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 As obesity rates of children and adolescents rise within the United States, physical 

activity becomes increasingly important for adolescents with and without a disability. 

As the trend toward increased obesity rates in adolescents continues, there are similar 

increases in the percentage of children being educated in inclusive settings.  The purpose 

of this study was to examine the impact of inclusive and self contained physical 

education on the physical activity levels of students with and without a disability.  

 Twenty-seven sixth grade students without a disability and 3 students with a 

disability participated in the study.  The physical activity levels of the participants with 

and without a disability were assessed using the Actiwatch® accelerometers for one to 

two weeks during their inclusive or non-inclusive physical education classes.  The 

participants’ average physical activity levels were measured as the average movement 

counts per physical education class.  The participants’ average MVPA levels were 



assessed based on a previously determined cut-point to distinguish between sedentary-to-

light and moderate-to-vigorous physical activity. 

 The results of the ANCOVA comparing the physical activity levels of the 

participants without a disability indicated that there were no statistical differences 

between the two classes, F(1, 24) = .36, p = .55, partial 2 =.02.  Also, there were no 

significant differences between MVPA levels of the participants in the inclusive and non-

inclusive physical education classes, F(1, 24) = .24, p = .63, partial 2 =.01.  Visual 

analysis of differences in physical activity levels of students with a disability during 

inclusive and self contained classes indicated no clear trends in MVPA levels of the 

participants. However, the level of physical activity appears to be related to the size of 

the gymnasium where the participants had their physical education classes.  The result 

could also be related to many factors including the teacher behavior of each of the three 

observed physical educators, class context components, the class environment, the lesson 

focus during each observed class, and instructional assistance available to keep the 

students with a disability “on task” during the activity chosen for each class.       

This study contributes information about the physical activity behavior of 

adolescents with and without a disability in inclusive and self contained physical 

education.  Future research needs to examine what variables in inclusive and self 

contained physical education contribute to increased physical activity levels in students 

with a disability.  In addition, future research is needed to determine whether female 

average physical activity levels in physical education can be altered through different 

motivational programs targeted to their population. 

 



 

 

 

 

 

 

 

 

 

© Copyright by Kristin B. Sweeney 

April 20, 2006 

All Rights Reserved 

 

 

 

 

 

 

 

 

 

 

 



Physical Activity Levels of Students with and without a Disability  

in Inclusive and Self Contained Physical Education 

 

 

by 

Kristin B. Sweeney 

 

 

 

 

 

A THESIS 

submitted to 

Oregon State University 

 

 

in partial fulfillment of  

the requirements for the  

degree of 

 

 

Master of Science 

 

 

 

 

Presented April 20, 2006 

Commenced June 2006 

 



Master of Science thesis of Kristin B. Sweeney presented on April 20, 2006.  

 

APPROVED: 

 

 

Major Professor, representing Movement Studies in Disability 

 

 

Chair of the Department of Nutrition and Exercise Science 

 

 

Dean of the Graduate School 

 

I understand that my thesis will become part of the permanent collection of Oregon State 

University libraries.  My signature below authorizes release of my thesis to any reader 

upon request. 

 

 

 

    Kristin B. Sweeney, Author  

 

 

 

 

 



ACKNOWLEDGEMENTS 

 

I would like to acknowledge many people who were part of my life during the 

past two years while I worked towards obtaining a masters degree in Movement Studies 

in Disability (MSD) at Oregon State University (OSU).  I appreciate all the guidance and 

wisdom that so many people offered me so willingly.  

 Thank you to Dr. Joonkoo Yun for endless amounts of encouragement, support, 

assistance reviewing sections of my thesis, and your patience.  You changed my 

perspective and enhanced my knowledge on several different matters throughout my time 

at OSU.  I appreciate all that you have done to help me towards my degree and for 

assisting me in all aspects of my thesis study.  Thank you Jeff McCubbin, for accepting 

me into the MSD program, enhancing my knowledge in all aspects of Adapted Physical 

Education, being on my thesis committee and encouraging me throughout my time at 

OSU.  To Hans van der Mars for your advice, guidance, and time you spent training 

Bekkie and I to use SOFIT, also thank you for being a part of my thesis committee. 

Thanks also to Dr. Chris Draheim and Dr. Rick Levenson for being a part of my thesis 

committee. I appreciated your support! 

I’d like to thank Bekkie Bryan for helping collect SOFIT data and for taking time 

out of your busy schedule to lend me a hand!  I appreciate every interval you coded with 

me!  Thank you to my parents, Robert and Phyllis Sweeney and sister, Meg, for their 

constant encouragement and support.  Your belief in me kept me rolling when things 

were challenging.  Thanks mom for all the care packages and homemade goodies!  To all 

my friends, thank you for all your support and interest in my progress as I worked 



towards finishing up this thesis!  Finally, thanks also to Alieta Hass-Holcombe for your 

helpful advice and the ideas you shared with me on the topic of inclusion as well as 

allowing me to assist and learn from you while teaching adapted physical education.  

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONTRIBUTIONS OF AUTHORS 

Dr. Joonkoo Yun provided guidance and consultation in the data analysis and writing of 

the manuscripts within this thesis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TABLE OF CONTENTS 

 

          Page 

CHAPTER 1:  INTRODUCTION………………………………..            1  

 BACKGROUND………………………………………….            1 

 DEFINITIONS……………………………………………            5 

CHAPTER 2:  PHYSICAL ACTIVITY LEVELS OF STUDENTS 

  WITHOUT A DISABILITY IN INCLUSIVE AND 

  NON-INCLUSIVE PHYSICAL EDUCATION….             7 

 ABSTRACT……………………………………………….  8 

 INTRODUCTION…………………………………………             9 

 METHODS………………………………………………...  12 

 RESULTS………………………………………………….  21 

 DISCUSSION……………………………………………...  22 

 REFERENCES…………………………………………….  26 

CHAPTER 3: PHYSICAL ACTIVITY LEVELS OF STUDENTS  

             WITH A DISABILITY IN INCLUSIVE AND SELF 

  CONTAINED PHYSICAL EDUCATION………… 29 

 ABSTRACT………………………………………………… 30 

 INTRODUCTION…………………………………………... 31 

 METHODS…………………………………………………..  34 

  RESULTS…………………………………………………… 42 

  DISCUSSION……………………………………………….. 48 

  REFERENCES……………………………………………… 56 

 CHAPTER 4: SUMMARY………………………………………….. 60 

  RESEARCH CONCLUSION……………………………….. 60 

  FUTURE RESEARCH DIRECTIONS……………………… 61 

 BIBLIOGRAPHY…………………………………………………… 63  

 

 

 



LIST OF APPENDICES 

 

Appendix                              Page 

APPENDIX A – REVIEW OF LITERATURE……….................................  70 

APPENDIX B – IRB APPROVAL…………................................................ 90 

APPENDIX C – INVITATIONAL LETTER…………................................ 92 

APPENDIX D – INFORMED CONSENT DOCUMENT FOR STUDENTS  

   WITHOUT A DISABILITY……………………………… 94 

APPENDIX E – INFORMED CONSENT DOCUMENT FOR STUDENTS  

   WITH A DISABILITY…………………………………… 98 

APPENDIX F – MODIFIED SOFIT FORM……………………………….. 102 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LIST OF TABLES 

 

Table                     Page 

2.1 Class activity and location throughout data collection...………  13 

 

2.2 Descriptive Statistics from inclusive and non-inclusive  

            physical education classes……………………………………..  21 

 

3.1       Lesson focus and location during the observed  

physical education classes……………………..……………....  37 

 

3.2 Average SOFIT percentages of lesson context components..…  43 

 

3.3 Average SOFIT percentages of teacher behavior  

components ………………...………………………………….  44 

 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LIST OF FIGURES 

 

Figure                     Page 

2.1 Average percent observed of class context components………  16  

 

2.2  Percent of class context components observed……...………...  16 

 

2.3  Average percent observed of teacher behavior components......  17 

  

2.4   Percent of teacher behavior components observed…….....…...  17 

     

3.1       Percent of class context comp onents.………………………….  43 

 

3.2       Percent of teacher behavior components………………………  44 

 

3.3       BP’s average physical activity levels………………………….   45 

        

3.4       BM’s average physical activity levels.…………………………   47 

       

3.5       GM’s average physical activity levels…………………………  48 

 

3.6 MVPA comparisons between different classroom environments  52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

DEDICATION 

 

This thesis is dedicated to my parents 

 

Robert and Phyllis Sweeney 

 



PHYSICAL ACTIVITY LEVELS OF STUDENTS IN INCLUSIVE AND 

SELF-CONTAINED PHYSICAL EDUCATION 

 

 

CHAPTER 1: INTRODUCTION 

 

The Surgeon General’s Report on physical activity and health (US Dept. of 

Health and Human Services [USDHHS], 1996) and the American Heart Association 

([AHA], 2005) find that daily physical activity can provide many health benefits.  These 

benefits include a reduction in the prevalence of obesity, adult-onset diabetes, improved 

bone density (AHA), and mental health (Biddle, Gorely & Stensel, 2004; Schomer & 

Drake, 2001).  However, research indicates low fitness and physical activity levels 

among children and youth with and without a disability (AHA; Longmuir & Bar-Or, 

2000).  Physical activity is especially important for individuals with a disability because 

it can reduce their chance of developing secondary conditions.   

In order to break the pattern of sedentary living in children and adolescents, the 

Centers for Disease Control ([CDC], 2002), recommends interventions which will 

encourage them to engage in physical activity (Pivarnik, 2004).  Physical education is the 

most widely available resource for promoting physical activity among children and 

adolescents (McKenzie, Marshall, Sallis & Conway, 2000; Finn & Specker, 2000).  

Therefore it is necessary to find ways that physical education can help student reach 

recommended levels of moderate-to-vigorous physical activity (MVPA).  To maintain 

optimal health, Healthy People 2010 suggests that students should spend 50 percent of 

class time at a MVPA level (USDHHS, 2000). 
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Middle school is often the first time that many students are taught by a certified 

physical education specialist (National Association for Sport and Physical Education 

[NASPE], 1998), one who is trained to provide classes with activities structured to help 

students maintain a MVPA level for 50%, or more, of class time.  Considering declining 

enrollments in high school physical education, middle school physical education may be 

the last public education opportunity many adolescents have to become physically 

educated. 

For the last three decades, in schools across the nation, the inclusion of students 

with disabilities into general physical education has been encouraged and supported.  Full 

inclusion means educating all students with disabilities in general education settings 

(Block, 2000; Sherrill, 1994; Vogler, Koranda, & Romance, 2000).  It has evolved from a 

series of social, legislative, and political events which emphasized equal participation of 

children with disabilities with their typically developing peers (Block & Vogler, 1994; 

Vogler et al., 2000).  According to researchers, inclusive education supports the 

celebration of individual differences and respect for a wide variety of abilities, and 

encourages students to value personal uniqueness while recognizing their own strengths 

(Block, 2000; Obrusníkovà, Vàlkovà, & Block, 2003; Vogler et al., 2000).  

Inclusion advocates argue that inclusion can benefit children with and without a 

disability both socially and academically.  Advocates find that the regular physical 

education environment can bolster students with disabilities’ progress as they are held to 

higher expectations, exposed to more challenging content and inspired by the example of 

their non-disabled peers (Block, 2000; Craft, 1994; Heithecker, 1994).  Heithecker (1994) 

suggests that students with disabilities can benefit socially from inclusion by learning 
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from and modeling the appropriate social behavior of their non-disabled peers.  Also 

researchers find that inclusion can bring benefits to students without a disability (Block, 

2000; Heithecker, 1994; Rafferty & Boettcher, 2000).  For example, they become more 

tolerant, learn to appreciate human differences, as well as come to understand and accept 

individuals with disabilities (Craft, 1994; Heithecker, 1994; Muscott, 1995).   

While the purported benefits of inclusion are noteworthy, research has also argued 

that many students with disabilities in inclusive physical education do not have the 

appropriate support they need to ensure a successful experience (Block, Oberweiser, & 

Bain, 1995).  Block et al. (1995) found that inclusive class sizes can be too large, there 

can be a lack of appropriate equipment, and students with disabilities frequently can be 

overlooked.  These issues point to problems in instructional programming for students 

with disabilities in inclusive physical education.    

Inclusion is practiced in most schools today and a few researchers have evaluated 

the impact of inclusion on children with and without a disability (i.e. Obrusníkovà et al., 

2003; Rosser-Sandt, & Frey, 2005; Vogler et al., 2000).  Obrusníkovà et al. (2003) 

evaluated the impact of inclusion on attitude, motor skill, and knowledge development.  

They found that including children with disabilities would not delay the skill and 

knowledge development of children with or without a disability.  They also found that 

inclusion practice could foster positive attitudes toward individuals with disabilities.  

Despite these promising supports of inclusion, there is limited empirical evidence 

concerning the impact of including both students with and without disabilities in physical 

education on their level of physical activity.  
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Considering the importance of physical activity in educational settings, it is 

critical to examine the impact of inclusive physical education on the physical activity 

levels of children with and without disabilities.  Determining how much time students 

spend being physically active in inclusive and non-inclusive physical education might aid 

physical education teachers in assessing its effectiveness.  The purpose of this study was 

to examine and compare the physical activity and MVPA levels of middle-school 

students with and without a disability in inclusive, non-inclusive, and self-contained 

adapted physical education.   

 

Research Questions 

The following research questions were examined in the study: 

1) Would the physical activity level of students without a disability be affected by the 

placement of students with disabilities in their physical education class?   

2) Would the MVPA levels of students with a disability differ between their inclusive and 

self-contained physical education classes?  

 

Assumptions 

In this study the following assumptions were made: 

1. The presence of the researcher did not alter the physical activity levels of the 

participants.   

2. Physical activity was accurately measured by the Actiwatch®. 
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Limitations 

There were also limitations which could have affected this study: 

1.   The participants were not randomly sampled. 

2.   Group assignments were pre-selected. 

 

Delimitations 

The following aspects delimit the study: 

1.    Data were collected from 30 students from Linus Pauling Middle School.  

2.    The setting for the study was an inclusive and a non-inclusive general physical     

       education class as well as a self-contained physical education class at Linus    

       Pauling Middle School.   

3.    Physical activity was measured by accelerometer. 

 

Definitions 

Physical activity:  Any Actiwatch® accelerometer activity count of 1 or above during a 

15 second epoch measure. 

Developmental Delay:  “Federal legislation indicates that developmental delays can occur 

in five areas: a) cognitive, b) physical, c) language and speech, d) psychosocial or 

emotional, and e) self-help skills.  Statistical criteria are usually established for 

diagnosis.” (Sherrill, 1998, p. 441) 

Inclusive Placement: “Requires the same placement (regular physical education) for 

everyone, with the assumption that appropriate services will be made available in 

the mainstream.” (Sherrill, 1998, p.74) 
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Lifeskill Class: Students who are in the Lifeskill class are between 11 and 14 years old 

and have a broad range of developmental disabilities.  The students are chosen to 

be in the Lifeskill class by their Individualized Education Program (IEP) team, 

based on the severity of their disability. 

Inclusive General Physical Education (GPE): Physical Education for typically developing 

students including students from the Lifeskill class. 

Non-Inclusive GPE: Physical Education classes which does not include any students 

from the Lifeskill class. 

Self-Contained Adapted Physical Education: Adapted Physical Education only for 

students in the Lifeskill class with teacher aids and peer tutors to assist the 

physical educator.  

Moderate-to-vigorous Physical Activity: Actiwatch® count of 175 or more per 15 second   

epoch measure.  

 

 

 

 

 

 

 

 

 

 



 

 

7

 

CHAPTER 2 

 

 

 

 

 

 

 

Physical Activity Levels of Students without a Disability  

In Inclusive and Non-inclusive Physical Education 

 

 

 

 

 

 

 

Kristin B. Sweeney 

 

 

 

 



 

 

8

 

ABSTRACT 

 

Purpose:  To compare the average physical activity levels and amount of moderate to 

vigorous physical activity (MVPA) of adolescents without a disability during inclusive 

and non-inclusive physical education.  

Participants: 27 sixth grade students (13 girls and 14 boys) with no documented physical 

or mental disabilities participated in this study.  

Methods: The participants wore an Actiwatch® accelerometer on their waist for one 

week during their physical education classes.  The subjects’ average physical activity 

levels and MVPA levels were assessed through an ANCOVA.   

Results:  The results of this study revealed no significant differences in both physical 

activity levels and MVPA levels of students without a disability between inclusive and 

non-inclusive physical education.   

Conclusions:  The physical activity levels and MVPA levels of students without a 

disability were not affected by the placement of students with a disability in their physical 

education class.  
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INTRODUCTION 

 

According to the Surgeon General’s Report on physical activity and health (US 

Dept. of Health and Human Services [USDHHS], 1996), daily physical activity can 

provide many health benefits.  These benefits include a reduction in the prevalence of 

obesity and adult-onset diabetes, improved bone density (American Heart Association 

[AHA], 2005), and improved mental health (Biddle, Gorely, & Stensel, 2004; Blair & 

Connelly, 1996; Schomer & Drake, 2001).  Physical activity in children and adolescents 

also aids the development of motor, social, and leisure skills and lays the groundwork for 

a healthy lifestyle (Sleap & Tolfrey, 2001).   

In recent years, researchers around the world have studied the physical activity 

patterns of males and females in grade school (Biddle et al., 2004; Sleap & Tolfrey, 

2001).  Researchers have found that physical activity patterns which are developed 

during and continued throughout childhood and adolescence will carry over and continue 

in the adult lives of individuals with and without disabilities (Pivarnik, 2004; Shuldheisz 

& van der Mars, 2001; Sleap & Tolfrey, 2001).  For example, a cross sectional study by 

Anderson, Wold and Torsheim (2005) assessed the frequency and time spent in leisure 

time physical activity of adolescents.  Results showed that the least active persons during 

early adolescence were those least likely to change their physical activity behavior during 

their teenage years.  

While obesity rates of children and adolescents in the United States continue to 

climb, physical activity promotion becomes increasingly important.  The most widely 

available resource for promoting physical activity among children and adolescents today 
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is physical education (USDHHS, 1996).  For many adolescents, middle school can be the 

first time they are taught by a certified physical education specialist (NASPE, 1998).  

Also, considering declining enrollments in high school physical education across the US, 

middle school may be the last public education opportunity many adolescents have to 

become physically educated.   

For the last four decades in elementary, middle and high schools across the 

country the inclusion of students with disabilities into physical education classes has been 

encouraged and supported.  Inclusion has evolved from a long series of social, legislative, 

and political events which emphasized equal opportunities for students with disabilities 

and called for educating these students with their typically developing peers (Block & 

Vogler, 1994; Muscott, 1995; Vogler et al., 2000).  As more schools supported the notion 

of inclusion, researchers examined different aspects of inclusive education to determine 

whether these types of classes were having a positive or negative impact on students with 

and without a disability. 

There are many different elements to consider when determining whether 

inclusion is having an effect on students.  Among other aspects,  researchers have studied 

the academic, social, and physical skill advancement of students with and without 

disabilities in inclusive classes (e.g., Block and Vogler, 1994; Faison-Hodge &Poretta, 

2004; McDonnell et al., 2003; Muscott, 1995; Rosser-Sandt & Frey, 2005; Vogler et al., 

2000).  Researchers have expressed concern about the negative effects inclusion might 

have on students without a disability (Lo Vette, 1996; McDonnell, 2003).  LoVette 

(1996) notes that “teachers (of inclusive classes) may be required to make major changes 

in plans to accommodate the included students and these changes may diminish 
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opportunities and experiences that were previously planned for regular students” (p. 5).  

However, Obrusníkovà, Valkova and Block (2003) examined potential effects of 

inclusive physical education on students without a disability and found that their 

knowledge and skill improvement was not hindered by inclusive classes.  Additionally, 

Block and Zeman (1996) found that students with disabilities, when supported by an 

adapted physical educator or teaching assistant, could be included in physical education 

without negatively affecting the program for students without a disability.  

As early described in this chapter, the importance of physical activity has received 

considerable attention in recent years.  However, there is limited information on the 

effects of inclusion on the levels of physical activity of typically developing students.  

Considering the responsibility of schools to help all students be physically active, and the 

responsibility of physical education to provide students with the opportunity to sustain 

high levels of moderate to vigorous physical activity (MVPA), it is important to examine 

whether an inclusive environment has an effect on the physical activity and MVPA levels 

of students without a disability.  

The purpose of this investigation was to evaluate the impact of inclusion on the 

physical activity levels of students without a disability.  The following research questions 

guided this study:  a) Would the physical activity level of students without a disability be 

affected by the placement of students with disabilities in their physical education class? 

b) Would the amount of MVPA time of students without a disability be affected by the 

placement of students with a disability in their physical education class?  The physical 

activity levels and percent of class time spent at a MVPA level between male and female 

participants were also examined. 
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METHODS 

 

Participants 

To examine the effects of inclusion on the level of physical activity and MVPA 

levels of students without disabilities, 27 students (13 girls and 14 boys) in sixth grade 

participated in this study.  Of the participants, 12 (6 male and 6 female) were in the 

inclusive class, and 15 (8 male and 7 female) were from the non-inclusive class.  The 

participants were from a middle school in the Northwest United States.  Informed consent 

was obtained from the participants’ parent or legal guardian as well as the participants. 

The informed consent document can be viewed in Appendix D (page 94). 

 

Class information 

The school where data were collected had seven sixth grade physical education 

classes which met every day of the week.  All of the sixth grade physical education 

classes were non-inclusive except for one.  The researchers chose to observe the two 

morning classes which were scheduled one after the other.  The first period physical 

education class was non-inclusive and the second was inclusive.  All of the classes 

observed were taught by a male student teacher enrolled in the masters of science in 

teacher education program under the supervision of a male physical education teacher 

who had been teaching at the middle school level for 12 years.  Both observed classes 

were approximately 35 minutes in length and were held in different school gymnasiums. 

The school has three different size gymnasiums including a mat room.  The exact 



 

 

13

location of the classes varied each day.  Table 2.1 displays location information for each 

class, both classes used the same gymnasiums. 

Table 2.1    Class activity and location throughout data collection 

Day  Class Activity Location 

Monday Rock Climbing Mat room 

Tuesday Capture the flag Large gym 

Wednesday Scooter relays Small gym 

Thursday Mat ball Small gym 

Friday Sumo wrestling Mat room 

               

The inclusive physical education class consisted of approximately 31 students; 25 

of the students did not have a documented disability and the number of students with a 

disability who were present in the class varied from three to five on different days of data 

collection.  Two instructional aides were present during the inclusive class to support the 

physical educator.  However, the instructional aides were not actively engaged in 

assisting all of the students in the class and only spoke or interacted with the students 

with a disability when a negative behavior occurred.   

The three to five students with a disability who took part in the inclusive physical 

education class were part of the Lifeskills class at the middle school.  These students 

were placed in the Lifeskills class because they were not thriving in the regular education 

environment.  The Lifeskills students had varying levels of mental retardation and 

developmental delays.  Detailed information about the students was not available to the 

researcher, however the students’ IEP team made the decision for placement into the 

Lifeskills class.   

The non-inclusive class consisted of approximately 30 students without a 

disability and was taught by the same male physical education student teacher who taught 
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the inclusive classes.  The lesson content and planned instruction in the inclusive class 

was exactly the same as the lesson content and instruction received by the non-inclusive 

class each day of data collection.  

 

Class context  

To determine whether the lesson content and instruction received in the inclusive 

class was exactly the same as the lesson content and instruction received by the non-

inclusive class each day of data collection, the researchers collected data on both class 

context and teacher behavior.  The class context (what the students were doing during 

each class) was monitored throughout the observed classes using the System for 

Observing Fitness Instruction Time (SOFIT).  This form can be viewed in Appendix F 

(page 102). The SOFIT (McKenzie, 1991) is a comprehensive system which can be used 

to measure the proportion of time that students spend in different components of lesson 

context and also measures components of teacher behavior during class time.  The 

standard SOFIT form contains a section where student physical activity levels can be 

recorded, this portion was removed from the SOFIT form used for this project because 

the Actiwatch® was being used to gather an objective measure of the participants’ 

physical activity.  

 According to McKenzie (2005) students spend their entire class in the following 

class context components: management (which includes transition, management and 

break times), knowledge (which includes time focused on student learning related to 

physical education), fitness (which is time allocated to cardiovascular endurance, strength 

or flexibility), skill (which is time devoted to practicing skills), game (application of 

skills in a competitive setting) and sometimes off task (free play time where instruction is 
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not intended).  Teacher behaviors are observed and measured according to whether they 

are promoting fitness (i.e. prompting or encouraging a fitness activity), demonstrating 

fitness (i.e. modeling fitness engagement), instructing (i.e. lectures, prompts, or provides 

feedback related to all physical education content), managing (i.e. manages students or 

environment), observing, or being off task (i.e. attends to responsibilities not related to 

the class).   

In order to perform data collection using the modified version of SOFIT, two 

graduate students were trained in the use of the instrument for three weeks.  Their 

training consisted of six one-hour sessions practicing coding vignettes from videotapes of 

physical education classes, studying SOFIT category definitions and coding conventions, 

and three one-hour sessions practicing coding with a trainer in a live physical education 

setting at the middle school where data were collected.  The inter-observer reliability for 

the two trained graduate students was determined as 90% and 88% for lesson context and 

teacher behavior before data collection began.  The two observers independently coded 

all of the observed classes throughout the week.  Inter-observer reliabilities using 

stringent interval by interval comparisons indicated agreements of 100%, and 94%, 

respectively for lesson context and teacher behavior. 

Based on visual analysis there were no distinct differences observed between 

contextual variables in the inclusive and non-inclusive classes using the SOFIT form.  

Figure 2.1 displays averages of the different contextual variables throughout the week of 

data collection between the inclusive and non-inclusive classes.  On average the inclusive 

and non-inclusive classes spent 51.2% and 50.4% of class time respectively, in a game 

situation.  Both the inclusive and non-inclusive classes spent 20% of class time practicing 
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sport and fitness related skills.  Figure 2.2 summarizes the occurrence of different 

contextual variables during each observed class.  These figures demonstrate that the 

inclusive and non-inclusive classes were almost identically structured.   

Figure 2.1 Average percent observed of class context components  
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Figure 2.2 Percent of class context components observed  
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               Note. n: Non-inclusive class, i: Inclusive class 

 

 The components that make up teacher behavior were also observed and recorded 

using the SOFIT forms.  Figure 2.3 displays the average of all of teacher behaviors which 

were observed throughout the week in both the inclusive and non-inclusive classes.  On 

average, during the inclusive and non-inclusive classes the teacher spent 5.8% and 5.4%, 

of class time respectively, promoting fitness.  The teacher spent 9% and 8% of class time 
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during the inclusive and non-inclusive classes performing management tasks.  Observed 

teacher behaviors were almost identical between the inclusive and non-inclusive classes.  

Figure 2.4 displays the components of teacher behavior as they occurred throughout the 

week in the observed classes.   

Figure 2.3   Average percent observed of teacher behavior components  
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Figure 2.4  Percent of teacher behavior components observed 
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Instrument 

The participants’ time spent at a MVPA level and their amount of accrued 

physical activity were assessed throughout their physical education classes using the 

Actiwatch® (Mini-mitter, OR).  The Actiwatch® accelerometer is a small, lightweight 
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electronic device designed to detect acceleration as a measure of human motion.  

Accelerometers have been used extensively and reported as an appropriate device for 

measuring physical activity levels in children (e.g., Rosser-Sandt & Frey, 2005; Swartz et 

al., 2000). A validation study by Puyau, Adolph, Vohra, Zakeri, & Butte (2004) 

examined Actiwatch® activity monitors against continuous measurements of energy 

expenditure in 7-18 year old individuals.  Optimal thresholds for classifying activity 

counts into sedentary, light, moderate and vigorous levels of physical activity were 

determined by regression and receiver operating characteristic (ROC) analysis (Puyau et 

al., 2004).  ROC analysis is the standard approach to evaluate the sensitivity and 

specificity of test results.  Results from this analysis showed that Actiwatch® activity 

monitors can be used to discriminate sedentary, light, moderate, and vigorous levels of 

physical activity.   

 Before data collection began, the Actiwatches® were tested for similarity of basic 

functional condition through several shake tests.  To complete each shake test the 

researcher wore all of the Actiwatches® on their waist and moved their body to simulate 

various physical activities including walking, running, sitting down and standing up.  

After each shake test the Actiwatches® were checked for variation in their physical 

activity counts.  Variation between all the Actiwatch® units used for the study was less 

than 10 percent.  

 

Procedures 

Data were collected in both the inclusive and non-inclusive classes during 5 

physical education classes.  At the beginning of each class the Actiwatch® was placed on 
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the waist of the 27 participants without a disability.  The waist was chosen as placement 

for the Actiwatch® in order to capture the participants’ core body movements.  Previous 

researchers have suggested accelerometers be worn as close to the center of gravity as 

possible to most accurately capture body movement (Chen et al., 2003; Nilsson, Ekelund, 

Yngve, & Sjöström, 2002).   

Also, to minimize reactivity, the participants wore the Actiwatch® around their 

waist during a physical education class for one class period before actual data collection.  

After each observed class the Actiwatches® were collected from each participant.  The 

activity count data from each Actiwatch® was downloaded and the Actiwatches® were 

reset before the next data collection period.   

The sampling (epoch) of the Actiwatches® used for the study was 15 seconds.  

Children’s activity patterns are spontaneous and intermittent in their nature and their 

activity patterns are characterized by spontaneous and frequent bouts of brief exercise at 

high and low intensities (Nilsson et al., 2002).  Although previous studies indicated that a 

60 second interval may be sufficient enough to track physical activity levels, 15 second 

sampling was used to increase the accuracy of the measurements.   

 

Data Analysis 

The research questions were answered using two separate one way ANCOVAs 

with gender as a covariant.  Using gender as a covariate was necessary because gender 

was not a factor which the researcher could control and previous studies have indicated 

gender differences in physical activity levels (Biddle, Gorely & Stensel, 2004; McKenzie 

et al., 1995; McKenzie et al., 2000; McKenzie, Prochaska, & Sallis 2004; Sleap & 
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Tolfrey, 2001; Trost, Pate, Freedson, Sallis, & Taylor, 2002).  More girls volunteered to 

participate in the study from the non-inclusive class than from the inclusive class.   

The independent variable was the inclusive and non-inclusive class.  The 

dependent variables were the subjects’ total physical activity counts during each class and 

the participants’ average MVPA level.  The participants’ average physical activity levels 

were calculated by separately averaging their movement counts from each class.  

Average MVPA levels for each class were calculated by determining the amount of time 

each participant had an Actiwatch® count of 175 or above during each observed class.  

This criterion value was based on Puyau et al. (2004) who examined the Actiwatch® 

threshold count for children 7-18 years of age.  Puyau et al. found that 700 Actiwatch® 

counts, and above was equivalent to moderate physical activity during a one minute 

epoch measure.  Based on this evidence, considering a 15 second epoch measure, the 

researcher divided 700 by four and found that 175 Actiwatch® counts or more every 15 

seconds would be considered a moderate physical activity level.  The subjects’ MVPA 

level for each class were calculated by averaging the amount of time students had an 

Actiwatch® count of 175 or above. 

Gender differences between the students’ average physical activity levels and 

average MVPA levels were also examined using ANOVA.  For this analysis the 

independent variable was gender while the dependent variable was average physical 

activity levels and average MVPA levels.  An alpha level of .05 was used for all 

statistical tests.  The Statistical Package for the Social Sciences (SPSS) for Windows 13.5 

(2005) was used to analyze the data using the ANCOVA and ANOVA.  
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RESULTS 

 

Results of this study indicated students in the inclusive class spent an average of 

39.72% of class time at a MVPA level during their physical education class, whereas 

students in non-inclusive class spent 41.55%.  However, the differences between two 

classes were not significant, F(1, 24) = .24, p = .63, partial 2 =.01.  Similar results were 

found in average levels of physical activity.  The average movement count for the 

inclusive class was 222.37 while the non-inclusive class had an average count of 207.61 

during class.  There were no significant differences between the subjects’ average 

physical activity levels in inclusive and non-inclusive physical education, F(1, 24) = .36, 

p = .55, partial 2 =.02.  Descriptive statistics from the analysis can be found in table 2.2.   

Table 2.2  Descriptive statistics the observed physical education classes 

Class Average MVPA Levels Average Physical Activity Levels 

 Mean SD Mean SD 

Non-Inclusive 41.55% 8.99 222.37 52.04 

Inclusive 39.72% 9.13 207.61 69.32 

 

The researchers also examined differences between the male and female subjects’ 

average physical activity level and MVPA level using ANOVA.  The results indicated 

that the average MVPA level in the male participants which was 44.29% and the females’ 

was 36.91%.  The average physical activity count in the male subjects was 235.52 as 

compared to the female average which was 194.58.  However, the results of the ANOVA 

indicated that there were only significant differences between male and female 

participants’ average MVPA levels, F(1, 25) = 5.39, p = .03, 2 = .18. The result from the 

ANOVA analysis of gender differences on average physical activity levels demonstrated 

no significant differences, F(1,25)=3.49 , p = .07, 2 =.12.   
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DISCUSSION 

 

This study revealed no significant differences in the average physical activity and 

MVPA levels of participants without a disability in inclusive and non-inclusive physical 

education classes.  The inclusive and non-inclusive classes had an average of 30 students 

and were led by one student teacher who was in a one year graduate physical education 

teacher education certification program.  As displayed in figure 2.1, lesson context 

components observed in both the inclusive and non-inclusive classes were almost 

identical.  The physical educator did not alter his lesson plan between the observed non-

inclusive and inclusive classes.  Also, it is important to note that the observed teacher 

behavior components displayed in figure 2.3 were almost identical during each observed 

class.  Both the inclusive and non-inclusive classes participated in the same activities 

throughout the week of data collection.  

Previous studies which examined participants’ social, academic or skill 

development through inclusive and non-inclusive physical education offered similar 

results, finding that inclusion did not have a negative affect on students without a 

disability.  Obrusníkovà et al. (2003) examined whether fourth and fifth grade students 

with and without disabilities were learning and gaining sport skills in an inclusive 

physical education environment.  In their study, the physical educator was given no 

additional support during class and they found that sport skill knowledge acquisition was 

the same for students without disabilities in an inclusive class compared to a non-

inclusive class.  Block and Zeman (1996) compared skill acquisitions and attitude 

changes within participants in an inclusive and non-inclusive sixth grade class and also 
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concluded that students with disabilities could be included into physical education 

without negatively affecting the program for students without a disability.  

Results of this study as well as the previous studies demonstrate that inclusion 

will not have a negative effect on students without a disability.  Also, the findings of this 

study are important because they demonstrate that physical activity levels of the 

participants without a disability are not negatively affected when students with a 

disability are included in their class.   

This study also revealed differences between male and female subjects’ average 

physical activity levels and MVPA levels.  Results of a one way ANOVA showed there 

was a significant difference between the MVPA levels of males and females without a 

disability in both classes.  However, there were no significant differences found between 

the average physical activity levels of males and females.  This result is similar to a result 

found by Jago, Anderson, Baranowski, and Watson (2005), who examined eighth grade 

participants’ physical activity levels using accelerometers.  Their results revealed 

significant gender differences in participants’ MVPA levels.  

The significant difference between average MVPA levels of the male and female 

participants could be attributed to several factors.  According to McKenzie et al., (2000) 

“Increased gender differences in physical activity in middle school lessons may be due to 

a number of variables, including subject matter variations, student biological and 

motivational changes, societal (peer and teacher) expectations, and increased differences 

in skill development” (p. 257).  Females in middle school are often less motivated to 

work hard (at a moderate to vigorous level of physical activity) in physical education 

because they dislike sweating and prefer to socialize rather than exercise (McKenzie, et 
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al., 2000).  The consistent observation that males participate in substantially greater 

amounts of MVPA than females underscores the need for physical activity intervention 

programs for females in physical education and after school.  

The significant differences found in the MVPA levels of male and female students 

confirms the results of many more studies determining activity levels of males and 

females (i.e. Biddle, Gorely & Stensel, 2004; McKenzie et al., 1995; McKenzie et al., 

2000; McKenzie, Prochaska, & Sallis 2004; Sleap & Tolfrey, 2001).  Sleap and Tolfrey 

(2001) investigated British children from 9 to 12 years old and found that girls, on 

average, were less active than boys.  Also, in a review of health related research, Biddle, 

Gorely, and Stensel (2004) determined that adolescent boys are more active than 

adolescent girls in most physical activity related studies.  Again, this commonality across 

studies leads me to believe that a change needs to occur within physical education to 

encourage females to remain at MVPA levels during physical education and be as 

physically active as the males. 

This study did involve a few assumptions and limitations.  It was limited in that 

the participants were from a pre-selected group.  Research was performed at a public 

school so the researchers could not randomly assign classes to groups and change the 

subjects’ class schedules.  Also, generalizing to this study’s findings at other middle 

schools should be done with caution because the physical education curriculum at the 

observed school was atypical in that it did not follow a set curriculum or lesson schedule.  

The physical education teachers at the school planned their lessons based on where they 

would be located each day of the three possible locations, which was sometimes 

unknown until a week before the class. 
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 More research is needed to examine the effectiveness of specific curricular and 

instructional adaptations within inclusive classes to determine what will make inclusion 

more successful for all involved.  A future study related to this study should measure the 

academic performance, social acceptance, and skill development of students with a 

disability in inclusive physical education while also evaluating student physical activity 

levels to determine if and which aspects of education are affected by inclusion.  This type 

of all encompassing study could help identify areas where inclusion in physical education 

needs improvement.   

Researchers should also evaluate more schools and more subjects to determine 

whether similar results are found and to increase the statistical power of the study.  Also, 

in reference to the gender differences noted in the participants, more studies need to be 

conducted which examine the effectiveness of different strategies to increase female 

participation in MVPA in physical education.    
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ABSTRACT 

 

Purpose:  The purpose of this study was to examine the MVPA levels of 3 students with a 

disability in their inclusive and self contained middle school physical education classes.  

Participants: Three students with mental retardation and no locomotor disabilities 

participated in this study. 

Methods:  Using an Actiwatch® accelerometer the researcher monitored participants’ 

physical activity and MVPA levels for three weeks during both their inclusive and non-

inclusive physical education classes.  The students’ average physical activity levels were 

compared through the visual analysis of a series of graphs.   

Results: The results indicated no clear trends in MVPA levels of the participants between 

the self-contained and inclusive classes, but the level of physical activity appears to be 

related to the size of the gymnasium where the participants had their physical education 

classes.  
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INTRODUCTION 

 

Disability affects nearly 49 million Americans and has a tremendous impact on 

the United States healthcare system (Cooper et al., 1999).  Participating in daily physical 

activity can provide many health benefits to children and adolescents with a disability 

(American Heart Association [AHA], 2005; USDHHS, 1996). These benefits include 

increased cardiovascular health, increased muscular strength enhancements on self-

esteem, and increased social acceptance (Biddle, Gorely & Stensel, 2004; Blair & 

Connelly, 1996; Schomer & Drake, 2001).  According to van der Ploeg, van der Beek, 

van der Woude, and van Mechelen (2004) individuals with a disability who participate in 

regular physical activity can reduce their chances of developing secondary disabilities 

and improve their functioning on all levels. 

Pivarnik (2004) has found that physical activity patterns which are developed and 

continued in childhood will carry over and persist into the adult lives of individuals with 

and without disabilities.  Furthermore, if children are developing healthy physical activity 

habits during school based physical education, they are more likely to take these habits 

with them into adulthood (Sleap & Tolfrey, 2001).  To maintain optimal health, Healthy 

People 2010 suggests that students should spend 50 percent of class time at a moderate to 

vigorous physical activity (MVPA) level (USDHHS, 2000).  It is only recently that 

physical educators have been called on by national government agencies to take an active 

and major role in combating serious public health problems such as the current obesity 

and Type II diabetes epidemics (CDC, 2001; McKenzie & Kahan, 2004; USDHHS, 

2000). To reduce the prevalence of health related diseases, an emphasis on increasing 
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physical activity, particularly increasing MVPA levels of students, has become one of the 

emerging trends in physical education (McKenzie et al., 1995; McKenzie & Kahan, 

2004).  

In addition to the focus on increasing physical activity and MVPA levels, the 

inclusion of students with disabilities into general physical education has emerged as a 

trend.  According to researchers, it is the physical educators’ responsibility to increase 

student engagement in MVPA (McKenzie et al., 2000) as well as adequately include 

students with a disability in their general physical education classes (Block & Zeman, 

1996).  The trend towards including students with disabilities in general physical 

education has been encouraged and supported in many schools across the nation.  It has 

evolved from a long series of social, legislative, and political events which emphasized 

equal participation of children with disabilities with their typically developing peers 

(Block & Vogler, 1994; Vogler, Koranda & Romance, 2000).  In an inclusive physical 

education class, researchers believe that individual differences should be celebrated and 

all students should learn to respect a wide variety of abilities, value personal uniqueness, 

and recognize their own strengths (Obrusníkovà, Vàlkovà, & Block, 2003; Vogler et al., 

2000).   

Place and Hodge (2001) have suggested that an inclusive school can be a place 

where everybody belongs, supports and is supported by his peers while his educational 

needs are met.  Also according to Place and Hodge, the social needs of students with a 

disability are often met in inclusive physical education classes.  Due to the importance of 

physical activity, academic learning and skill advancement in physical education, 

researchers have continued to examine whether inclusive education has an effect on these 
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components of education for students with and without a disability (e.g., Block and 

Vogler 1994; Faison-Hodge & Poretta, 2004; McDonnell, et al. 2003; Muscott, 1995; 

Rosser-Sandt & Frey, 2005; Vogler et al., 2000).  

Obrusníkovà et al. (2003) examined whether students without a disability were 

learning and gaining sport related skills during inclusive physical education.  They found 

that sport skill knowledge acquisition was the same for students without disabilities in an 

inclusive class compared to a non-inclusive class when appropriate support was provided.  

Block and Zeman (1996) examined supports for students with disabilities in inclusive 

physical education.  These researchers also found that when students with disabilities 

were appropriately supported, they could be included into physical education without 

negatively affecting the program for students without a disability.  The current research 

related to inclusion and its effects primarily examines social, physical skill development 

and academic learning rather than students’ physical activity (e.g. Block & Zeman, 1996; 

Obrusníkova et al., 2003; Vogler et al., 2000).   

As previously mentioned the importance of MVPA for students with and without 

a disability in physical education has received considerable attention in the recent years.  

To my knowledge, the effects of inclusion on the MVPA levels of students with a 

disability in inclusive physical education have not been examined.  Schools are 

responsible for helping students with a disability stay physically active.  Therefore it is 

important to examine whether an inclusive environment has an effect on the MVPA 

levels of students with a disability.  The purpose of this investigation was to evaluate the 

impact of inclusive and self contained physical education on the MVPA levels of students 

with a disability.  
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METHODS 

Participants 

Three participants between 11 and 14 years old at a middle school in the 

northwest United States volunteered to take part in this study.  All three participants were 

classified as having mental retardation by the school district which they attended.  None 

of the participants had a known medical or physical limitation such as a locomotor 

disability that would affect their physical activity participation.   

All of the participants attended the Lifeskills class at their middle school.  The 

Lifeskills class is a self-contained class for students with developmental disabilities who 

were not thriving in a general education environment.  The Lifeskills class was meant to 

help students develop skills for life tasks such as food shopping, math, reading and 

writing.  The Lifeskills class was chosen as the students’ least restrictive environment 

according to their Individualized Education Program team in accordance with statewide 

practices.   

Participant one, BP, was a sixth grade male with mental retardation.  Participant 

two, BM, was a seventh grade male with mental retardation.  Participant three, GM, was 

a sixth grade female with Down syndrome.  No intelligence or adaptive behavior scores 

were available to the investigator due to school policy.  The subjects attended both 

segregated physical education three times per week as well as inclusive physical 

education every day of the week.  These three participants were chosen to participate in 

this study because they had a high incidence disability and therefore increased the 

generalizability of the results. 
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Class setting  

 All of the inclusive physical education classes were held in one of the following 

locations: the large (100 yards x 120 yards) or medium (60 yards x 100 yards) sized 

gymnasium, or the mat room (30 yards x 50 yards) at the middle school.  The larger of 

the two gymnasiums is used for physical education classes and indoor school sporting 

events, the medium sized gymnasium is used for physical education classes.  The mat 

room contains a two story climbing wall and wrestling mats which cover the floor.  The 

observed inclusive physical education class consisted of approximately 25 students 

without disabilities and five students from the Lifeskills class.   

During data collection there were between three to five students from the 

Lifeskills class present.  This depended on whether different Lifeskills students had a 

speech therapy appointment.  Two instructional aides were present in the gymnasium or 

mat room during each observed class as well.  The instructional aides only intervened in 

the class when a Lifeskills student needed behavior intervention.  The inclusive classes 

met every day of the week for approximately 35 minutes.  

The first five inclusive classes were taught by a student teacher in a one-year 

physical education teacher education masters program under the supervision of an 

experienced physical education teacher.  This supervising teacher had eleven years of 

experience teaching middle school physical education.  The seven observed inclusive 

classes were taught by the male physical education teacher (this person was the 

supervisor for the student teacher).  This teacher held a teaching credential in physical 

education, had taken three adapted physical education related courses at a local 
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university, and had previous experience including students with disabilities in his 

physical education classes.     

The self contained physical education classes met three times per week for 

approximately 40 minutes in the afternoon.  Data were collected from the self contained 

class on four occasions.  All of the self contained physical education classes took place in 

half of the larger of the two gymnasiums which was divided by a room divider and 

consisted of approximately eight students.  A physical educator in his first year of 

teaching with a teaching credential in physical education taught the self contained classes 

and was assisted by four paraprofessionals and three eighth grade peer tutors.  The 

paraprofessionals and peer tutors were put in place by the school district and not the 

researchers.  These persons assisted the students directly during the designated activities 

for the physical education class.  The physical education teacher led the lessons and 

during individual skill practice time this teacher moved from student to student offering 

feedback and encouragement throughout the classes.  

The lesson focus and location of each inclusive and self contained physical 

education class is described throughout the observation period (Table 3.1).  The lesson 

focus changed every day or two for two weeks during the inclusive classes.  During the 

self contained classes the lesson focused stayed the same, focusing on basketball 

throughout the two weeks of observation.  The teachers followed a similar format for 

their lesson structure which included a warm-up, introduction to the activity for the day, 

skill practice and game.   
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Table 3.1.  Lesson focus and location during the observed physical education classes 

 Inclusive Classes Class Activity Location 

Week 1 Monday Rock Climbing Mat room 

 Tuesday Capture the flag Large gym 

 Wednesday Scooter relays Small gym 

 Thursday Mat ball Small gym 

 Friday Sumo wrestling Mat room 

Week 2 Monday Challenge course Mat room 

 Tuesday Challenge course Mat room 

 Wednesday Challenge course Mat room 

 Thursday Personal Challenges Mat room 

 Friday Crab soccer Mat room 

Week 3 Monday Crab soccer Mat room 

 Wednesday Knee Rugby Mat room 

 Inclusive Classes Class Activity Location 

Week 2 Monday Basketball Half of large gym 

 Wednesday Basketball Half of large gym 

Week 3 Monday Basketball Half of large gym 

 Wednesday Basketball Half of large gym 
Note: The inclusive classes were taught primarily in the mat room while the self contained classes were 

taught in one half of the large gymnasium. 

 

Class content components were monitored throughout the observed classes using 

the System for Observing Fitness Instruction Time (SOFIT).  The SOFIT (McKenzie, 

1991) is a comprehensive system which can be used to measure the proportion of time 

that students spend on different components of lesson context, and how much the teacher 

promotes physical activity during class time.  

According to the SOFIT record form and procedures manual (McKenzie, 2005) 

students spend their entire class in the following class context components: management 

(i.e. transition, management and break times), knowledge (i.e. which includes time 

focused on student learning related to physical education), fitness (i.e. time allocated to 

cardiovascular endurance, strength or flexibility), skill (i.e. time devoted to practicing 

skills), game (i.e. application of skills in a competitive setting) and sometimes off task 

(i.e. free play time where instruction is not intended).  Teacher behaviors are observed 
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and measured according to whether they are promoting fitness (i.e. prompting or 

encouraging a fitness activity), demonstrating fitness (i.e. modeling fitness engagement), 

instructing (i.e. lectures, prompts, or provides feedback related to all physical education 

content), managing (i.e. manages students or environment), observing, or sometimes 

being off task (i.e. attends to responsibilities not related to the class).   

The standard SOFIT form was altered by a physical education teacher education 

professor and used to record information about the teacher, the type of class, as well as 

identify the class context and length of each context component as it changed throughout 

the lesson. The SOFIT form usually contains a section where student physical activity 

levels can be recorded, for this project this portion of the record form was removed 

because the Actiwatch® accelerometer was being used to gather an objective measure of 

the participants’ physical activity.  The modified SOFIT form can be seen in appendix F 

(page 102).   

In order to perform the data collection using the modified version of SOFIT, two 

observers trained for three weeks.  Observer training consisted of six one-hour sessions 

practicing coding vignettes from videotapes of physical education classes, studying 

SOFIT category definitions and coding conventions, and three one-hour sessions 

practicing coding with a trainer in a live physical education setting at the middle school 

where data was collected.  The inter-observer reliability was 90% and 88% before data 

collection began.  The two observers independently coded all of the 29 classes throughout 

the three weeks of data collection.  Inter-observer reliabilities using stringent interval by 

interval comparisons indicated agreements of 94% and 100% respectively for lesson 

context and teacher behavior.  The trained observers’ SOFIT observations were averaged 
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together for each class to determine how often class context and teacher behavior 

components were displayed throughout data collection.  

 

Instrumentation  

The participants’ average physical activity levels and MVPA levels were assessed 

throughout their inclusive and self-contained physical education classes using the 

Actiwatch® accelerometer.  The Actiwatch® accelerometer has been used extensively 

and is reported as an appropriate device for measuring physical activity levels in children 

(Puyau, Adolph, Vohra, & Butte, 2002; Puyau, Adolph, Vohra, Zakeri & Butte, 2004).  

The device was worn on a belt that fit around the waist of the three participants for the 

duration of both the observed inclusive and self-contained physical education classes.  

Puyau et al., (2004) examined Actiwatch® activity monitors against continuous 

measurements of energy expenditure in seven through eighteen year old individuals.  

Optimal thresholds for classifying activity counts into sedentary, light, moderate and 

vigorous levels of physical activity were determined by regression and receiver operating 

characteristic (ROC) analysis (Puyau et al., 2004).  A ROC analysis is the standard 

approach to evaluate the sensitivity and specificity of test results.  Results from this 

analysis showed that Actiwatch® activity monitors can be used to discriminate sedentary, 

light, moderate, and vigorous levels of physical activity.  For children between 7 and 18 

years old, moderate physical activity was established in the Actiwatch®, using a 60 

second epoch, as a count between 700 to 2500 (Puyau et al., 2004).  When a 15 second 

interval epoch is used moderate physical activity is classified as a count between 175 and 

625.   
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 Before data collection began, the Actiwatches® were tested for similarity of basic 

functional condition through several shake tests.  During each shake test the researcher 

wore the Actiwatches® on their waist and moved in ways to simulate various physical 

activities including walking, running, sitting down and standing up.  After the shake test 

the Actiwatches® were checked for variation in their physical activity counts.  Variation 

between all the Actiwatch® units used for the study was less than ten percent.  

 

Procedures   

Physical activity data were collected from the students with a disability in the 

inclusive class for 12 days and 4 days in the self contained physical education classes.  

The self contained class met less than the inclusive class during the week therefore the 

researchers were able to collect more data during the inclusive classes.  The 

Actiwatches® were distributed and placed on the waist (using a waistbelt) of each 

participant at the beginning of each observed class.  The waist was chosen as placement 

for the Actiwatch® in order to capture the core body movements of the participants.    

The researchers took no more than five minutes from the beginning of class time to 

distribution each Actiwatch® to the participants.  During the observed classes the trained 

graduate student observers sat on the side of the mat room or gymnasium and listened to 

a coding tape (10 second observation period/10 second recording period) while observing 

the teacher and student behavior.  

To help the participants get used to the feeling of the Actiwatch® and waist belt 

around their waist, one day of familiarization was conducted to reduce reactivity before 

actual data collection began.  The students wore the Actwatches® and waist belt for a 
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whole class period before data collection began the following day.  After each observed 

class the Actiwatches® were collected from each participant.  The activity count data was 

downloaded from each Actiwatch® and the Actiwatches® were reset for the next day of 

data collection.   

The sampling interval, or epoch, of the Actiwatches® used for the study was set 

at 15 seconds.  The sampling interval used in most studies using the Actiwatch® is 60 

seconds, yet these studies looked at activity levels for 6 hours or more.  According to 

Nilsson, Ekelund, Yngve and Sjöström (2002), “a more detailed picture of the physical 

activity intensity pattern will be achieved when using a shorter sampling interval” (p. 95).  

A shorter epoch interval setting is more appropriate for examining the physical activity 

levels of participants over a shorter time period, such as the 35 minute physical education 

classes observed for this study.     

 

Data Analysis    

Data analysis was conducted through the visual analysis of a series of graphs.  

These graphs displayed the percent of time each participant spent at a MVPA level during 

their inclusive and self contained physical education classes.  The percent of time each 

student spent at a MVPA level during each class was calculated by dividing the number 

of total epoch intervals which were above 175 Actiwatch® counts by the total epoch 

intervals recorded during the observed class. Then that number was multiplied by 100 

and subtracted from 100.     

Comparisons were made between the amount of time each student spent at a 

MVPA level during their inclusive and self contained classes.  Visual analysis was used 



 

 

42

to determine if differences were apparent in the data patterns of each subject and if the 

differences corresponded with the different teachers, their behavior, differing lesson 

contexts, and different class environments.  In order to examine if there were differences 

in the MVPA levels of the participants, the researchers examined variability and trends 

within conditions (the inclusive and self contained classes) and overlap between 

conditions.  Variability refers to dissimilarity of scores within a condition, and trend 

refers to the direction (i.e. stable, upward or downward) of the data within conditions.   

 

RESULTS 

 

The class context components observed in each of the 12 observed inclusive 

classes and four self contained physical education classes can be seen in Table 3.2.  The 

table displays the averages of class context components observed during each of the 

observed classes by the two trained observers.  When comparing the adapted physical 

education teacher and the supervising teacher; the adapted physical education teacher 

spent an average of 30.18% more time promoting physical fitness than the supervising 

teacher.  Also, the adapted physical education teacher spent an average of 6.64% less 

time having the students sit while he instructed (spending time on the knowledge context 

component).  This allowed the students more time to be physically active than they were 

in the inclusive classes.  Also, the students in the self contained physical education 

classes spent an average of 6% of class time in a game situation, while the student teacher 

and supervising teacher had their students in a game situation for 51.2% and 27.14% of 

their class respectively.  Figure 3.1 displays the class context component percentages for 
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each class from each day of data collection.  Class context varied greatly between the 

observed classes as one can tell by examining the specific differences observed on each 

day of data collection.    

Table 3.2  Average SOFIT percentages of lesson context components 

 

                             Student Teacher    Supervising Teacher      Adapted PE teacher  

Lesson Context           

Management  10.20%  17.71%  13.75% 

Knowledge  12.00%  13.14%  6.50% 

Fitness   6.20%   2.57%   32.75% 

Skill   20.00%  39.29%  38.75% 

Game   51.20%  27.14%  6.00% 

Off Task  0.00%   0.00%   2.00%    
Note: The student teacher taught 5 classes, the supervising teaching taught 7 classes for a total of 12 

inclusive classes, and the first year teacher taught 4 self contained classes.  

 

 

Figure 3.1  Percent of class context components  

0
10
20
30
40
50
60
70
80
90

100

i i i i i i i i i i i i sc sc sc sc

28-

Nov

29-

Nov

30-

Nov

1-

Dec

2-

Dec

5-

Dec

6-

Dec

7-

Dec

8-

Dec

9-

Dec

12-

Dec

14-

Dec

5-

Dec

7-

Dec

12-

Dec

14-

Dec

Inclusive(i) and Self Contained(sc) Classes

Percent of Class Context Components
management

knowledge

fitness

skill

game

off task

 
Note: i: inclusive class, sc: self contained class. The first 5 classes were taught by the student teacher. The 

second 7 classes were taught by the supervising PE teacher.  The adapted PE teacher taught four self 

contained classes. 

 

  Table 3.3 displays the percent of different teacher behavior components 

observed during data collection.  Teacher behavior components also varied during the 

observed 12 inclusive and 4 self-contained classes.  For example, the adapted physical 

educator spent 25.61% more time, on average, promoting fitness than the supervising 
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teacher and the least percent of time instructing than the other teachers.  Figure 3.2 

displays the teacher behavior components observed each day of data collection while 

each of the three physical educators led classes. 

Table 3.3 Average SOFIT percentages of teacher behavior components  

 

                             Student Teacher    Supervising Teacher      Adapted PE teacher  

Teacher Behavior           

 

Promotes Fitness 6.20%   2.14%    27.75%  

Demonstrates Fitness 0.00%   0.00%    0.00% 

Instructing  77.60%  58.71%   51.5% 

Managing  9.20%   24.43%   16.75% 

Observing  6.60%   13.75%   3.25% 

Off Task  0.40%   0.71%    0.25%   
Note: The student teacher taught 5 classes, the supervising teaching taught 7 classes for a total of 12 

inclusive classes and the first year teacher taught 4 self contained classes. 

 

Figure 3.2 Percent of teacher behavior components  
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Note: i: inclusive class, sc: self contained class. The first 5 classes were taught by the student teacher. The 

second 7 classes were taught by the supervising teacher.  The adapted physical educator taught four self 

contained classes. 

 

Graphs which display the percent of time each participant spent at a MVPA level 

during each observed class were drawn and visually analyzed.  Trends and differences in 

the subjects’ physical activity levels between the inclusive and self contained physical 

education classes were examined.   
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Participant BP 

BP was a sixth grade male with mental retardation.  Figure 3.3 displays the 

percent of time BP spent at a MVPA level during the 16 observed physical education 

classes.  BP was absent for the first two observed inclusive classes.  Physical activity 

levels classified as moderate to vigorous were identified from the Actiwatch® data as any 

count above 175 per 15 second epoch measure (Puyau et al., 2004).  BP’s MVPA levels 

were above 50% during all four of the self contained physical education classes.  The 

percent of time BP spent at a MVPA level dropped below 20% during four of the 

observed classes.   

Figure 3.3   BP’s MVPA levels   
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     Note: The first 12 classes were inclusive classes and the last 4 classes were self contained classes 
 

As the figure shows, BP’s MVPA levels during the self contained classes were 

almost double his physical activity levels during the inclusive classes.  According to the 

class context and teacher behavior observations, BP’s low average physical activity levels 

during the inclusive classes could be attributed to the fact that the inclusive class teachers 

did not spend as much time focusing on physical fitness as the self contained teacher.  
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The student teacher and supervising teacher spent on average, 6.2% and 2.14% of class 

time respectively promoting physical fitness while the self contained teacher spent an 

average of 27.75% of class time doing the same.  Also, class time spent on knowledge 

was greater during the inclusive classes (12% and 13.14%) than during the self contained 

class (6.5%).  Knowledge was imparted to the class while the students were standing still 

or sitting, therefore reducing their physical activity levels. 

 

Participant BM 

 Participant BM was a seventh grade male with mental retardation. Figure 3.4 

shows the percent of time BM spent at a MVPA level during the inclusive and self 

contained physical education classes.  The percent of time BM spent at a MVPA level 

was above 50% on Tuesday and Thursday during the first week of data collection and 

during the self contained classes.  Considering class environment, the self contained 

classes and the class on Tuesday met in the large gymnasium and therefore offered more 

moving space and inclination towards higher levels of physical activity for the students 

who were present.  The percent of time BM spent at a MVPA level dropped below 20% 

for two of the observed classes. 
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Figure 3.4   BM’s percent MVPA levels 
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      Note: The first 12 classes were inclusive classes and the last 4 classes were self contained classes 
 

 

Participant GM 

Figure 3.5 shows the percent of time GM spent at a MVPA level during the 

observed classes.  GM is a sixth grade female with Down syndrome.  Visual analysis 

showed that GM’s MVPA levels were highest when her class met in the large gymnasium 

on Tuesday during the first week of data collection and during the self contained classes.  

On average GM’s MVPA levels were lower than both BP and BM’s MVPA levels during 

the 16 observed classes.  The percent of time GM spent at a MVPA level dropped below 

20% for six of the observed classes, while BM’s only dropped below 20% two times and 

BP’s dropped below 20% four times. 
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 Figure 3.5 GM’s percent MVPA levels  
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       Note: The first 12 classes were inclusive classes and the last 4 classes were self contained classes 

 

 

DISCUSSION 

Summarizing each participant’s MVPA levels through figures 3.3, 3.4, and 3.5, 

results indicate no clear trends between the self-contained and inclusive classes.  

However, the level of physical activity appears to be related to the size of the gymnasium 

where the participants had their physical education classes.  These results can also be 

attributed to many factors including the teacher behavior of each of the three observed 

physical educators, class context components, the lesson focus during each observed 

class, and assistance available to keep the students with a disability “on task” during the 

activity chosen for each class and most importantly, the class environment.      

First, teacher behavior could have affected the physical activity levels of the 

participants.  During the self contained classes the teacher allowed for the students to 

have more practice time and demonstrated a smaller percentage of time devoted to 

instruction during the SOFIT observations, as can be seen in table 3.3.  This increase in 
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skill practice time and decrease in instruction time (where students are expected to be still 

and listen), could have contributed to the higher physical activity levels observed in the 

self contained classes.  Instruction given during the self contained classes was structured 

differently than instruction given during the inclusive classes.  Most of the adapted 

physical educators’ observed instruction time was accrued as he moved from one student 

to the next offering feedback and cues as the students worked individually with a peer 

tutor or paraprofessional.  Therefore, the students were moving more often than they did 

in the inclusive classes without needing to stop for instructions as often.   

 As mentioned earlier, considering class context, table 3.2 shows the student 

teacher and supervising teacher spent on average, 6.2% and 2.14% of class time 

respectively promoting physical fitness while the self contained teacher spent an average 

of 27.75% of class time doing the same.  Also, class time spent on knowledge was greater 

during the inclusive classes (12% and 13.14%) than during the self contained class 

(6.5%).  Knowledge was imparted to the class while the students were standing still or 

sitting, therefore reducing their physical activity levels. 

Third and most importantly, observations revealed the class environment and 

student/teacher ratio during each observed class and found that the inclusive environment 

provided less support for the students with a disability than did the self contained classes.  

The inclusive classes were led by one physical educator with little to no support from 

teaching assistants who stood at the side of the class.  The self contained classes were 

joined by several teacher assistants and peer tutors who worked one on one with the 

Lifeskills students while the class was led by the physical educator.   
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The most common strategy that school districts use to support students with 

disabilities in inclusive classrooms is to allocate a paraprofessional to work with the 

student with a disability (Causton-Theoharis & Malmgren, 2005).  According to 

researchers Causton-Theoharis and Malmgren (2005), the support of an untrained 

paraprofessional can have negative consequences that can undermine the original goals of 

inclusion.  These researchers recommend that when a paraprofessional is hired to support 

students with disabilities, he or she should be provided specific training to improve 

inclusive experiences for all students.  For example, paraprofessionals should learn how 

to increase social interactions between students with and without a disability, and how to 

adequately support students with a disability without isolating them from their typically 

developing peers (Evans, Salisbury, Palombaro, Barryman, & Hollowood, 1992).  

Block, Oberweiser and Bain (1995) found that most students with disabilities who 

were included in general physical education did not have the support they needed to 

ensure a successful experience.  In other words, schools were not able to provide 

adequate support staff where needed.  Block, Oberweiser and Bain also noted that 

inclusive class sizes could be too large, there could be a lack of appropriate equipment, 

and students with disabilities were frequently overlooked when the class was large.  The 

participants in this study were not offered any extra supports than their typically 

developing peers during the inclusive classes.  If a student with a disability chose to sit 

down in class rather than participate in a task, the physical educator often did not have 

the opportunity to speak to this student and encourage them to be engaged in the class 

again because they were busy instructing the rest of their students.  



 

 

51

Also, the proportion of students with and without disabilities in one inclusive 

class should be represented in the same proportion as found in the general population 

using the context of natural proportions (Craft, 1994; Lipsky & Gartner, 1998; Sherrill, 

1998).  The observed inclusive classes did not demonstrate natural proportions of 

students with and without a disability and did not lend themselves to the inclusive model, 

where one or two students are mixed in with their non-disabled peers in one inclusive 

class. There were five students with a disability included with the 25 typically developing 

students in the inclusive classes.   

Another environmental factor which could have affected the physical activity 

levels of the subjects was the size of the gym or mat room in which the inclusive and self 

contained classes met.  Figure 3.6 shows the percent of time each of the participants’ 

spent at a MVPA level during each class observed. The graph separates the classes into 

those that were taught in the mat room, the small gymnasium and in the large 

gymnasium.  As one can see from the graph, the participants’ MVPA levels were higher 

when they had class in the large gymnasium, and lowest when they had class in the 

smallest of the physical education rooms, the mat room.   
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Figure 3.6   MVPA comparisons between different classroom environments 
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The average percent of time each participant spent at a MVPA level were lower 

when they had class in the mat room.  The mat room was the smallest of the three areas 

were physical education classes were located.  The lack of space to move about and 

demonstrate a high level of physical activity could have decreased the subjects’ energy 

output.  According to Faison-Hodge and Porretta (2004), “the more open space that an 

individual has, the more likely one is able to engage in activities yielding utilizing large 

areas. These activities usually yield high MVPA.” (p.148). The self contained classes 

always met in half of the large gym which gave the students room to move freely and 

yield higher MVPA levels. 

The lesson focus of each class may have affected the physical activity levels of 

the participants.  When examining the lesson focus of the inclusive and self contained 

classes, the researchers noted that the inclusive class content varied from day to day 

while the self contained classes focused on the same topic (which was basketball) 

throughout the four class observation period.  Most of the inclusive classes were held in 

the mat room and had a focus on activities such as rock climbing and challenge activities.  
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These lessons did not demand a high amount of physical activity from the students.  One 

might say that the students’ physical activity levels were higher during the self contained 

classes because the lesson tasks which focused on basketball skills and drills demanded a 

higher energy output than the inclusive class lessons which included mainly stationary 

games and activities.   

 An inclusive class period which elicited higher physical activity levels in all three 

of the participants was a class in which the students played capture the flag. This game 

was set up so that all of the students were moving at the same time in order to steal 

several beanbags from their opposing team.  The students were all moving and competing 

at the same time and there was no single focus on any one student during the activity.  

This game seemed to be a perfect inclusive activity because it allowed the students with a 

disability the freedom to move at their own speed and level, yet still be successful and 

challenged by the activity as well as enjoy participating with their typically developing 

peers.   

Teacher behavior could have contributed to BP, BM, and GM’s physical activity 

levels.  Often times in the inclusive class, the student teacher would not notice for several 

minutes that BP or GM had sat down during the inclusive class.  The fact that the teacher 

needed to focus on the rest of the class, rather than devote more time to BP or GM, could 

have contributed to their low physical activity levels.  BM had more one-on-one attention 

readily available during the self contained classes than he did during inclusive classes.  

Also, during the self contained classes the participants had positive role models in their 

peer tutors who assisted them in learning new skills, as well as teacher assistants on hand 
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during the classes.  GM thrived and stayed at a moderately physically active level on 

average with extra attention from the teacher during the self contained class.  

 Based on this study, several recommendations should be considered by physical 

educators who teach inclusive classes.  First, school districts should provide appropriate 

support to teachers leading inclusive classes; this could include an adapted physical 

educator, teacher assistants and paraprofessionals.  Second, if the physical education 

teacher has assistants or paraprofessionals available to help during class those persons 

should receive specific training to enhance the benefits of inclusion for all.  Third, the 

ratio of students with a disability in one class should be similar to the ratio of persons 

with a disability in the United States population.  This would ensure that an appropriate 

proportion of students with and without disabilities were being educated alongside one 

another.  Finally, and most importantly, it is important to use a large enough space, rather 

than a smaller area, if physical educators would like all of their students to reach a higher 

level of physical activity during classes. 

 In summary, the goals of inclusive education for students with a disability are to 

enhance the students’ education on all levels, including increasing their motor skills, 

social skills, physical activity levels and academic achievement.  Looking at only MVPA 

levels, the students with a disability in this study achieved higher levels when their 

classes were located in a larger room.   

In reference to inclusion, researchers Reeves and Stein (1999) note that, “…what 

will be learned lies not in particular practices, but in the match between a particular child, 

a particular task, and the balance of challenge and support provided” (p.2).  Benefits and 

drawbacks for all students in inclusive education need to be measured to see if inclusion 
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is working to the advantage of all effected.  If a study similar to this one is conducted in 

the future I would suggest the researcher add an academic and social benefit component 

to measure whether these components are realized along with physical activity and 

MVPA benefits or downfalls.   
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CHAPTER 4: SUMMARY 

The following summary will discuss each research question presented in the 

introduction, as well as suggest future research directions related to these questions. 

 

RESEARCH CONCLUSIONS 

1) Would the physical activity level of students without a disability be affected by the 

placement of students with disabilities in their physical education class?   

The physical activity levels, F(1, 24) = .36, p = .55, partial 2 =.02,  and MVPA, 

F(1, 24) = .24, p = .63, partial 2 =.01, of the participants without a disability in the 

inclusive and non-inclusive physical education classes were not significantly different.  

Results reflect that inclusion did not negatively affect the physical activity levels and 

MVPA levels of students without a disability.  Also, gender differences in average 

MVPA levels were observed, F(1, 25) = 5.39, p = .03, 2 = .18, between the male and 

female participants but there were no differences, F(1,25)=3.49 , p = .07, 2 =.12, in male 

and female participants’ average physical activity levels.  

 

2) Would the MVPA levels of students with a disability differ between their inclusive and 

self-contained physical education classes?  

Results indicate no clear trends between the MVPA levels of the participants in 

their self-contained and inclusive classes.  However, the level of physical activity in each 

participant appears to be related to the size of the gymnasium where they had their 

physical education classes.  The participants’ physical activity levels were affected by 

many different factors including class context, teacher behavior, class environment and 
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available assistance to help the physical educator.  The results show the importance of 

having available support (an adapted physical educator and/or paraprofessionals) for 

students in inclusive physical education along with a fitness focus during lessons to 

increase students’ physical activity levels, and a large space to move about in order to 

accrue high levels of physical activity during classes.  

 

FUTURE RESEARCH DIRECTIONS 

 

 Based on the results of this study and previous research in the area of inclusion 

and physical activity levels, several suggestions for future research investigations are 

made.   

First, future research should be conducted using larger samples with participants 

from different schools and different ages.  This would allow for more generalizations to 

be made.  In addition, future studies should examine the effects the of inclusion in 

different regions of the United States as well as in other countries where physical 

education programs in general and the inclusion of students with disabilities in particular 

may be conducted differently. 

In reference to the gender differences noted between the male and female 

participants, more studies need to be conducted which examine the effectiveness of 

different strategies to increase female participation in MVPA in physical education.  

Also, future studies which compare participants’ physical activity levels between 

inclusive and self contained physical education should control for teacher behavior and 
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lesson context by having the classes focus on the same lesson content and taught by the 

same teacher.  

Previous studies which compare inclusive to self-contained physical education 

classes have examined different important educational components including social 

skills, motor skills, and academic gains.  A future study related to this study should 

examine all of these aspects of inclusion as well as physical activity levels to determine 

whether there were more benefits or drawbacks for students with and without a disability 

in inclusive physical education or self contained physical education.  This type of study 

could help identify areas where inclusion in physical education needs improvement.  

Additionally, more research is needed to examine the effectiveness of specific curricular 

and instructional adaptations within inclusive classes to determine what will make 

inclusion more successful for all involved.   

  In summary, the physical activity and MVPA levels of students with and without 

disabilities in inclusive and self-contained physical education could still be researched 

further.  The suggested recommendations for further studies could provide insight into 

the effectiveness of inclusive education.  Such information would aid professionals, 

physical educators and others who work with individuals with a disability in developing 

curricula and physical activity based interventions for inclusive classes.  Through this the 

likelihood of students with and without disabilities developing positive physical activity 

habits and improved health can be increased.   
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APPENDIX A - LITERATURE REVIEW 

 

Importance of physical activity 

Children in the United States today are less fit than they were a generation ago 

and spending significantly less energy throughout the day than their counterparts 50 years 

ago (American Heart Association [AHA], 2005; Biddle, Gorely, & Stensel, 2004; Corbin, 

Pangrazi & Welk, 1994; US Dept. of Health and Human Services [USDHHS], 1996).  

Despite efforts to increase physical activity in children, nationwide surveys continue to 

indicate that children are not at the recommended cardiovascular endurance levels 

associated with good health (Biddle et al., 2004; Corbin et al., 1994). 

According to the Surgeon General’s Report on physical activity and health 

(USDHHS, 1996), as well as the AHA (2005), daily physical activity can provide many 

health benefits.  These benefits include a reduction in the prevalence of obesity and adult-

onset diabetes, improved bone density (AHA, 2005), improved mental health and health 

related quality of life (Biddle et al., 2004; Blair & Connelly, 1996; Schomer & Drake, 

2001).  Physical activities for children and adolescents can also aid the development of 

motor skills, social skills, and leisure skills and lay the groundwork for a healthy lifestyle 

(Sleap & Tolfrey, 2001).  

  Increasing the daily physical activity levels of children in the United States is a 

major concern.  Evidence shows that the process leading to cardiovascular disease and 

stroke begins in childhood when children participate in very little physical activity 

throughout their day (AHA, 2005; Biddle et al., 2004). Children must understand the 
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importance of physical activity and how it can reduce their risk of developing diseases 

such as Type 2 diabetes and cardiovascular disorders.   

 

Research in physical activity 

 A cross sectional study by Anderson, Wold and Torsheim (2005) assessed the 

frequency and time spent in leisure time physical activity of 557 adolescents in western 

Norway.  The researchers used an 8-year follow up design and assessed the adolescents’ 

physical activity at ages 13-16, 18, 19 and 21 through self-report questionnaires.  Results 

showed that the least active persons during early adolescence were those least likely to 

change their physical activity behavior during their teenage years (Anderson et al., 2005).  

For decades, researchers around the world have studied the physical activity 

levels and patterns of students and how their physical activity participation can be 

increased.  In order to determine how much physical activity children were receiving on a 

daily basis in the U.K., researchers Sleap and Tolfrey (2001) investigated 211 British 

children from 9 to 12 years old from eight primary schools.  They sought to determine 

whether their subjects fulfilled U.S. and U.K. physical activity recommendations for 

health.  The researchers examined the relationship between physical activity, cardio-

respiratory fitness, dietary composition, and lipid-lipoprotein profile.  Sleap and Tolfrey 

also assessed physical activity by monitoring their subjects’ heart rate continuously over 

four days.   

Sleap and Tolfrey (2001) found that these pre and early adolescent British 

children appeared to meet both U.S. and U.K. physical activity recommendations.  They 

also found that girls, on average, were less active than boys.  In a review of health related 
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research, Biddle et al. (2004) also determined that adolescent boys to be more active than 

adolescent girls in most physical activity related studies.  Also Trost, Pate, Freedson, 

Sallis and Taylor (2000) examined physical activity levels of students in first through 

twelfth grade and concluded boys to be more active than girls.  About 90% of the 

children from Sleap and Tolfrey’s study met minimum physical activity 

recommendations from the Health Education Authority of the U.K..  Very few American 

physical educators would argue that a similar percentage of American children engage in 

sufficient physical activity throughout their day (Prochaska, Sallis, Slymen & McKenzie, 

2003). 

The population of children in the US exhibits a wide range of physical activity 

levels.  Some children participate in large amounts of physical activity whereas others are 

more sedentary, somewhere in between is a gray area where one could assume most 

children fall.  There is continued discussion concerning the optimal intensity, frequency, 

and duration of physical activity which children and youth should participate in to obtain 

health benefits.  According to the Centers for Disease Control ([CDC], 2001) children 

and youth should be encouraged to engage in sixty minutes of moderate to vigorous 

physical activity every day to gain the benefits of a healthy life.  Participating in any 

amount of physical activity is better than living a sedentary lifestyle.  

Research has found that physical activity patterns which are developed and 

continued in childhood will carry over and persist into the adult lives of individuals with 

and without disabilities (Pivarnik, 2004).  If children are developing healthy physical 

activity habits during school physical education they will more likely take these habits 

with them into adulthood (Sleap & Tolfrey, 2001).  It is important to determine the 
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physical activity levels of students with and without disabilities in inclusive physical 

education to determine whether they are developing optimal physical activity habits 

(Faison-Hodge & Porretta, 2004). 

 

Importance of physical activity for persons with a disability 

According to the Americans with Disabilities Act of 1990, the term disability 

means, (a) a physical or mental impairment which substantially limits one or more of the 

major life activities of such an individual, (b) a record of such an impairment; or (c) 

being regarded as having such an impairment (Americans with Disabilities Act of 1990).  

Disability affects nearly 49 million Americans and has a tremendous impact on the 

United States healthcare system (Cooper et al., 1999).  As people with disabilities live 

longer, the need for addressing long-term health issues and risks for secondary disability 

should receive greater attention.   

Based on the findings of Cooper et al. (1999), “there is evidence that a significant 

proportion of the population of people with disabilities possesses a greater than average 

risk of acquiring cardiovascular disease” (p. 1).  According to research, individuals with a 

disability who participate in regular physical activity can reduce their chances of 

developing secondary disabilities and improve their functioning on all levels (van der 

Ploeg, van der Beek, van der Woude & van Mechelen, 2004).  There are many benefits of 

physical activity for individuals with disabilities, including health related improvements 

and enhancements on self-esteem and social acceptance.  The US Surgeon General’s 

report finds that regular physical activity in any individual can delay the development of 

high blood pressure, help with maintenance of normal muscle strength and joint function, 
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relieve symptoms of depression and anxiety, as well as improve one’s mood and 

psychological well being (USDHHS, 1996).   

Physical activity is even more important and essential for the health and well-

being of persons with a disability than it is for individuals without a disability (van der 

Ploeg et al., 2004).  The main benefit of physical activity for individuals with a disability 

is increased physical functioning (Durstine, Painter, Franklin, Morgan, Pitetti & Roberts, 

2000).  However, despite the known benefits of physical activity for individuals with 

disabilities, few such individuals are active (Kosma, Cardinal, & Rintala, 2000; van der 

Ploeg et al., 2004).  Researchers found that a person’s disability can have a negative 

effect on their physical activity levels (Longmuir & Bar-Or, 2000; Vogler, Koranda, 

Romance, 2000).  This could be due to the fact that individuals with disabilities have less 

access to physical activity facilities and tend to lack motivation to exercise when 

compared to individuals without disabilities (Faison-Hodge & Poretta, 2004; Vogler et 

al., 2000).   

Physical activity can have a positive effect on a person with a disability’s mental 

and emotional health as well.  Participation in physical activities can impact how a person 

with a disability perceives their physical attributes and can redefine their capabilities and 

potential to enhance their independence and confidence (Goodwin, Thurmeier & 

Gustafson, 2004).  In a way, physical activity provides a means by which individuals 

with disabilities can counter the negative perceptions which develop from social labeling 

and restricted opportunities in their community and environment.  Rather than accepting 

negative labels from society, physical activity offers an opportunity for individuals with a 
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disability to develop their own identity through their ability and demonstration of their 

health, fitness and physical efforts.  

 

Physical activity levels in persons with a disability 

The Healthy People 2010 document (USDHHS, 2000) suggests that physical 

activity levels and motor skills of individuals with disabilities be assessed similarly to the 

way they are for individuals without disabilities.  This means that similar standards for 

daily physical activity and motor skills should be set for those with disabilities as they are 

for individuals without disabilities.  According to Lipsky & Gartner (1998), performance 

goals must be established for all students with disabilities, drawn from those for students 

without a disability.  When considering exercise prescription, the exercise mode, 

intensity, frequency and duration are usually modified to accommodate the individual 

with a disability (Durstine et al., 2000).  The physical activity expectations for an 

individual with a disability should also be modified according to the person’s capabilities.  

 The Healthy People 2010 document and CDC (2001) recommend that children 

and adolescents with and without disabilities increase their engagement in moderate to 

vigorous physical activity to at least 60 minutes most days of the week, preferably every 

day of the week (USDHHS, 2000).  Following these guidelines, individuals with 

disabilities should increase their participation in moderate to vigorous physical activity 

throughout the week.  The Healthy People 2010 document also recommends that schools 

provide at least 30 minutes of daily physical education to all students (USDHHS, 2000).  

According to the National Association for Sport and Physical Education (NASPE, 1998) 
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students with and without disabilities in inclusive GPE should spend at least half of their 

class time at a moderate to vigorous physical activity level.  

 

Inclusive general physical education 

 Many different forms of physical activity programs have been put in place for 

individuals with disabilities throughout the 20
th
 century.  The idea of where and whether 

to place student with disabilities in physical education has changed many times over the 

years.  Some students receive physical education alongside their typically developing 

peers, while others receive physical education in a segregated environment.  The least 

restrictive environment (LRE) provision, within the 1997 Individuals with Disabilities 

Education Act (IDEA), calls for children with disabilities to be educated with their 

typically developing peers to the greatest extent possible (Lipsky & Gartner, 1998).  The 

decision concerning the placement of students with disabilities rests on many factors 

related to the students’ LRE.   

For the last three decades the inclusion of students with disabilities into general 

physical education classes has been encouraged and supported in many schools across the 

nation.  It has evolved from a long series of social, legislative, and political events which 

emphasized equal participation of children with disabilities with their typically 

developing peers (Block & Vogler, 1994; Vogler et al., 2000).  According to Sherrill 

(1994), “Inclusion philosophy means different things to different people, but the 1990s 

have brought general agreement that inclusion refers to radical special education reform 

that calls for educating all children in regular classes and inclusive schools” (p. 34).   
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In an inclusive physical education class, researchers believe that individual 

differences should be celebrated and all students should learn to respect a wide variety of 

abilities, value personal uniqueness, and recognize their own strengths (Obrusníkovà et 

al., 2003; Vogler et al., 2000).  According to researchers, an inclusive school is a place 

where everybody belongs, supports and is supported by his or her peers while his or her 

educational needs are met (Place & Hodge, 2001).  

 Inclusion advocates argue that inclusive education can benefit children both 

socially and academically.  They note that inclusive physical education can bolster 

students with disabilities’ progress as they are held to higher expectations, exposed to 

more challenging content, and inspired by the example of their non-disabled peers 

(Block, 2000). Advocates also argue that students with a disability can benefit socially by 

modeling the appropriate social behavior of their non-disabled peers.  Researchers find 

that students with disabilities can benefit if social interactions with peers without 

disabilities are frequent, meaningful, and if equal status relationships are encouraged and 

formed (Place & Hodge, 2001).   

Researchers have determined that inclusion can bring benefits to students without 

a disability.  For example, through interactions, students without a disability can learn to 

appreciate human differences as well as come to understand and accept individuals with 

disabilities.  In an inclusive physical education environment students without disabilities 

can learn to adapt and work with individuals of all ability levels and recognize the 

personal strengths and weaknesses of all individuals.  Inclusive environments can shift a 

classroom focus from competitiveness to equality and opportunities for all to shine.   
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Research in inclusive physical education 

There is a lack of research demonstrating that inclusive education has a positive 

or negative effect on student learning or physical skill development in physical education.  

Only a few research studies have looked at the effect of including students with 

disabilities on non-disabled students in the GPE setting (Block & Zeman, 1996; 

Obrusníkovà et al., 2003; Vogler et al., 2000).   

Some researchers have studied whether the full inclusion of individuals with 

disabilities in physical education resulted in the students’ actual improvement in 

knowledge and skills (i.e. Obrusníkovà et al., 2003; Vogler et al., 2000).  These 

researchers found that the effects of inclusion were positive and knowledge and skill 

improvement were not hindered by the inclusive environment.  For example, the study by 

Obrusníkovà et al. (2003) examined whether students with and without disabilities were 

learning and gaining sport skills in an inclusive physical education environment.  The 

physical educator was given no additional support (adapted physical educators/teacher 

aids) during class.  The researchers determined that sport skill knowledge acquisition was 

the same for students without disabilities in an inclusive class compared to a non-

inclusive class.    

Research conducted by Vogler et al. (2000) and Place and Hodge (2001) focused 

on whether students with disabilities were socially accepted by their peers in inclusive 

education settings.  Results from Vogler et al.’s study on students in kindergarten showed 

that students with disabilities were accepted by their peers, even more so when the 

student with a disability had an instructional aid, such as an adapted physical educator, to 

assist the class.  However, Place and Hodge’s study of eighth grade students found that 
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students with and without disabilities infrequently engaged in social interactions and 

social isolation emerged for those students with disabilities in the inclusive physical 

education setting.   

Researchers Verderber, Rizzo & Sherrill (2003) examined student and 

professionals’ attitudes towards individuals with disabilities during inclusive physical 

education.  The authors concluded that attitudes towards individuals with disabilities are 

generally positive, especially when the classes had support personnel to aid the physical 

educator during the inclusive class.   

A study by Block and Zeman (1996) compared skill acquisitions and attitude 

changes between two sixth grade physical education classes (inclusive and non-inclusive) 

after a three and a half long basketball unit. In the inclusion class, three students with 

severe disabilities and proper support services (one adapted physical education teacher 

and two one-on-one teacher assistants) were included for three months prior to the study. 

The authors concluded that students with disabilities, when supported (by an adapted 

physical educator or teaching assistant), could be included into physical education 

without negatively affecting the program for students without a disability (Block & 

Zeman, 1996).  

While the positive effects of inclusion have been noteworthy, research has argued 

that students with disabilities who are included into physical education do not have the 

support they need to ensure a successful experience in most schools (Block, Oberweiser, 

& Bain, 1995).  Inclusive class sizes can be too large, there can be a lack of appropriate 

equipment and students with disabilities are frequently overlooked.   
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According to researchers, students with disabilities should be represented in 

inclusive classes in the same proportion as found in the general population using the 

context of natural proportions (Lipsky & Gartner, 1998; Sherrill, 1998).  This concept 

holds that as students with disabilities are approximately 10 to 15 percent of the overall 

school population (with 90 percent of these students having a mild to moderate disability 

and the remainder having a significant disability), their participation should be within the 

context of those percentages (Lipsky & Gartner, 1998).  This means one out of every 100 

students in a physical education class is likely to have a severe disability.  

 The afore mentioned proportion is usually not demonstrated in schools as more 

students with severe disabilities than the teacher can handle are “dumped” into inclusive 

classes.  These findings point to a problem in instructional programming for students with 

disabilities in inclusive physical education.  However, according to Block & Vogler 

(1994), the use of “people resources” such as adapted physical education teachers, 

therapists, paraprofessionals and peer tutors in inclusive physical education can be very 

helpful when attempting to make inclusive education a success.  The type and amount of 

support available for inclusive physical education classes varies and most physical 

educators in most schools across the country do not have adapted physical educators, 

paraprofessionals or other staff to assist during their classes (Obrusníkovà et al., 2003).   

 

General Physical Education in Middle School 

As mentioned earlier, regular physical activity provides numerous physical and 

mental health benefits for children and adolescents.  Yet the majority of youth are not 

meeting standards for physical activity.  Unfortunately, as the number of overweight 
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children has nearly doubled in the past 20 years, school physical education programs are 

decreasing across the nation (Prochaska, Sallis, Slymen, & McKenzie 2003).  The AHA 

(2005), National Association for Sport and Physical Education ([NASPE], 1995), CDC 

(2000), Surgeon General ([USDHHS], 1996) and Healthy People 2010 ([USDHHS], 

2000) recommends daily physical education for all children from kindergarten through 

the twelfth grade.  

General physical education is recognized as the most widely available resource 

for promoting physical activity among children and adolescents (USDHHS, 1996).  There 

are nearly 14,000 public middle and junior high schools in the United States (USDHHS, 

1996).  In middle school (grades 6-8) nearly all students are enrolled in physical 

education.  Middle school is also the first time that many children are taught by a 

certified physical education specialist (NASPE, 1998).  With declining enrollments in 

high school physical education across the US middle school may be the last public 

education opportunity many adolescents have to become physically educated.   

According to Daley (2002) and Prochaska et al. (2003), schools are the primary 

institution for providing physical activity instruction because they have the potential to 

reach most children.  More specifically, physical education has the potential for affecting 

the lives of many.  Daley (2002) noted that strategies need to be developed in physical 

education to increase the physical activity levels of children and adolescents.  The 

physical educator’s goal is for their students to sustain a moderate to vigorous physical 

activity level for half, or more, of their class time.  If each class observed is 40 minutes in 

length, the physical educator’s goal is to keep students moderately to vigorously active 

for 20 minutes or more.  An observed increase or decrease in 5 to 10 minutes of moderate 
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to vigorous physical activity levels in a student during physical education would be 

considered a meaningful difference.   

Public school physical education programs can play a vital role in efforts to 

encourage youth to engage in physical activity that will continue into adulthood (Finn & 

Specker, 2000).  Physical education carries a large responsibility to keep students 

physically active and create an enjoyable atmosphere around physical activities in order 

to develop optimal physical activity habits in children.  This responsibility comes from 

the logical expectation that physical activity patterns which are developed and continued 

in childhood will carry into the adult lives of individuals with and without disabilities 

(CDC, 2001; Pivarnik, 2004).  

 According to Biddle, Gorely & Stensel (2004), in their review of health related 

research articles, physical activity levels decline substantially during adolescence.  Yet 

researchers have found that adolescents who develop a habit of participating in physical 

activities which can be carried over into adulthood are more likely to remain active 

(Pivarnik, 2004; Rosser-Sandt, & Frey, 2005).  Teachers who create positive fitness 

experiences and hold their students accountable during class help them develop patterns 

of lifelong physical activity.   

Few reports of the quantity and quality of physical education in middle schools 

have been published.  More studies are needed which determine how well middle school 

GPE meets national objectives.  A study by McKenzie, Marshall, Sallis and Conway 

(2000) observed middle school student (6-8
th

 grade) activity, lesson context, and teacher 

behavior in 430 GPE lessons taught by 126 teachers in 24 schools.  In this study boys 

were found to be more active than girls overall and during skill drills, game play, and free 
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play.  Student activity levels varied according to the lesson context (fitness activities 

producing the most activity in students).  The students’ daily physical education 

contributed a weekly total of 25 min of vigorous activity and 83 min of moderate-to-

vigorous activity which is much less than national objectives, according to Healthy 

People 2010 (USDHHS, 2000).   

   

Measuring physical activity 

 Physical activity has been defined as “any bodily movement produced by the 

skeletal muscle that results in energy expenditure” (Dishman, Washburn, & Schoeller, 

2001, p. 295).  According to Montoye, Kemper, Saris, and Washburn (1996) physical 

activity has three dimensions: duration, frequency, and intensity.  When researching 

physical activity methods of assessment are required which are unobtrusive, easy to 

administer, and specific concerning the type, frequency, duration, and intensity of 

physical activity (Dishman et al., 2001).  The high degree of variability in daily physical 

activity within and among people in free living populations makes the assessment of 

physical activity very difficult. 

Researchers have examined physical activity levels through various methods 

which vary according to the nature of the research question being addressed.  These 

methods include the System for Observing Fitness Instruction Time (SOFIT), time on 

task analysis, and the use of heart rate monitors, accelerometers and pedometers.   All 

have proven to serve their desired purpose, however, no single “gold standard” exists for 

judging the validity of physical activity measures and no single method fully meets the 
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criteria of being reliable, valid, practical, and does non-interfere with usual activity 

(Matthews, Ainsworth, Thompson & Bassett, 2002).   

 

System for observing fitness instruction time - SOFIT 

SOFIT is a momentary time sampling and interval recording system designed 

specifically to quantify factors which are believed to promote physical activity.  The 

SOFIT system uses a three-phase decision system that examines how active students are, 

how class time is allocated to various tasks and goals, and how teachers spend their time 

during class.  The system involves the direct observation of classes while simultaneously 

recording student physical activity levels, curriculum context variables and teacher 

behavior (McKenzie, Sallis, & Nader, 1991).   

Phase 1 of the SOFIT system involves making a decision on the activity level of 

the learners.  Phase 2 of the decision sequence involves coding the curricular lesson 

context of the class being observed. At the end of each observation interval (20 seconds) 

a decision is made whether class time was spent on management tasks,  gaining 

knowledge, fitness tasks, skill practice or a in game situation.  Phase 3 involves coding 

the teacher’s involvement during class and is classified into one of six categories. The 

person coding the class must decide whether the teacher is promoting fitness, 

demonstrating fitness, instructing, managing, observing or off task during the 10 second 

coding interval.  The lesson context and teacher behavior categories of SOFIT were 

derived from codes and definitions commonly used in both physical education teacher 

training and pedagogical research (McKenzie et al., 1991).    
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According to McKenzie et al. (1991) SOFIT is suitable for investigating physical 

activity and fitness development opportunities for students as it is easy to use and only a 

short time is required to train observers to generate reliable data.  SOFIT has been used 

successfully to record physical activity levels of school age children with and without 

disabilities (Faison-Hodge, & Porretta, 2004).  But, like any observational tool, SOFIT 

may be subjective and prone to overestimates of physical activity (Dishman et al., 2001; 

Finn & Specker, 2000). 

  The SOFIT system categorizes physical activity engagement into 5 categories: 

lying down, sitting, standing, walking, and moderate to vigorous physical activity.  A 

study conducted by McKenzie et al. (1994), to find the association between SOFIT 

physical activity measures and accelerometer measures of 5
th
 grade student’s physical 

activity during physical education, found that there was a high correlation (.74, p < .001) 

between the two measurement techniques.  Both methods of measuring physical activity 

were deemed valid measures on children’s physical activity in controlled settings 

(McKenzie et al., 1994).  McKenzie et al. (1994) noted that the selection of 

accelerometers or the SOFIT system to measure physical activity depends on factors 

including cost and interest in obtaining contextual data such as content and teacher 

behavior.  Their findings also highlighted potential gender differences in physical activity 

during physical education and recess.   

 

Motion detectors to collect physical activity data 

When collecting physical activity data researchers have also used pedometers.  

Montoye et al., (1996) pointed out, “…pedometers are inexpensive, simple movement 
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counters that can estimate habitual physical activity over a relatively long period without 

interfering with or modifying subject’s normal lifestyles…However, there are serious 

problems with reliability and validity – most do not have equal sensitivities; hence, some 

show high deviations from the actual step rate, even among those of the same type” (p. 

89).  Some researchers find that pedometers serve as useful criterion measures for 

validating self-report estimates of walking and as motivational devices for interventions 

meant to increase physical activity participation (Dishman et al., 2001). 

Motion sensor technology eliminates the need to rely on less accurate measures 

such as recall inventories and provides researchers with the opportunity to more 

objectively determine activity levels in different groups (Kozub, Oh, & Rider, 2005).  

Accelerometers have been used extensively and reported as an appropriate device for 

measuring physical activity levels in children (Rosser-Sandt & Frey, 2005).   

The Actiwatch® (Mini-Mitter, OR) is an actigraphy-based data logger which 

records movement counts and can differentiate between sedentary, light, moderate and 

vigorous physical activity levels.  Actiwatches (Mini-mitter, OR) include an 

omnidirectional accelerometer built from a cantilevered rectangular piezoelectric 

bimorph plate and seismic mass, which is sensitive to movement in all direction parallel 

with the longest dimension of the case (Puyau et al., 2004).  All acceleration data from 

the Actiwatch® is stored in memory according the user specific time interval (epoch), 

and the count data in each epoch represents the intensity of the activity performed 

(Swartz et al., 2000).  The epoch of the Actiwatch® accelerometer is often set to sixty 

seconds and summarizes all registered counts during this time period (Nilsson, Ekelund, 

Yngve & Sjöström 2002; Swartz et al., 2000).  However the Actiwatch® accelerometer 
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can be set at 15 and 30 second time intervals, the lower interval setting being more 

appropriate for children because they tend to participate in most physical activities in 

short bursts and their activity is more sporadic than adults (Treuth et al., 2004). 

 

Accelerometers to measure physical activity 

According to Trost, Pate, Freedson, Sallis & Taylor (2000), objective measures 

with real time data storage capabilities offer a distinct advantage over self report methods 

because they can provide reliable information on patterns of physical activity within a 

given day or class.  Several studies have investigated the validity of objective monitoring 

devices in children and adolescents and their results support the conclusion that 

accelerometers are useful for quantifying physical activity behavior in children and 

adolescents (Puyau et al., 2004; Trost et al., 2000).  

A study by Puyau et al. (2004) validated Actiwatch® (Mini-Mitter, OR) monitors 

against continuous measurements of energy expenditure in a respiratory room calorimeter 

and in an exercise laboratory using a portable calorimeter and treadmill in 32 children 

(ages 7 to18 years).  Results from this study showed that the Actiwatch® can be used to 

discriminate sedentary, light, moderate, and vigorous levels of physical activity.  Finn 

and Specker (2000) compared 6 hours of activity levels using simultaneous monitoring of 

preschool aged children with the Children’s Activity Rating Scale (CARS; a method used 

for the direct observation of physical activity), and the Actiwatch® (Mini-Mitter, OR) 

activity monitor.  The study found that the 3-min CARS score correlated with 3-min 

activity counts from Actiwatch®, favoring the use of this activity monitor in assessing 

physical activity.   
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Few studies have been conducted regarding the use of motion sensors in 

individuals with disabilities.  However, Washburn and Copay (1999) found that 

accelerometers may be useful as a physical activity measure in individuals with 

disabilities.  In previous research studies, the Actiwatch® accelerometer has been placed 

on participants’ wrists, waist/hip, and back (i.e. Finn & Specker, 2000; Puyau et al., 2002; 

Swartz et al., 2000).  To help improve the accuracy of the device the Actiwatch® can be 

placed on the participant’s waist or hip.   

Several studies have sought to determine how many days of monitoring are 

needed when using objective physical activity measures, such as accelerometers, with 

youth.  A study by Trost et al. (2000), which used subjects ranging from first through 

twelfth grade, determined a 7 day monitoring protocol provides reliable estimates of 

usual physical activity behavior in children and adolescents.  Using subjects ages 18-79, 

Matthews et al. (2002) determined that at least three to four days of accelerometer 

monitoring is required to achieve reliability of .80 for activity counts.  Trost et al. (2000) 

also determined that children in grades 1 to 6 exhibited less day to day variability in 

moderate to vigorous physical activity behavior than students in grades 7 to 12.   

A study conducted to determine activity energy expenditure using the Actiwatch® 

accelerometer in children ages 7-18 by Puyau et al. (2004) determined threshold counts 

for light, moderate and vigorous physical activity.  These researchers found that counts of 

50, 700, and 2500 using a 60 second epoch measure classified light, moderate and 

vigorous physical activity respectively in children.  Using a 15 second interval epoch 

measure these counts would be 12.5, 175, and 512.5 to determine light, moderate, and 

vigorous physical activity respectively.   
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A study by Treuth et al. (2004) sought to define accelerometer thresholds for 

activity intensities for adolescent girls.  For this study 74 healthy eighth grade girls were 

recruited and their accelerometer and oxygen consumption data for 10 days was 

collected. The actigraph accelerometer was used in this study and it records activity 

counts in half minute or minute long intervals.  The researchers calibrated their 

accelerometers against oxygen consumption as their “gold standard” measure of physical 

activity intensity and observed oxygen consumption and accelerometer counts 

simultaneously over a range of activity intensities.  Treuth et al. (2004) found the 

thresholds for sedentary, light, moderate and vigorous physical activity to be 0-51, 51-

1499, 1500-2600 and >2600 respectively using the actigraph accelerometer with 30 

second epoch measure. The thresholds for a 15 second interval using this accelerometer 

would be <25, 25-750, 750-1300, and >1300 respectively for sedentary, light, moderate 

and vigorous physical activity. 
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       APPENDIX B – IRB APPROVAL 
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      APPENDIX C – INVITATIONAL LETTER 
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Date: 

 

Dear Parent/Guardian, 

 

My name is Kristin Sweeney and I would like to invite your son/daughter to participate in a 

research project to examine the effects of inclusion on physical activity levels of students during 

physical education class. 

 

As you may well be aware, maintaining an appropriate physical activity level is associated with 

health related benefits.  Adolescents who are physically active tend to remain physically active 

into adulthood.  However, research has identified a lack of physical activity and growing trend 

towards obesity in adolescents. For the last three decades the inclusion of students with 

disabilities into general physical education (GPE) has been encouraged and supported in schools 

across the nation.  Inclusion means educating all students with disabilities in general education 

settings.  Although inclusion is practiced in most schools today, there are still limited research 

studies which draw evidence based conclusions regarding the impact of including both students 

with and without disabilities in GPE.  Considering the importance of physical activity, and the 

common practice of inclusion, it is critical to examine the impact of inclusive and self contained 

physical education on the physical activity levels of children with disabilities. This project will 

provide valuable information to researchers and help identify changes that can be made to 

increase physical activity levels in physical education.  

 

Participating in this study should not interfere with your son/daughter’s school work.  The only 

requirement for participating in this study is wearing a small activity monitor on the waist during 

physical education classes.  The activity monitor is called Actiwatch®, and weighs approximately 

a half ounce (16 grams).  The device is just like a pedometer and should be of no discomfort to 

your son/daughter.  Participation in this study is voluntary.  During the study your son/daughter’s 

general physical activity behavior will be monitored during 5 to 6 days of their physical education 

classes.  If your son/daughter participates in this study, they will receive a pedometer when the 

study is complete.  If you would be interested in having your son/daughter participate in this 

study, please read and complete the informed consent form provided, then return it to the 

investigator in the envelop provided.  

 

If you have any questions or concerns please do not hesitate to contact me via e-mail at 

sweenekr@onid.orst.edu or by phone at 541-737-5927.  Thank you very much for your time, 

effort, and consideration.  It is greatly appreciated! 

 

Sincerely,  

 

Kristin Sweeney      Joonkoo Yun, PhD. 

        Associate Professor        
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APPENDIX D – INFORMED CONSENT DOCUMENT 

FOR STUDENTS WITHOUT A DISABILITY 
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INFORMED CONSENT DOCUMENT 

 

Project Title:  Physical Activity Levels of Students in Inclusive and 

Self-Contained Physical Education 

Principal Investigator:  Joonkoo Yun, Nutrition and Exercise Sciences 

Co-Investigator:      Kristin Sweeney, Nutrition and Exercise Sciences     

 

WHAT IS THE PURPOSE OF THIS STUDY? 

This study will determine the physical activity levels of students in different physical 

education classes.  According to the Surgeon General, physical activity is essential for the 

health and well being of all individuals.  However, research indicates low fitness and 

physical activity levels adolescents with and without disabilities.  For the last three 

decades the inclusion of students with disabilities into general physical education (GPE) 

has been encouraged and supported in schools across the nation.  Inclusion means 

educating all students with disabilities in general education settings. Although inclusion 

is practiced in most schools today, there are still limited research studies which draw 

evidence based conclusions regarding the impact of including students with disabilities in 

physical education.  Considering the importance of physical activity, it is critical to 

examine the impact of inclusive GPE on physical activity levels of children without 

disabilities.  This study will examine the physical activity levels of students without 
disabilities in inclusive and non-inclusive physical education.   

 

WHAT IS THE PURPOSE OF THIS FORM? 
 

This consent form gives you the information you will need to help you decide whether your 

son/daughter will participate in this study.  Please read the form carefully.  You may ask any 

questions about the research, the possible risks and benefits, your son/daughter’s rights as a 

volunteer, and anything else that is not clear.  When all of your questions have been 

answered, you can decide if you want to be in this study or not.  

 

WHY IS MY CHILD BEING INVITED TO TAKE PART IN THIS STUDY? 
 

Your child is being invited to participate in a research study carried out by the Movement 

Studies in Disability program at Oregon State University because your son/daughter attends a 

middle school in Corvallis, Oregon and takes part in an inclusive or non-inclusive physical 

education class in which the researchers will be collecting data.  

 

WHAT WILL HAPPEN DURING THIS STUDY AND HOW LONG WILL IT TAKE? 
 

This study should not interfere with your son/daughter’s school work.  The only requirement 

for participating in this study is wearing a small activity monitor on the waist (similar to 
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wearing a pedometer) for 5 days during physical education classes.  If you and your 

son/daughter agree to take part in this study, your child will be asked to wear this small 

activity monitoring device, which records body movement, during 5 of their school days.  

The device is called an Actiwatch®.  Your son/daughter will wear the Actiwatch® prior to 

physical education until the end of their physical education class.  Again, wearing the 

Actiwatch® on the waist is similar to wearing a pedometer and should not be of any 

discomfort to your son/daughter.  The researcher, Kristin Sweeney, will be present at the 

school for questions and comments on the 6 days that your son/daughter wears the 

Actiwatch®.   

 

WHAT ARE THE RISKS OF THIS STUDY? 
 

There are no foreseeable risks for the participants in this study.   

 

WHAT ARE THE BENEFITS OF THIS STUDY? 
 

The results of this study will not provide any direct benefits to you or your son/daughter.  

However, the results of this study are important for researchers who study physical activity 

levels in physical education.  Participating in this study may help researchers understand 

differences in physical activity levels in physical education and determine ways in which 

physical activity can be increased during physical education classes.   

 

WILL I BE PAID FOR PARTICIPATING? 
 

You and your son/daughter will not be paid for being in this research study.  However your 

son/daughter will receive a free pedometer for their participation in at least 4 of the 5 

observed physical education classes.  There will not be any cost to you or your son/daughter 

for participating in this research study.    

 

WHO WILL SEE THE INFORMATION I GIVE? 
 

Records of participation in this study will be kept confidential to the extent permitted by law.  

In case of any report (i.e. to the principal of the school your child is attending) and 

publication including data from this study, your child’s identity will not be released.  Results 

will be reported in a summarized manner, so that your child cannot be identified.  If the 

results of this project are published you and your son/daughter’s identity will not be made 

public. 

 

DOES MY SON/DAUGHTER HAVE A CHOICE TO BE IN THE STUDY?  
 

Participation in the study is voluntary and there are no penalties for choosing not to 

participate or for withdrawing from the study before it is complete.  If you or your 

son/daughter chooses to withdraw from the study before it has been completed, data 

which is collected from your son/daughter prior to their withdrawal will not be included 

in the results of the study.  If your son/daughter decides to take part in the study, it should 

be because they really want to volunteer.  You and your son/daughter will not lose any 

benefits or rights you would normally have if you choose not to volunteer.  If you or your 

son/daughter decides not to take part in this study, the decision will have no effect on the 

quality of education you and your son/daughter receives.  You and your son/daughter will 
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not be treated differently if you decide to stop taking part in the study. 

 

WHAT IF I HAVE QUESTIONS? 
 

If you have any questions about this research project, please contact:  Kristin Sweeney at  

541-737-5927, email: sweenekr@onid.orst.edu or Joonkoo Yun at (541) 737-8584, e-mail: 

jk.yun@oregonstate.edu.   

 

If you have questions about the rights of your son/daughter as a participant, please contact 

the Oregon State University Institutional Review Board (IRB) Human Protections 

Administrator, at (541) 737-3437 or by e-mail at IRB@oregonstate.edu.   
 

Your signature indicates that this research study has been explained to you, that your 

questions have been answered, and that you agree to take part in this study.  You will receive 

a copy of this form. 

 

 

Participant's Name (printed):   

 

__________________________________________________________ 

 

 

___________________________________      ____________________ 

(Signature of Participant)                     (Date) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

98

APPENDIX E – INFORMED CONSENT DOCUMENT 

             FOR STUDENTS WITH A DISABILITY 
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INFORMED CONSENT DOCUMENT 

 
Project Title:  Physical Activity Levels of Students in Inclusive and 

Self-Contained Physical   Education 

Principal Investigator:  Joonkoo Yun, Nutrition and Exercise Sciences 

Co-Investigator:      Kristin Sweeney, Nutrition and Exercise Sciences     

WHAT IS THE PURPOSE OF THIS STUDY? 

This study will determine the physical activity levels of students with a disability in 

inclusive and self-contained physical education classes.  According to the Surgeon 

General, physical activity is essential for the health and well being of individuals with a 

disability.  Physical activity can decrease the risk of developing secondary conditions 

related to a person’s disability. However, research indicates low fitness and physical 

activity levels in adolescents with disabilities.  For the last three decades the inclusion of 

students with disabilities into general physical education (GPE) has been encouraged and 

supported in schools across the nation.  Inclusion means educating all students with 

disabilities in general education settings.  Although inclusion is practiced in most schools 

today, there are still limited research studies which draw evidence based conclusions 

regarding the impact of including both students with and without disabilities in GPE.  

Considering the importance of physical activity, and common practice of inclusion, it is 

critical to examine the impact of inclusive and self contained physical education on the 

physical activity levels of children with disabilities.  This study will examine the physical 

activity levels of students with a disability in inclusive and self-contained physical 

education.   

 

WHAT IS THE PURPOSE OF THIS FORM? 
 

This consent form gives you the information you will need to help you decide whether your 

son/daughter will participate in this study.  Please read the form carefully.  You may ask any 

questions about the research, the possible risks and benefits, your son/daughter’s rights as a 

volunteer, and anything else that is not clear.  When all of your questions have been 

answered, you can decide if you want to be in this study or not.  

 

WHY IS MY CHILD BEING INVITED TO TAKE PART IN THIS STUDY? 
 

Your son/daughter is being invited to participate in a research study carried out by the 

Movement Studies in Disability program at Oregon State University because they attend a 

middle school in Corvallis, Oregon and take part in inclusive and self-contained physical 

education classes in which the researchers will be collecting data.  
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WHAT WILL HAPPEN DURING THIS STUDY AND HOW LONG WILL IT TAKE? 
 

This study should not interfere with your son/daughter’s school work.  The only requirement 

for participating in this study is wearing a small activity monitor on the waist, similar to 

wearing a pedometer, for 6 days during physical education classes.  The device is called an 

Actiwatch®.  Your son/daughter will wear the Actiwatch prior to physical education until the 

end of their physical education class.  Again, wearing the Actiwatch® on the waist is similar 

to wearing a pedometer and should not be of any discomfort to your son/daughter.  The 

researcher, Kristin Sweeney, will be present at the school for questions and comments on the 

6 days that your son/daughter wears the Actiwatch®.   

 

WHAT ARE THE RISKS OF THIS STUDY? 
 

There are no foreseeable risks for the participants in this study.   

 

WHAT ARE THE BENEFITS OF THIS STUDY? 
 

The results of this study will not provide any direct benefits to you or your son/daughter.  

However, the results of this study are important for researchers who study physical activity 

levels in physical education.  Participating in this study may help researchers understand 

differences in physical activity levels in physical education and determine ways in which 

physical activity can be increased during physical education classes.   

 

WILL I BE PAID FOR PARTICIPATING? 
 

You and your son/daughter will not be paid for being in this research study.  However your 

son/daughter will receive a pedometer for his/her participation in the study in at least 5 of the 

6 observed classes.  There will not be any cost to you or your son/daughter for participating 

in this research study.    

 

WHO WILL SEE THE INFORMATION I GIVE? 
 

Records of participation in this study will be kept confidential to the extent permitted by law.  

In case of any report (i.e. to the principal of the school your child is attending) and 

publication including data from this study, your child’s identity will not be released.  If the 

results of this project are published your son/daughter’s identity will not be made public. 

 

DOES MY SON/DAUGHTER HAVE A CHOICE TO BE IN THE STUDY?  
 

Participation in the study is voluntary and there are no penalties for choosing not to 

participate or for withdrawing from the study before it is complete.  If you or your 

son/daughter chooses to withdraw from the study before it has been completed, data 

which is collected from your son/daughter prior to their withdrawal will not be included 

in the results of the study.  If your son/daughter decides to take part in the study, it should 

be because they want to volunteer.  Your son/daughter will not lose any benefits or rights 

your son/daughter would normally have if you or your son/daughter choose not to 

volunteer.  If you or your son/daughter decides not to take part in this study, the decision 

will have no effect on the quality of education your son/daughter receives.  You and your 
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son/daughter will not be treated differently if you decide to stop taking part in the study. 

 

WHAT IF I HAVE QUESTIONS? 
 

If you have any questions about this research project, please contact:  Kristin Sweeney at  

541-737-5927, email: sweenekr@onid.orst.edu or Joonkoo Yun at (541) 737-8584, e-mail: 

jk.yun@oregonstate.edu. 

 

If you have questions about the rights of your son/daughter as a participant, please contact 

the Oregon State University Institutional Review Board (IRB) Human Protections 

Administrator, at (541) 737-3437 or by e-mail at IRB@oregonstate.edu.   
 

Your signature indicates that this research study has been explained to you, that your 

questions have been answered, and that you agree to take part in this study.  You will receive 

a copy of this form. 

 

 

Participant's Name (printed):  

__________________________________________________________ 

 

 

________________________________________   __________________ 

(Signature of Participant)      (Date) 
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APPENDIX F - MODIFIED SOFIT FORM 
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