time, even after signing the informed consent.  The physical education teacher(s) and fitness 

evaluation team assisted in data collection (pretest and posttest fitness tests) and the physical 

education teacher conducted the daily course curriculum, but did not have access to the data once 

the data was prepared for analysis.  However, since the school district uses the PACER test as 

part of the FITNESSGRAM (The Cooper Institute, Dallas, TX) fitness testing, the participants 

pretest scores were used for the districts fitness testing during the fall semester.  The student’s 

posttest score was not used by the school for testing purposes. 

Design and Measures 

 A pretest-posttest design was utilized for this study.  To measure the fitness in children, 

the four instruments and protocol are described further in this section.  Additionally, this section 

discussed the teacher’s exit questionnaire upon completion of the study and how the data was 

collected and stored.   

 Cardiovascular fitness.  The PACER (Léger & Lambert, 1982; Léger et al., 1988) was 

administered to measure cardiovascular fitness.  Cone lines were set up 20-meters apart in the 

gymnasium.  The test began with participants lined up on one side of the course and when the 

audio track began, the subjects run to the other side of the course.  A beep indicated the pace at 

which the subject needs to reach the ends of course.  As the music continued, the pace increased 

and subjects continued to run until they could no longer maintain the pace for two ends. The total 

number of ends was determined by the total ends run minus the number of ends missed or not 
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completed before the beep.  The evaluator demonstrated the procedure, but gave no other 

instruction to the participant.  Subject’s total numbers of ends were recorded on the scoring sheet 

in Appendix E.  A PACER scoring sheet was provided in Appendix F that could be used to assist 

evaluators in tracking ends completed. 

 a. 

 

b. 

 
 

c. 

 
 

Figure 3.1.  Modified Stork Standing Balance Test pose.  (a) Stork pose.  (b) Eyes closed and 

hands positioned on hips.  (c) Base foot flat on floor and other foot positioned on the inside of 

the knee of the base leg. 

Static balance.  Modified Stork Standing Balance Test (Hammami et al., 2016) is a 

timed test to measure static balance.  With shoes on, participants placed their hands on their hips 

and placed the non-supporting foot against the inside of the supporting leg’s knee.  Holding that 

position, the participant closed their eyes and the evaluator started the time on a stopwatch.  The 

test ended when any of the following occurred: when the supporting foots heel raised off the 

floor, supporting foot moved or hopped in any direction, hand(s) came off the hips, eyes opened, 

or the non-supporting foot moved from the supporting leg.  The evaluator demonstrated the 

procedure, but no other instruction was given to the participant.  Subjects had one practice 

attempt and two timed attempts with a short rest of approximately two minutes between each 
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attempt.  The longest attempt time recorded to the nearest one hundredth of a second between the 

two attempts was recorded on the scoring sheet in Appendix E.  Figure 3.1 illustrates the 

Modified Stork Standing Balance Test pose. 

 Explosive power.  Explosive power was measured by the vertical jump (Cheah, Cheong, 

Razman, Zainal Abidin, & 3rd International Conference on Movement Health and Exercise 

[MoHE], 2017; Leard, 2007).  To perform this task, the evaluator measured a standing reach.  

With shoes on, the participant stood in a natural position with their side against the wall and their 

dominant arm reaching overhead without overreaching.  A measurement of the highest reaching 

point was measured to the nearest half-inch to establish the standing height (Chu, 1998).  After 

the standing height was established, a Vertec jumping apparatus measured the jumping height.  

With their dominate side facing the apparatus, the participant stood under the apparatus with 

their feet shoulder width apart. The participant then performed a counter movement that allowed  

he or she to swing their arms down and back as they bent their knees then performed a jump and 

swung their arms up to touch the highest possible moveable vane with their  dominate hand 

(Wood, 2008a).  The evaluator demonstrated the procedure, but no other instruction was given to 

the participant.  The vertical jump is determined by subtracting the highest vane touched minus 

standing reach and recorded to the nearest half-inch.  Participants were given one practice jump 

and two attempts with the best jump recorded to the nearest half-inch on a scoring sheet provided 

in Appendix E.  Figure 3.2 illustrates the vertical jump technique. 
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a. 

 
 

b. 

 
 

d. 

 
 

c. 

 
 

Figure 3.2.  Vertical jump.  (a) Standing reach measured.  (b) Start positon.  (c) 

Countermovement: body drops to a squat and arms swing back in one continuous motion. (d) 

Jump and reach for the highest vain. 

 Agility run.  The Illinois Agility Test (Dawes, 2012; Raya et al., 2013) was administered 

to measure the subjects running agility.  The length of the course was 10 meters long with a 

width of 5 meters.  Four cones were used to mark the perimeter of the box and designate the 

start, finish and turning points of the test.  In addition, four cones ran the length of the 10 meters 

in the middle (5 meters from the edge) of the box spaced 3.3 meters apart.  Subjects assumed the 

start position by lying face down with head facing the start line and hands by their shoulders.  

The timer said ‘Go’ and the stopwatch was started.  The subjects quickly rose from the floor and 

ran the course without knocking over any cones to the finish line where time was stopped.  The 

evaluator demonstrated the procedure, but no other instruction was given to the participant.  

Participants performed two attempts with a short rest of approximately two minutes between 

each attempt.  The fastest time of the two attempts was recorded to the nearest one hundredth of 
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a second on the scoring sheet provided in Appendix E.  Taped arrows were placed on the floor to 

aid participants in performing the task.  Figure 3.3 illustrates the Illinois Agility Run layout.  

 

Figure 3.3.  Illinois Agility Run Layout (Raffael, 2011). 

Teacher exit questionnaire.  Upon completion of the skating unit, the physical 

education teacher was asked to participate in a short questionnaire designed to solicit 

impressions and observations of a skating unit and to share feelings expressed by students.  

Topics of the questionnaire included; overall impression of the skating unit, fears and concerns, 

student impressions, successes, and future considerations. The questionnaire is detailed in 

Appendix G.   

Data was collected and transferred to an Excel spreadsheet and Statistical Package for 

Social Sciences (SPSS) version 23 software.  All research data was backed up on an external 

thumb drive.  All electronic information, fitness testing, and consent forms will be locked in a 
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safe for five years.  After the five year period, student fitness and consent forms will be shredded 

and thumb drive erased. 

Procedure 

After IRB approval was granted, letters of Consent for a Minor form (see Appendices C 

and D for English and Spanish versions) were sent explaining the details of the intent of the 

study and research design.  Consent forms were sent home with students during the beginning of 

the fall 2017 school year.  All signed documentation was required to be returned to the teacher 

and gathered by the researcher prior to the start of the intervention.  A copy of the documentation 

was made for the participants and parents to keep for their records and reference.  The teacher 

also received a copy of the documentation which was returned to the researcher upon completion 

of the study.  The researcher and fifth grade physical education teacher worked together to assign 

which class periods would serve as the control and two experimental groups (roller skating and 

inline skating) with consideration to the least disruption to a student’s normal daily routine.  To 

assist the reader with the research schedule, Table 3.1 provides a general overview of the time 

line for this study.  This study followed a pretest posttest design where the pretest and posttest 

will bookend a skating curriculum adapted with permission from Skatetime (see Appendix H) 

and Skate in School (see Appendix I) for both the roller skating and inline skating experimental 

groups (see Appendix J for lesson plans and Appendix K for enrichment activities). 
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Table 3.1 

Research Schedule 

Time Line General Overview 

Week 1 Pretesting for Control and Experimental Groups 

 

Weeks 2-7 Intervention Period 

 Control Group: Regularly scheduled curriculum 

 Experimental Groups: lessons 1-12*  
 

Week 8 Posttesting for Control and Experimental Groups 

Note. * See Appendix J for lesson plans and Appendix K for enrichment activities. 

Week 1 pretests.  Before students started the skating unit, students in the control and 

experimental groups participated in a series of fitness evaluations.  Each class was evaluated 

over a two day period by a team of evaluators to ensure reliability and validity of the results.  On 

day 1, the following three tasks set up to measure the following: the modified Stork to test static 

balance, the vertical jump to measure lower body explosive power, and the Illinois Agility run to 

test agility.  The Standing Stork was the first test conducted to evaluate participants.  Students 

formed a line in front of one of the team evaluators and performed the task.  After the first 

attempt, students then went to the back of each line to wait their turn to perform the second 

attempt.  After completing both attempts, the student then went back to their assigned seating 

location.  When all the students completed the task, the class was divided into two groups, one to 

the vertical jump station and the other to the agility courses.  After all the students completed the 

second station, they would switch to the third and final station of the day.  On day 2, the PACER 

test was conducted to measure cardiovascular fitness.  The class was divided into several groups 

that consisted of about five to seven participants to perform the task.  Students had one attempt 

with the number of laps completed recorded for analysis.  After completing the task, students 

walked around the tennis court to cooldown and recover from the run. 
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Table 3.2 

Control Curriculum Overview 

Lesson Overview 

1 Softball Unit continued.   

Activities included throwing, catching with running integrated. 

2 Softball Unit continued.   

Activities included throwing, catching with running integrated. 

3 Softball Unit continued.   

 “Softball Grab Bag Game” Activities included throwing, 

catching with running and balance integrated. 

4 Dance Unit 

Dances included: Cha Cha Slide, Cupid Shuffle, Macarena, 

Electric Slide, Cotton-Eyed Joe 

5 Dance Unit continued 

Dances included: Electric Slide, Cotton-Eyed Joe,  Ju Ju on that 

Beat, & Watch Me 

6 Dance Unit continued 

7 Dance Unit continued 

Cultural Dance from other countries like Tarantella, Mexican 

Hat Dance, Virginia Reel, & Australian Bush Dance 

8 Exercise Stations 

Jump Rope, Just Dance,  free throw shooting, jump bands, 

throwing, & soccer pass 

9 Dance Review 

10 Soccer Unit 

Ball control & dribbling drills, pass & shooting drills 

11 Soccer Unit continued 

Review skills and integrated games to reinforce learned skills 

12 Station Activities 

Hula hoops, basketball skills, jump roping, soccer ball skills 

 

Week’s 2-7 intervention period.  During the intervention period, the control and 

experimental groups met during regularly scheduled 45 minute, twice weekly fifth grade 

physical education classes. This protocol required no change to their daily routine.  During this 

time, the control group participated in regularly scheduled curriculum.  The control group was 

not permitted to participate in any roller skating or inline skating activities during class periods 

through the course of the eight week study.  The curriculum included activities such as the 
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completion of a softball unit, dance unit, exercise stations, and the beginning of a soccer unit.  

Table 3.2 provides an overview of the curriculum for the control group during this study. 

The experimental skating groups participated in a modified skating curriculum adapted 

and/or reprinted with permission from Skatetime (2013a, 2013b, 2017) and Skate in School 

(2016a, 2016b) that ensured commonality between the roller skating and inline skating groups 

for purposes of this study.  Each lesson provided a warm-up, an activity of the day, and closure.  

Table 3.3 provides an overview of the curriculum and Appendix J and Appendix K details each 

lesson and supplemental enrichment activity administered during this study.  Additionally, all 

skating activities were held indoors through the course of this study.  During the study, the 

students in the inline class had a scheduled Friday holiday that required the students to make up 

that day.  The teacher and students agreed to make up the time for that missed Friday during their 

recess that followed the classes normally scheduled class time.  

Table 3.3 

Skating Curriculum Overview 

Lesson Overview 

1 Introduction to skating 

2 Skating basics: falls, standing, and basic stops 

3 Skating basics: V-walk, stroke, and basic stops 

4 Skating basics: stride lengthening 

5 Extending stances, gliding, stride, and stops 

6 Basic turns 

7 Put it together: Skills progress check 

8 Fitness Stations 

9 Backwards skating basics 

10 Put it together: Skills practice and refinement 

11 Put it together: Skills practice and refinement 

12 Skating Unit skills test 

Note. See Appendix J for lesson plans and Appendix K for enrichment activities. 
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Week 8 posttests.  At the end of the intervention period, a series of posttests were 

performed to re-measure students’ fitness.  The posttests were conducted by the assessment team 

and followed the two day protocol established during the pretesting.  Students followed the same 

rotation of stations and evaluators managed the same stations established in the pretests for 

consistency of data collection. 

Statistical Analysis 

 The Statistical Package for Social Sciences (SPSS) version 23 was utilized to analyze the 

descriptive statistics for this study.  Data is displayed as group means and standard deviations.  A 

one-way analysis of variance (ANOVA) was conducted separately to evaluate the mean 

differences for each of the four factors: cardiovascular fitness, static balance, explosive power, 

and agility.  Each factor consisted of three levels to include a control group, roller skating group, 

and inline skating group.  The dependent variable for this study was the difference in posttest 

minus pretest fitness testing scores.  Post hoc tests were conducted when appropriate. An alpha 

set at the .05 level defined the significance for all tests. 
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CHAPTER 4  

RESULTS 

 

This chapter details the results for each of the four hypotheses to determine the effect of a 

skating unit on cardiovascular fitness, balance, explosive power, and agility in fifth grade 

students.  Additionally, this chapter provides a sample analysis on the participants to determine 

their viability for final analysis and an exploratory analysis that examines the impact of gender 

on each of the four hypotheses. 

Sample Analysis 

Prior to final analysis, several evaluations were performed on the samples to determine 

their viability to be used for analysis.  Participants were evaluated based on attendance, improper 

physical education attire during the pre and posttest evaluations, and the removal of extreme 

outliers.  Daily attendance was recorded by the teacher during the intervention period of this 

study.  Participants, who did not meet the 8 out of 11 lessons (72%) attendance, would have had 

their data removed from final analysis.  After a review of the attendance records, all (n=71) 

students met the attendance requirement.  The attendance rate by class was: control 95.65%, 

roller skating experimental 96.5%, and inline skating experimental 93%.  Next, participants were 

removed from the analysis due to measurement error and/or improper physical education attire 

(i.e. boots) during testing periods.  In total, nine Stork, five vertical jump, and three agility data 

points were removed from analysis and treated as missing data.  Finally, extreme outliers were 

identified and removed prior to final analysis.  Prior to and during this study, a few participants 

were identified to have high athletic prowess that could positively or negatively skew the 

analysis.  For purposes of analysis, an extreme outliner was defined by a value which lies more 
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than 3.0 times the interquartile range (IQR) below the first quartile (Q1) or above the third 

quartile (Q3) and is represented mathematically where the score (x) is: x < Q1 – 3 * IQR or x > 

Q3 + 3 * IQR (Jones, n.d.).  In total, four participants (Illinois Agility, n=1; Stork Standing, n=3) 

were removed from the samplings (see Figure 4.1 and 4.2). 

 
Figure 4.1.  Illinois Agility Outliers.  The extreme outlier is defined by a star. 
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Figure 4.2. Stork Balance Outliers.  The extreme outliers are defined by a star. 

 

Hypotheses Results 

 This section will report the results for each of the hypotheses to investigate the effects of 

the skating unit.  The four hypotheses (H1) are as follows: (1) Does the mean change in the 

PACER scores differ among the three experimental populations: those in the control, those 

who roller skate, and those who inline skate?  (2) Does the mean change in the static balance 

scores differ among the three experimental populations: those in the control, those who roller 

skate, and those who inline skate? (3) Does the mean change in the vertical jump scores 

differ among the three experimental populations: those in the control, those who roller skate, 

and those who inline skate?  (4) Does the mean change in the agility scores differ among the 
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three experimental populations: those in the control, those who roller skate, and those who 

inline skate? 

 Hypothesis 1 cardiovascular fitness.  A one-way analysis of variance (ANOVA) was 

conducted to evaluate the mean change in the population for cardiovascular fitness between the 

skating groups and the change in PACER testing scores.  The independent variable, group 

cardiovascular fitness factor, included three levels: control, roller skating, and inline skating.  

The dependent variable was the difference (posttest minus pretest) in PACER scores.  The 

ANOVA was non-significant at the .05 level, F(2, 67) = 1.49, p = .23.  The strength of the 

relationship between the group cardiovascular fitness factor and difference in PACER scores, as 

assessed by η
2
, was a small to medium association, with the cardiovascular factor accounting for 

4.2% of the variance of the dependent variable. 

The results of the findings do not support hypotheses one.  Figure 4.3 shows the 

distribution of the three group levels for cardiovascular fitness and the means and standard 

deviations are reported in Table 4.1. 
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Figure 4.3.  Changes in PACER laps completed for control, roller skating, and inline skating 

groups. 

 

Table 4.1 

Means and Standard Deviations for PACER laps completed 

Group n M SD 

Control 19 6.21 5.85 

Roller Skating 25 4.60 4.26 

Inline Skating 26 7.12 5.66 

 

 Hypothesis 2 static balance.  A one-way ANOVA was conducted to evaluate static 

balance between the skating groups.  The dependent variable was the difference in Standing 

Stork Balance time.  The ANOVA was significant at the .05 level, F(2, 56) = 4.90, p = .011.  The 

strength of the relationship between the group static balance factor and difference in Standing 

Stork Balance time, as assessed by η
2
, was a strong association, with the group static balance 
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factor accounting for 14.9% of the variance of the dependent variable.  Figure 4.4 shows the 

distribution of the three group levels for balance. 

 
Figure 4.4.  Changes in Stork balance time for control, roller skating, and inline skating groups. 

 Follow-up tests were conducted to evaluate pairwise differences among the means.  

Because Levene’s test was non-significant, F(2, 56) = 2.57, p = .090, we assume the variances 

were homogenous and conducted post hoc comparisons using the Tukey-Kramer test.  An alpha 

at the .05 level determined the significance.  There was a significant difference in the means 

between the groups that received the inline skating (M = -0.98) and roller skating (M = 3.57) 

treatment.  The group that participated in roller skating showed on average a greater increase in 

balance time compared to inline skating.  No significant differences reported between the roller 

skating (M = 3.57) and control (M = 0.29) groups and the inline skating (M = -0.98) and control 

(M = 0.29) groups.  The 95% confidence intervals for the pairwise differences, as well as the 

means and standard deviations for the three balance groups, are reported in Table 4.2. 



 

47 
 
 

Table 4.2 

95% Confidence Intervals of Pairwise Differences in Mean Changes and Standard Deviations 

for Modified Stork Standing Balance Test in seconds 

Group n M SD Control Roller Skating 

Control 17 0.29 3.38   

Roller Skating 22 3.57 4.13 [-0.50, 7.05]  

Inline Skating 20 -0.98 6.42 [-5.14, 2.59] [-8.17, -0.93]* 

Note: An asterisk indicates that the 95% confidence interval does not contain zero, and therefore 

the differences in the means is significant at the .05 significance using Tukey-Kramer procedure. 

 

The results of the findings support hypotheses two in that there are differences between 

those who roller skate compared to those who inline skate.   

 Hypothesis 3 explosive power.  A one-way ANOVA was conducted to evaluate 

explosive power between the skating groups.  The dependent variable was the difference in the 

vertical jump inches.  The ANOVA was non-significant at the .05 level, F(2, 63) = 1.34, p = .27.  

The strength of the relationship between the group explosive power factor and difference in 

vertical jump inches, as assessed by η
2
, was a small to medium association, with the group 

explosive power factor accounting for 4.1% of the variance of the dependent variable.  

The results of the findings do not support hypotheses three.   Figure 4.5 shows the 

distribution of the three group levels for explosive power and the means and standard deviations 

are reported in Table 4.3. 
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Figure 4.5.  Changes in vertical jump inches for control, roller skating, and inline skating groups. 

 

Table 4.3 

Means and Standard Deviations for Vertical Jump in inches 

Group n M SD 

Control 19 0.39 1.93 

Roller Skating 24 1.27 1.84 

Inline Skating 23 0.67 1.69 

 

 Hypothesis 4 agility.  A one-way ANOVA was conducted to evaluate agility between 

the skating groups. The dependent variable was the difference in Illinois Agility time.  The 

ANOVA was non-significant at the .05 level, F(2, 63) = 1.60, p = .21.  The strength of the 

relationship between the group agility factor and difference in Illinois Agility time, as assessed 

by η
2
, was a small to medium association, with the group agility factor accounting for 4.8% of 

the variance of the dependent variable. 
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The results of the findings do not support hypotheses four.  Figure 4.6 shows the 

distribution of the three group levels for agility and the means and standard deviations are 

reported in Table 4.4. 

 
Figure 4. 6.  Changes in Illinois Agility time for control, roller skating, and inline skating 

groups. 

 

Table 4.4 

Means and Standard Deviations for Illinois Agility Test in seconds 

Group n M SD 

Control 19 -1.28 1.60 

Roller Skating 25 -1.12 1.86 

Inline Skating 22 -0.40 1.62 
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Teacher Exit Questionnaire 

This section will detail the results of the Teacher Exit Questionnaire.  The physical 

education teacher was asked to participate in a short questionnaire designed to solicit 

impressions and observations of the skating unit and to share the feelings expressed by students.  

Below are those responses to the questionnaire (see Appendix K for question set). 

Question 1:  “What was your overall impression of the skating unit?”  The teacher spoke 

highly of the skate study.  Prior to the study, the teacher and researcher met often where the 

teacher expressed her excitement about what kind of an opportunity this was going to be for the 

fifth grade class.  This excitement continued through the course of the study.  That enthusiasm 

was expressed in phone conversations, text messaging, and email.  In response to this question, 

the Teacher stated, “I thought it was great! The kids really loved it and it was something new and 

exciting for most of them. It made them use muscles many of them were not used to using on a 

regular basis.” 

Question 1a:  “Fears or concerns prior to the study?”  As with any study, there are some 

concerns that may arise on behalf of those who will be conducting the intervention during the 

study and the participants of the uncertainty of what may transpire.  This study was no different.  

One of the main concerns expressed by the teacher was space.  A structural obstacle was located 

in one of the corners of the gym that would require the teacher to plan accordingly to ensure 

student safety and that the structure did not negatively influence the study.  This concern was 

reflected in our first meeting and was a concern throughout the life of the study.  After reviewing 

the structure, it would pose some challenges, but the researcher and teacher felt that there would 

be ample space to proceed.  During the intervention period, on a few occasions, the teacher had 

to make some adjustments to the activities.  It is important to note, the wheels on the roller skates 
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and inline skates were specifically designed for indoor use only.  If the teacher would have been 

able to conduct some of the activities outside, spacing would not have been a challenge.  In 

response to this question, the Teacher stated, “Space was a concern because of the new storage 

unit. I was also worried about whether or not the kids would have as much excitement as I did 

about the unit.” 

Question 2: “What were the students’ impressions during this unit?”  The purpose of this 

question was to share the students’ perspective of the skating unit.   In response to this question, 

the Teacher stated, “They LOVED it!! Most of them were really sad when it was over. They all 

said it went by really fast.” 

Question 2a:  “Fears or concerns prior to the study?”  Student fears or concerns were 

short lived.  Most of the fears were from those students who never had an opportunity to skate 

before, which is an understandable feeling by anyone.  The teacher was empathetic to those 

individuals and was overheard by the researcher spinning the potential negative thoughts into 

positive excitement.  In response to this question, the Teacher stated, “There were a few students 

who were very nervous about skating for the first time.  Other than those first time jitters there 

really weren’t any concerns that were shared with me.” 

Question 2b:  “Was there visual improvement on those who participated in the roller 

skating and inline skating classes? Please explain.”  The purpose of this question was to see how 

students were progressing through the curriculum.  The curriculum was specifically designed to 

allow for flexibility depending on the success rate of the students as they progressed through 

each lesson.  Enrichment activities were added to supplement the daily lessons to allow those 

more advanced to not be held back when special attention was needed. 

In response to this question, the Teacher stated, 
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Oh yes! There were only a handful of students who already had a decent skill set in 

skating. With more room I think they could have improved further but it was still very 

good exercise for them and they really enjoyed it. The other students significantly 

improved throughout the study. Some had to start on the entry rug but soon made it out 

onto the gym floor with everyone else. I saw balance go up significantly in all of the 

students while they were skating. It was also really great to watch the students get more 

and more comfortable and less wobbly on the skates as we went along. The looks on their 

faces when they accomplished something new was so rewarding! 

Question 3:  “What do you feel was successful about the skating unit?”  The question 

was an opportunity for the teacher to share both the hard and soft skills learned during the skate 

unit.  The curriculum was adapted from Skate in School that followed the SHAPE American 

National PE Standards and the researcher wanted to know what impact the skating unit had 

beyond the classroom. 

In response to this question, the Teacher stated, 

For most of the students it gave them the chance to try something out of their comfort 

zone and daily norm. There were so many students who told me they were asking their 

parents to get them their own pair of skates they loved it so much. It was great knowing 

that a study turned into something that the kids were wanting to take the next step further 

outside of class! 

Question 4:  “What do you feel was unsuccessful about the skating unit?”  As with any 

curriculum, there is always room for improvement.  Curriculum is dynamic and needs to adapt to 

given situations.  This was an opportunity for the researcher to address changes to the curriculum 

to improve/strengthen student learning. 
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In response to this question, the Teacher stated, 

I wish that our schedule would have worked out in a way so that there could have been 2 

of us instructing in class. That way one of us could have focused on the students needing 

extra help and one of us could have focused on improving the skill set of those who were 

at a higher level. Those just starting out in skating needed a lot of assistance and I found 

it hard to spread myself evenly between the two groups. I also wish we could have had 

more space so the students could have spread out more. 

Question 5:  “What modifications might be made in the future for the skating unit?”  One 

of the biggest challenges that physical education teachers have is trying to find the balance 

between those students who are excelling and those who may require some extra attention.  This 

skating unit was not immune to this and the teacher would need to be able to adapt to those 

situations. 

In response to this question, the Teacher stated, 

With our students I found that their skill sets were either high or in the beginning stages.  

For some they transitioned from beginner to intermediate quickly, but some didn’t ever 

transition. Possibly having two curriculums, one for the more advanced skaters and then 

one that really focused on just getting the kids up and working on balance at a more 

drawn out pace. The curriculum we used worked very well for those who picked up on 

the skating. The ones who were struggling on maintaining good balance however many 

times were not entirely ready to move on with the class. They were able to attempt all of 

the new skills but I would not say that many of them felt completely comfortable with 

them. 
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Questions 6:  “Would you consider doing a skating unit in the future?”  When any time a 

new curriculum is utilized for the first time, it is important of a teacher to determine its merit.  

This is especially important when introducing non-traditional activities into one’s classroom.  

This question was an opportunity for the teacher to share would they consider utilizing a skating 

unit in the future.  In response to this question, the Teacher stated, “Yes, the students really 

enjoyed it and now that I have the experience from the first one I know what to expect.” 

Question 7:  “Other comments.”  This was an open section for the teacher to add any 

additional comments that were not addressed in any of the above questions.  In response to this 

question, the Teacher stated, “We are so happy that we got to participate in the study. Thank you 

so much for providing this opportunity for our students!” 

 The comments by the physical education teacher demonstrate that a non-traditional unit 

like skating can be a refreshing and fun activity for students. 

Exploratory Analysis Results 

An exploratory analysis was conducted beyond the scope of this study to investigate how 

males and females performed in four hypotheses in this study.  Below are the results of that 

exploration. 

A one-way ANOVA was conducted on each of the four fitness factors to investigate the 

findings if there were differences within the male populations and with the female populations.  

The dependent and independent variables at the .05 level were used similar to the hypothesis 

tested earlier to determine significance.  Cardiovascular fitness based on gender were reported to 

be non-significant for males, F(2, 26) = .40, p = .675 (see Figure 4.7 & Table 4.5) and females, 

F(2, 38) = 1.71, p = .194 (see Figure 4.8 & Table 4.6).  Static balance results reported non-
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significance for males, F(2, 22) = 1.94, p = .167 (see Figure 4.9 & Table 4.7) and females, F(2, 

31) = 2.95, p = .067 (see Figure 4.10 & Table 4.8).  Explosive power also reported non-

significance in males, F(2, 25) = 2.01, p = .155 (see Figure 4.11 & Table 4.9) and females, F(2, 

35) = .42, p = .659 (see Figure 4.12 & Table 4.10).  Finally, agility also reported non-

significance in both males, F(2, 24) = 1.08, p = .357 (see Figure 4.13 & Table 4.11) and females, 

F(2, 36) = 1.31, p = .283 (see Figure 4.14 & Table 4.12). 

While the results for each gender were found to be non-significant in each of the four 

factors, further analysis of η
2
 was conducted to determine the strength of their associations.  The 

range for η
2
 was between 3.0% and 15% for males and between 2.4% and 16% for females for 

each of the four factors. All but three of the associations were classified as low to medium; while 

male static balance (15%), female static balance (16%), and male explosive power (13.9%) had 

demonstrated a strong or near strong association.  While the p-value’s did not indicate these two 

factors to be significant, an argument could be made that if there was either a larger sample size 

or the intervention period lasting longer than the 12 lessons, the exploratory analysis could 

induced significance in these two factors.  
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Figure 4. 7.  Changes in male PACER laps completed for control, roller skating, and inline 

skating groups. 

 

Table 4.5 

Means and Standard Deviations for Male PACER in laps completed 

Group n M SD 

Control 8 7.88 6.92 

Roller Skating 11 5.55 5.32 

Inline Skating 10 7.20 5.75 
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Figure 4.8. Changes in female PACER laps completed for control, roller skating, and inline 

skating groups. 

 

Table 4.6 

Means and Standard Deviations for Female PACER in laps completed 

Group n M SD 

Control 11 5.00 4.92 

Roller Skating 14 3.86 3.23 

Inline Skating 16 7.06 5.79 
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Figure 4.9. Changes in male Stork balance time for control, roller skating, and inline skating 

groups. 

 

Table 4.7 

Means and Standard Deviations for Male Modified Stork Standing Balance Test in seconds 

Group n M SD 

Control 7 0.60 4.55 

Roller Skating 9 2.46 2.31 

Inline Skating 9 -1.34 5.03 
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Figure 4.10.  Changes in female Stork balance time for control, roller skating, and inline skating 

groups. 

 

Table 4.8 

Means and Standard Deviations for Female Modified Stork Standing Balance Test in seconds 

Group n M SD 

Control 10 0.07 2.53 

Roller Skating 13 4.33 4.97 

Inline Skating 11 -0.69 7.60 
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Figure 4.11.  Changes in male vertical jump for control, roller skating, and inline skating groups. 

 

Table 4.9 

Means and Standard Deviations for Male Vertical Jump in inches 

Group n M SD 

Control 8 -0.31 1.85 

Roller Skating 10 1.50 1.41 

Inline Skating 10 0.90 2.37 
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Figure 4.12.  Changes in female vertical jump inches for control, roller skating, and inline 

skating groups. 

 

Table 4.10 

Means and Standard Deviations for Female Vertical Jump in inches 

Group n M SD 

Control 11 0.91 1.89 

Roller Skating 14 1.11 2.12 

Inline Skating 13 0.50 0.98 
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Figure 4.13.  Changes in male Illinois Agility time for control, roller skating, and inline skating 

groups. 

 

Table 4.11 

Means and Standard Deviations for Male Illinois Agility Test in seconds 

Group n M SD 

Control 8 -1.23 0.73 

Roller Skating 10 -0.59 1.25 

Inline Skating 9 -0.56 1.05 
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Figure 4.14.  Changes in female Illinois Agility time for control, roller skating, and inline 

skating groups. 

 

Table 4.12 

Means and Standard Deviations for Female Illinois Agility Test in seconds 

Group n M SD 

Control 11 -1.31 2.06 

Roller Skating 15 -1.48 2.13 

Inline Skating 13 -0.29 1.96 
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CHAPTER 5  

DISCUSSION 

The overarching purpose of this quantitative study was to investigate the effect of a 

skating unit on cardiovascular fitness, static balance, explosive power, and agility in fifth grade 

students in a northwestern Arkansas school district.  To investigate the effects of the skating unit, 

four hypotheses were developed to test for significance.  Those hypotheses are as follows:  (1) 

Does the mean change in the PACER scores differ among the three experimental populations: 

those in the control, those who roller skate, and those who inline skate?  (2) Does the mean 

change in the static balance scores differ among the three experimental populations: those in the 

control, those who roller skate, and those who inline skate? (3) Does the mean change in the 

vertical jump scores differ among the three experimental populations: those in the control, those 

who roller skate, and those who inline skate?  (4) Does the mean change in the agility scores 

differ among the three experimental populations: those in the control, those who roller skate, and 

those who inline skate? 

Discussion 

To date, research on the effects of a skating unit in children is limited.  An extensive 

review of the literature produced only one comparable study by Muehlbauer et al. (2013).  

However, while they found significance between their control group and inline skating 

experimental sample population, but they only investigated the impacts of a skating unit on 

children in balance and explosive power.  This study is unique in that not only did it investigate 

the relationship between balance and explosive power, it further explored the factors of 
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cardiovascular fitness and agility.  As a result the factors of cardiovascular fitness and agility are 

unique and will be compared to other studies similar in nature like ice skating. 

Students were invited to participate in this study during their normally scheduled class 

time with the intervention duration over a 6-week period (2x weekly, 12 lessons).  The class 

schedule was as follows: control group met on Tuesdays and Fridays and the two experimental 

groups, roller skating on Mondays and Thursdays and the inline skating on Wednesdays and 

Fridays.  During the intervention period, the control group (Table 3.2) participated in activities 

that the teacher normally schedules from year to year.  The goal of this study, related to the 

control group, was to allow the teacher to not have to deviate from what was already scheduled 

for the students during the intervention.  With the control group following their regularly 

scheduled curriculum this ensured that the researcher did not create a bias in the results.  As a 

result, the control group continued with their scheduled activities that included (time spent) 

following; the completion of a softball unit (3 lessons, 25%), dance unit (5 lessons, 41.7%), 

exercise stations with activities such as dancing and soccer skills (1 lesson, 8.3%), beginning of a 

soccer unit (2 lessons, 16.7%), and finally a skills station that included activities like soccer and 

jump roping (1 lesson, 8.3%) during the six week intervention period. 

The skating groups followed a specifically designed curriculum.  Prior to that design, an 

extensive review of literature was conducted to see if a curriculum already existed that could be 

utilized for this study.  The review produced limited evidence of skating curriculums designed 

specifically for schools which leaves physical education teachers in a positon to have to develop 

their own curriculum.  However, the search did produce two resources, Skatetime and Skate in 

School that provides a curriculum for skating as well as supplemental enrichment activities.  As 
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such, the curriculum designed for this study was an adaptation, with permission, from Skatetime 

and Skate in School (Appendix H and Appendix I).  The creation of a single curriculum was used 

since roller skating and inline skating share many of the same commonalities (i.e. stride and 

crossover turns) and by having a single curriculum for both, ensured that their schedules would 

be consistent as participants progressed over the 6-week intervention.  The curriculum was 

designed with course objectives that follow SHAPE’s National Standards (2013), a vocabulary 

list, assessment example(s), teaching strategies, and an activity that consisted of a warm-up and 

cooldown.  In addition, depending on the pace of the course, the teacher had a list of enrichment 

activities/games to use at their discretion to ensure a full days’ worth of activity during each 

lesson. 

Cardiovascular fitness.  While the finding reported to be non-significant for 

cardiovascular fitness, further investigation of the results found that the two skating groups 

demonstrated an improvement in their PACER scores illustrated by the means of the pretest and 

posttest scores.  A review of literature was conducted to find comparable research on a skating 

unit’s effect on cardiovascular fitness.  While the review produced no comparable research 

related to child populations, the review did produce several studies on the effects of skating on 

adult’s cardiovascular fitness.  While adults and children are not comparable physiologically, the 

studies conducted on adults demonstrated that skating could induce significance in those adult 

populations tested.  The most recent study by Orepic et al. (2013) concluded that inline skating 

could induce physiological changes improving the cardiovascular fitness in healthy adults.  

Additionally, studies conducted in the 1990’s concluded that skating induced significant changes 

in cardiovascular fitness in adult populations ( Melanson, Freedson, and Jungbluth, 1996; 

Melanson, Freedson, Webb, Jungbluth, and Kozlowski, 1996; Wallick et al., 1995). 
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The curriculum incorporated the research on cardiovascular fitness to allow for 

improvements.  Participants in the skating groups were able to meet a portion of their daily 

requirement of 60 minutes of moderate to vigorous activity (SHAPE, 2014, 2016; AHA, 2014) 

during physical education class.  This is attributed to several activities during the intervention 

like a long and continuous skating session to music, the change of pace (slow, medium, and fast) 

intermittently during activities, introduction of exercise stations, interval training based on laps 

or time, relay races, and prolonged continuous pace at various intensities.  Additionally, the use 

of perceived breathing and the use heart rate (HR) monitors could be incorporated by physical 

education teachers to demonstrate the physiological demands of the heart to skate at various 

intensities or to target an intensity for a given period of time. 

While this study found that a skating unit did not induce significance in cardiovascular 

fitness, the comparable studies on adults contradict the finding of this research.  Additionally, 

since the means of the PACER scores (posttest minus pretest) were found to improve 

cardiovascular fitness, further investigation into the control groups activities was warranted to 

potentially explain why not significant.  A review of the literature into soccer might have 

explained the non-significance.  The distance a soccer player runs during a soccer game places 

physiological demands on the body.  Research indicates that soccer does indeed have a 

significant effect on physiological health markers, like blood pressure and body composition, in 

children (Ørntoft et al., 2016), adolescents (Vasconcellos et al., 2016;2015), and men 

(Milanović, Pantelić, Kostić, Trajković, & Sporiš, 2015; Milanovic, Pantelic, Sporis, Mohr, & 

Krustrup, 2015). The current research into soccer suggests that the control groups’ 

cardiovascular fitness might have been influenced by participating in this activity during the 

intervention period, thus contributing to the non-significance of the hypothesis.   
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Reprinted with permission from Games and Activities (p. 2), by Skatetime.  Skatetime, 2013, 

Rockford, IL: Skatetime. Copyright 2013 by Skatetime.  
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Reprinted with permission from Games and Activities (p. 3), by Skatetime.  Skatetime, 2013, 

Rockford, IL: Skatetime. Copyright 2013 by Skatetime.  
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Appendix L: Skate Study Disclaimer 

 

This study contains copyrighted material, including but not limited to, the World Wide Web, any 

Mac based desktop word processing or publishing software, as well as Windows or any PC based 

desktop word processing or publishing software.  Any reproduction without expressed 

permission from either the Author, Skatetime, and/or Skate in School is strictly prohibited. 


