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ABSTRACT 

COLLEEN J. KOVAL 

INFLUENCE OF MUSIC AND COACTORS ON THEW ALKING DISTANCE OF 
ADULTS WITH DOWN SYNDROME 

AUGUST 2008 

The purpose of this investigation was to detem1ine which randomly assigned 

noncontingent intervention (walking independently, with a coactor, or to prefened music) 

could improve self-detennination of adults with Down syndrome by increasing the 

number of steps during a walking exercise class. Participants were 10 adults who were 

diagnosed with Down syndrome between 24 to 52 years of age. 

Data were visually analyzed to detem1ine if the participants increased the number 

of steps taken measured with a pedometer. Based on this visual analysis, there were 

individual differences among eacl1 of the participants between baseline and each of the 

three interventions. 

Five of the participants increased the mean number of steps walking with a 

coactor compared to baseline. One pariicipant had the highest mean number of steps 

walking <luting baseline. Fmiher, three participants increased the average number of steps 

during the intervention of listening to preferred fst tempo music compared to baseline. 

In addition, one participant had the highest mean number of steps walking independently. 

A Repeated Measures Analysis of Variance (ANOVA) was conducted to examine 

the differences on the average number of steps. Results revealed a significant repeated 
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measures effect, [F(3, 91)  6.03,p < .01], indicating that that there was a significant 

difference in the number of steps walked between baseline and the three intervention 

types for the group. A pairwise comparison for the group revealed that that the 

interventions all had a greater number of steps than baseline (p < .05). 

Maintenance session occurred on two occasions in the same setting. The mean of 

the maintenance sessions across the participants was similar to the baseline and 

independent phases, but lower than the coactor or music phases. One generalization 

session occun-ed outdoors. Generalization scores were similar compared to the baseline 

and lower than the interventions. 

It was concluded that noncontingent interventions can improve self-detem1ination 

towards exercise experience for adults with Down syndrome. However, they may not be 

effective in maintaining or generalizing the mean number of steps once the intervention is 

removed. 
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CHAPTER I 

INTRODUCTION 

The lack of an adequate level of physical fitness in adults with intellectual 

disabilities can increase the likelihood of health problems compared to nondisabled 

peers (Rimmer, Heller, Wang, & Valerio, 2004). Low physical activity levels may be 

attributed to poor cardiovascular health of individuals with intellectual disabilities 

(Beange, McElduff, & Baker, 1995; Draheim, Williams, & McCubbin, 2002a; Messent, 

Cooke, & Long, 1998; Rimmer, Braddock, & Marks, 1995). It has been repeatedly 

demonstrated that adults with intellectual disabilities, including those with Down 

syndrome, have a higher incidence of cardiovascular disease, stroke, and other health 

complications (Draheim et al., 2002a; Draheim, Williams & McCubbin, 2002b; Rimmer, 

et al., 1995; Wells, Turner, Martinand, & Roy, 1997). 

Additional factors leading to lower physical fitness levels of individuals with 

intellectual disabilities may be attributed to low levels of activity and lower maximal 

heaii rates that limit cardiac output (Femhall, 2003). This may be attributed to an 

underdeveloped respiratory and cardiovascular system of adults with intellectual 

disabilities (Rimmer et al., 2004). 

The sedentary lifestyle of individuals with intellectual disabilities is often 

associated with low levels of fitness (Graham & Reid, 2000). Individuals with intellectual 

disabilities have inferior muscle development and greater body fat than their peers 
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without disabilities (Femhall & Otterstetter, 2003) which limit overall fitness and activity 

levels. Montgomery, Reid, and Seidl ( 1987) reported that difficulty maintaining exercise 

intensity may also contribute to lower levels of fitness. 

Body Mass Index (BMI) is usually higher in persons with intellectual disabilities 

compared to individuals without disabilities, especially in persons with Down syndrome, 

and may adversely affect exercise perfom1ance (Femhall, 2003). Adults with intellectual 

disabilities are often in the category of mild to moderate obesity (Fernhall, 2003). This is 

usually atttibuted to the lack of a physically active lifestyle for many individuals with 

intellectual disabilities; with or without Down syndrome (Burkart, Fox, & Rotatori, 1985; 

Pitetti, Rimmer, & Femhall, 1993). 

Individuals with intellectual disabilities may be more dependent on fitness than 

their non disabled peers to allow for success in employment (Femhall & Tymeson, 1988). 

Researchers have suggested that adults with Down syndrome that continue to engage in 

high rates of sedentary behavior have a greater difficulty maintaining the ability to work, 

pa11icipate in recreational activities, and perform self-care as they age (Hoge & Dattilo, 

1995). The need for exercise programming for individuals with intellectual disabilities, 

including those with Down syndrome, is critical since success in employment can depend 

on the ability to sustain pe1iods of physical labor (Femhall & Otterstetter, 2003; Pitetti, 

Rimmer, & Femhall, 1993; Rimmer, et al., 1996) .. 
.  . . 

Individuals with Down syndrome can participate in most fom1s of physical 

activity even though over 80 clinical physical characteristics may be present. The 

physical characte1istics for individuals with Down syndrome most related to exercise 



are: muscle hypotonicity (muscles have the ability to be stretched far beyond normal 

limits), hypem1obility of the joints or ligamentous laxity (increased flexibility in their 

joints associated with increased susceptibility to subluxation and dislocation), short 

stature (sho1i legs and arn1s in relation to torso), and poor balance and perceptual 

difficulties (Rimmer et al., 2004). 

It has been suggested that the maximum heart rate levels of individuals with 

Down syndrome are approximately 10% lower than their peers with intellectual 

disabilities who do not have Down syndrome (Femhall, 2003). Researchers (Pitetti, 

Climstein, Campbell, Mays, & Barrett, 1992) have demonstrated that individuals with 

Down syndrome have lower cardiovascular capacity and therefore lower �1tness levels 

and than their peers without Down syndrome. In 1991, Pitetti and Tan reported that adults 

with intellectual disabilities were able to increase cardiovascular fitness following a 

16-week exercise program using a bicycle ergometer, however, the paiiicipants did not

have Down syndrome. 

Motivation 

Some experts have suggested that exercise programming can be difficult since 

motivational problems are more pronounced as the level of intellectual disability 

becomes more severe (Dunn & Leischuh, 2005). Because of this, establishing an exercise 

program for individuals with Down syndrome should include motivational fctors that 

are deemed enjoyable (Femhall, 2003). Generally, the degree of motivation towards an 

activity is internalized and varying levels of self-determination inf luences the actions or 

behaviors and their outcomes. To be self-dete1111ined to exercise is to experience a sense 
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of freedom to do interesting, personally impoiiant and vitalizing activities (Wehmeyer & 

Schwartz, 1997). 

The self-determination theory is useful to understand fctors that enhance 

motivation and also considers the various goals and motives individuals have such as 

maintaining a state of physical activity (Deci & Ryan, 2002). The degree to which 

activity satisfies three important psychological needs is then interpreted. The three 

psychological needs are: autonomy (i.e., the need to be self-initiating in the regulation of 

personal behavior), competence (i.e., the need to interact effectively within the 

environment), and relatedness (i.e., the need to feel connected to others). When social 

situations allow individuals to feel a sense of relatedness to others, they feel more 

intrinsically motivated to perform behaviors in the future (Vallerand, 2001 ). 

The self-detem1ination construct has been applied to individuals with disabilities. 

Wehmeyer & Schwmiz (1997) measured the self-determination of 80 students with mild 

to moderate intellectual disabilities. It was reported that the individuals with higher 

self-determination scores were twice as likely to be employed, and averaged a higher pay 

rate. 

In 2007, Wehmeyer reported that a higher self-detennination level for individuals 

with intellectual df sabilities resulted in favorable outcomes for employment, benefits, 

income and social opportunities. Therefore, promoting self-determination for individuals 

with intellechrnl disabilities has been linked to positive outcomes (Wehmeyer). 

Wehmeyer (2007) also suggested that individuals with disabilities are often 

viewed as limited. Therefore, opportunities to fully develop the capacity to act in a 
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 self-dete1mined manner are restricted, which in tum limits ability. Students with

disabilities who left school more self-detennined were more than twice as likely as their

peers to be employed one year after graduation, and they earned significantly more.

Three years after graduation, they were more likely to have obtained jobs that provided

benefits such as health coverage and vacation, and were living somewhere other than the

family home (Wehmeyer & Schwartz, 1997).

Coleman and Whitman (1984) evaluated self-directed programs for individuals 

with intellectual disabilities to increase exercise behavior. It was reported that the 

self-directed approach is less intrnsive than contingency based programs and is also 

consistent with the concept of self-detem1ination. Individuals, disabled or non disabled, 

will patiicipate in activities they find enjoyable (Young, 2005). For instance, Daley and 

Maynard (2003) reported that when physically active adults are given the choice of 

aerobic exercise modes (i.e., cycle ergometry, treadmill nmning, gradient walking, 

rowing ergometry, stair climbing, or ski stimulator) they tend to display less negative 

affect than those participants who were not given a choice (i.e., cycle ergometry only). 

A growing body of knowledge suggests that effective physical activity 

interventions include well-established principles of behavioral change (Dishman & 

Buckworth, 1996). There is cun-ently limited infomrntion (Coleman & Whitman, 1984) 

about the impact of intellectual disabilities on an individual's level of self-detennination 

toward exercise. There is also minimal research conducted regarding other characteristics 

that can impact self-dete1mination (Wehmeyer, 2007). 
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Exercise and Coactors 

It has also been repotied in the context of exercise, that social support originating 

from coactors can be an effective activity-based intervention (Zajonc, 1965). According 

to Zajonc's ( 1965) drive theory of social facilitation, the presence of others increases the 

frequency of responses with the greatest habit strength. Zajonc (1965) pointed out that 

when others are present (i.e., as coactors or spectators), perfom1ance is improved if the 

task is simple, such as walking, but it is impaired if the task is complex. In addition, 

Zajonc propositioned that the presence of coactors generally cont1ibutes to improved 

performance with motor skills. 

In a recent investigation, Burke, Carron, and Eys (2006), reported that younger 

adults have a preference for more social (i.e., group) contexts when exercising and 

involvement in an activity with another individual, or a fiiend, was positively associated 

with increased activity. It has been reported for simple muscular activities such as 

walking (Kohfeld & Wietzel, 1969) that the effect of a coactor might be an attribute. 

Burke, et al, (2006) conducted an investigation with college students to evaluate 

the exercise preferences and repotied that younger adults have a preference for n19re 

social (i.e., group) contexts. Pmiicipants were given four exercise options and ranked 

them from the most to the least preferred physical activity context. The participants were 

given the following options: (a) structured exercise class, (b) with others outside of a 

structured exercise class, (c) independently in an exercise setting, and (d) completely 

independently. The most preferred context in this investigation was exercising with 

others outside of a strnctured exercise class; the least preferred context was exercising 
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completely independently. Burke et al. concluded that involvement in an activity with 

another individual or a friend was positively associated with increased activity and at 

times the individuals involved also displayed greater levels of physical activity. 

Social support originating from coactors also holds considerable potential as a 

mechanism for effective activity-based interventions (Zajonc, 1965). Researchers have 

also noted that being with others during exercise is more innately natural than exercising 

independently (Can-on & Burke, 2005). Beauchamp, Carron, Mccutcheon, and Harper 

(2007) reported that to promote physical activity exercise interventions (i.e., exercising 

alone or with a coactor) for older adults should be primarily directed at the individual 

level. 

In 2007, Beauchamp, et al., repo1ied that it was Jess appealing for older adults (50 

to 70 years of age) to exercise with younger age categories. However, among adults in 

particular, there is a growing body of evidence that suggests individuals actually prefer to 

exercise independently with some instruction rather than within group or in a class-based 

setting (King, Castro, & Wilcox, 2000; Wilcox, King, Brassignton, & Ahn, 1999). 

In 2000, King, et al., focused on whether physical activity programs a!e best 

served by interventions directed at the individual level (i.e., exercising independently) or 

at the group level (i.e., exercising with others). It was reported that 69% of middle-aged 

and 67% of older adults preferred to exercise on their own with some instruction rather 

than in an exercise class. Women younger than 56 years of age; healthy women 65 to 71 

years of age; and older men were most likely to prefer exercising in a group. It was 
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concluded that physical activity interventions are most effective when they are tailored to 

individual preferences. 

It has been repo1ied by Rimmer (1999) that individuals with Down syndrome 

enjoy the social aspects of engaging with others during physical activity. Fmiher, it has 

been reported by Wilcox et al., (1999) that a better understanding of exercise preferences 

could lead to increased adherence to fitness programs. However, no study to date could 

be located that involved the examination of individuals with Down syndrome and 

whether exercising independently or with a coactor is preferred. 

Exercise and Music 

In the context of physical training, it has been suggested that music may influence 

exercise adoption and adherence (Karageorghis, Ten-y, & Lane, 1999). It is important that 

exercise participants identify with preferred music (Priest, Karageorghis, & Sharp, 2004) 

and there is increased evidence to suggest that the right music (however defined) can lead 

to greater frequency, intensity, and duration of exercise behavior (Atkinson, Wilson, & 

Eubank, 2004; Copeland & Franks, 1991; Hall & Erickson, 1995; Karageorghis, et al., 

1999; Szabo, Small, & Leigh, 1999; Tenenbaum, et al., 2004). 

Music has gener�ally been an effective method to increase exercise behavior in 

individuals with intellectual disabilities (Ward & Dunaway, 1995). Based on a study 

regarding background music and repetitive manual performance tasks with persons with 

severe intellectual disabilities, it was indicated that tempo and task can be matched to 

facilitate performance (Richmond, 1976). It was reported that fst tempo treatments (i.e. 

defined as 121 beats per min) facilitated the greatest improvement on perfom1ance. 
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Tempo has been defined as the speed at which beats recur (Radocy & Boyle, 1988). The 

use of fast and regular tempo music has been effectively used to improve the walking 

performance and on-task behavior of individuals with varying levels of intellectual 

disabilities (Stephens, 1998). Numerous researchers have indicated that music is an 

effective motivator or reinforcer, for persons with mild to severe intellectual disabilities 

(Landtieu-Sieter, French, Silliman, & Tynan, 1995; O'Brien, 1996; Stephens, 1998). 

Of particular interest in this present irivestigation is the study by Stephens (1998) 

who used a visual method to detem1ine music preference ( e.g., happy, neutral, and sad 

faces). Tempo was then matched to the participants walking pace. It was reported by 

Stephens that perfomrnnce times were better when listening to fast or regular tempo 

prcfen-ed music for adolescents with moderate intellectual disabilities. 

Music tempo has also been reported effective in improving exercise behavior of 

individuals with intellectual disabilities (Moore & Mathenius, 1987; Stevens, 1971 ). 

Richmond ( 1976) reported that continuous fast tempo background music improved 

walking and jogging performance times of individuals with intellectual disabilities. 

Additionally, the participants walked or jogged faster to fast tempo music than the regular 

tempo music. 

In an investigation to detem1ine music preference by O'Brien ( 1996), an 

electronic button device was used .by the paiiicipants to select the top 4 prefeITed music 

selections of fast tempo music and the top 4 selection of regular tempo music. The button 

was pushed by the participants to signify the prefened selection of samples played by the 

researcher. The tempo was then matched to the walking pace of the participants. O'Brien 



repoiied that preferred, continuous fst tempo music could be used to improve the 

walking perfomrnnce of adolescents with moderate intellectual disabilities. 

Purpose 

The importance of physical activity is seldom sufficient enough in itself to 

motivate an overweight, obese or sedentary individual with Down syndrome to initiate 

and maintain physical activity on a regular basis. It has been reported that adults with 

intellectual disabilities increased physical activity levels by walking for transport, and 

although activity levels are typically low, it is the most frequently reported physical 

activity of individuals with intellectual disabilities (Drahiem, et al., 2002b; Standish & 

Drahiern, 2005; Temple, Anderson, & Walkley, 2000). Since motivation has been a 

suggested fctor in low physical work capacity for individuals with Down syndrome 

(Femhall, 2003) more research in this area is needed. 

The implications are that the motivational and social impact of walking 

independently, with a coactor, or to prefeITed fast tempo music might influence 

self-determination towards exercise enjoyment and adherence. Therefore, the purpose of 

this investigation is to detem1ine which type of intervention randomly assigned to 

individuals with Down syndrome may increase the number of steps taken during a 

walking exercise class when compared to baseline. The number of steps taken with and 

without the interventions will be measured with a pedometer. 
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Research Questions 

The six research questions based on a . 75 confidence interval were as follows: 

1. Is there a clinical significance between baseline and walking independently in

the number of steps taken in an exercise class for adult individuals with Down

syndrome?

') Is there a clinical significance between baseline and walking with a coactor in 

the number of steps taken in an exercise class for adult individuals with Down 

syndrome? 

3. Is there a clinical significance between baseline and listening to preferred

music in the number of steps taken in an exercise class for adult individuals

with Down syndrome?

4. Is there a clinical significance between baseline and all of the interventions in

the number of steps taken in an exercise class for adult individuals with Down

syndrome?

5. ls there a clinical significance between baseline, interventions, and the

maintenance phase in the number of steps taken in an exercise class for adult

individuals with Down syndrome?

6. Is there a clinical significance between baseline, interventions, and one

generalization session in the number of steps taken in an exercise class for

adult individuals with Down syndrome?
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Hypothesis 

The null hypothesis was there is no statistical significance difference (p.:::: .05) 

between any of the phases for the group of participants. 

Definitions 

. For the purpose of clarification, the following definitions are provided. 

Coactors: the individual that facilitates perfonnance of simple or familiar tasks, 

or individuals that work on the same noncompetitive task at the same time (Zajonc, 1965). 

Down syndrome: the most common chromosomal disorder leading to intellectual 

disabilities, accounting for one-third of all cases of moderate to severe intellectual 

disabilities. Most individuals with Down syndrome have impainnents that result in 

intelligence quotients (IQ) generally in the mild to moderate intellectual disability range 

(Femhal 1, 2003). 

Generalization: the influences of a setting that differs from the original and/or 

applying the results to the general population across different stimuli. This term is used to 

explain a response that inadvertently influences other factors (Kazdin, 1980). 

Intellectual disabilities: the disability characterized by significant limitations both 

in intellectual functioning and in adaptive behavior as expressed in conceptual, social, 

and practical adaptive skills. This disability 01iginates before age 18 according to the 

American Association on Mental Retardation (AAMR; Luckasson, et al., 2002). 

Maintenance: the follow-up phase in research that involves monito1ing the 

behavior after the intervention is stopped to determine if learning occurred (Kazdin, 

1980). 
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Noncontingent reinforcer: the stimulus used to maintain a desired activity for a 

fixed amount of time, regardless of behavior. May increase the individual's motivation to 

engage in a desired behavior and also can be linked to psychological responses, as well as 

physical activity preferences (Burke, Ca1TOn, Eys, Ntoumanis, & Estabrooks, 2006). 

Pedometer: the recording device used to measure the total number of steps taken 

during activity (Beets et al., 2007). 

Self-determination Theo,y: the degree to which the motivation towards and 

activity is internalized. Varying levels of self-determination influence actions or 

behaviors and their outcomes . Considered are the inherent growth tendencies and innate 

psychological needs that are the basis for self-motivation and the conditions that focus on 

these positive processes (Deci &Ryan, 2002). 

Delimitations 

This study was subject to the following delimitations: 

1. Adult participants (N = 10) with Down syndrome, without known medical

conditions that would prevent participation in a walking exercise class.

2. Participants without extreme emotional or defiant behavior.

3. Exclusive use ofrecording artists that were pre-selected by the pa1ticipants of

prefeITed fast tempo music that were 110 to 120 beats per min.

4. Participants were able to comprehend instructions as they were read to them

by the physical educator each day.

5. Convenience sample consisting exclusively of members of a residential

community at the Marbridge Foundation in Manchaca, Texas.
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Limitations 

This study was subject to the following limitations: 

I . Degree of effort during the exercise class. 

2. Behavior of the participants <luting data collection.

3. External distractions inherent to the residential community setting.

4. Interruptions in data collection due to absence, illness, holidays, and

vacations.
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CHAPTER II 

REVIEW OF LITERATURE 

The purpose of this investigation was to detennine which type of randomly 

assigned intervention (i.e., walking independently, with a coactor, or to preferred fast 

tempo music) could increase the number of steps taken during a walking exercise class 

for adults with Down syndrome. For the purpose of cl�rification of the research related to 

the subject matter, literature reviews were conducted under the following subject 

headings: (a) Fitness Levels of Adults with Intellectual Disabilities Including Down 

syndrome, (b) Fitness Programs for Adults with Intellectual Disabilities Including Down 

syndrome, (c) Individuals with Intellectual Disabilities and the Use of Pedometers, (d) 

Music as a Motivator for Individuals with Intellectual Disabilities, ( e) Exercise 

Participation with Coactors, and (f) Self-Detem1ination and Individuals with Intellectual 

Disabilities. 

Fitness Levels of Adults with Intellectual Disabilities Including 

Down Syndrome 

In an investigation by Wang and Eichstaedt ( 1980) the physical fitness levels of 

802 adolescent boys and girls between 6 to 21 years of age, diagnosed with mild or 

moderate intellectual disabilities, or Down syndrome were compared. The purpose of this 

investigation was to compare fitness scores of individuals with intellectual disabilities to 

national standardized nonns on an established physical fitness test. For the purpose of 
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testing and scoring, the paiiicipants were placed in three groups: (a) individuals with mild 

intellectual disabilities, (b) individuals with moderate intellectual disabilities, and ( c) 

individuals with Down syndrome. 

The test procedures involved 7 physical fitness test items: ( a) flexed ann hang, (b) 

sit-ups in 30s, (c) standing long jump, (cl) softball throw for distance, (e) 50-yd dash, (f) 

300 yd run/walk, and (g) shuttle run. To compare the participant's fitness scores to the

national standardized norms, a median point was used. 

It was previously reported that the participants with mild intellectual disabilities 

had lower overall performance scores. However, the participants in this investigation 

with moderate intellectual disabilities and Down syndrome perfonned very close to the 

standardized national norms. 

The gender differences were also analyzed with an independent t-test and it was 

rep01ied that females with moderate intellectual disabilities perfonned better that the 

participants with Down syndrome in the shuttle nm event only. The combined group 

scores closely aligned with the national standardized nonns. 

All other comparisons were not significantly different. A three-way ANOV A was 

conducted to analyze differences in scores between paiiicipant's age and no significance 

was rep01ied. 

It was concluded that individuals with mild intellectual disabilities had lower 

levels of physical fitness when compared to the national nom1s. It was also repo1ied that 

individuals with moderate intellectual disabilities and those with Down syndrome had 

physical fitness levels that were similar. It was suggested that more emphasis was needed 
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to increase the intensity and opportunities of physical fitness programs for individuals 

with intellectual disabilities and Down syndrome. 

Montgomery, Reid, and Seidl (1987) designed a program to examine the 

effectiveness of a physical fitness program for adults with mild to severe intellectual 

disabilities that could be implemented in workshop environments. Pmiicipants were 

sedentary adults between 20 and 39 years of age and were employed in workshop settings. 

Participants (95 males and 76 females) were randomly assigned to experimental and 

control groups. 

The Canadian Standardized Test of Fitness (CSFT) (Government of Canada, 

1981) was administered as a pretest and posttest for all of the participants. The CSFT 

measures (a) resting heart rate, (b) resting blood pressure,.(c) body composition 

(skinfold), (d) cardiovascular endurance (step test), (e) flexibility (sit-and-reach) (t) 

abdominal endurance, and (g) upper-body strength and endurance. 

There were two phases in this investigation. The first phase was a 6-month 

physical fitness program for 171 individuals with intellectual disabilities conducted by 

graduate students. This phase of the investigation took place in workshops employing 

individuals with intellectual disabilities. Each of the participants in the first phase of the 

investigation completed a pretest and a posttest of the CSFT. The ratio of graduate 

student instrnctor to participant was 1 :6 or 1 :7 in an attempt to maximize individualized 

attention. 

The exercise sessions for the experimental group in phase one was 40 min in 

length. The cardiovascular duration was 15 min, 3 days each week for 6 months. The 
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cardiovascular portion of the session was gradually increased to 20 to 25 min. 

Cardiovascular activities included aerobic dance, walk/run activity, and low-skill games. 

In the second phase of this investigation there were 53 participants selected from 

separate workshops than those in the first phase. In the second phase of the investigation 

pmiicipants were randomly assigned to an experimental or a control group. Each of the 

53 participants completed a pretest and a posttest of the CSTF. 

The purpose of the second phase was to determine the effects of a 4-month 

exercise program instructed by workshop employees without any known disabilities. The 

researchers provided a training seminar prior to beginning the exercise program for the 

instructors of phase two which included administration and assessment conducting the 

CSTF as a pretest and posttest measure. An instruction manual also was prepared for the 

workshop employees to provide training in physical fitness. Once the instructors were 

trained they taught an exercise class to the experimental group 3 days a week for 4 

months. 

The results of this investigation were that during phase one, the experimental 

group made significant improvements on the CSTF over the control group in trunk 

tlexion and sit-ups. There was no improvement in aerobic fitness during phase one. There 

were no significant differences in any of the other dependent measures. 

In phase two, the experimental group made significant improvements over the 

control group in V02 max, push-ups, and sit-ups. Examination of daily training logs that 

had been used to record walk/nm distances suggested that the participants did improve 
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their ability to sustain walking and running tasks during the program. However, these 

increments were not reflected in the CSFT cardiovascular endurance (step test) protocol. 

It was concluded that the exercise intensity may not have been sufficient to 

produce a significant training effect. This investigation demonstrated that some low 

levels of physical fitness in individuals with intellectual disabilities can improve. 

In 1988, Weber and French conducted an investigation to detem1ine if adolescents 

with Down syndrome could increase muscular strength. The purpose of this investigation 

was to detem1ine if individuals with Trisomy 21 Down syndrome could increase 

muscular strength through a weight training or strength exercise program. The 

pmiicipants were 14 adolescents between 13 and 18 years of age with an intellectual 

quotient between 32 and 52. The participants were placed in two groups based on the 

alphabetic order of their last name, as well as, the sum of pretest strength measurements. 

The first group participated in a weight training program which consisted of the 

following exercises: (a) latissimus dorsi pull down, (b) leg press, (c) upright row, (d) leg 

extension, (e) shoulder press, (t) calf raise, (g) ann curl, (h) leg curl, (i) chest press, and 

U) dead lift. The purpose of the weight training program was to improve overall muscular

strength. All of the exercises were perfo1med with weight machines. 

The second group participated in a circuit strength training program which 

consisted of the following exercises: (a) latissimus dorsi isometric, (b) chair squat, (c) 

uptight row isometric, ( d) bench step, ( e) knee push up, (f) toe stand, (g) low bar pull, (h) 

flutter kick, (i) shoulder pull, and U) back extension. The purpose of the circuit training 

program was to improve strength with the resistance of individual body weight. 
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A pilot study was conducted with 5 individuals with Down syndrome that were 

not pati of this investigation to detem1ine if fatigue would be a factor detennining 

maximum strength. Since no visible signs of fatigue were observed during the pilot study 

this was detem1ined not to be a factor. 

All of the participants were randomly paired with a member of the opposite group. 

A pretest and posttest design was used with two experimental treatments analyzed for 

muscular strength gains. The participants were given a demonstration to learn proper 

lifting techniques and were pem1itted one week to become familiar with the exercise 

equipment. Multi-station variable resistance weight machines were used to complete the 

circuit training programs. Both groups completed the same wann up exercises before 

each training session. Within a week it was determined by the researchers that each 

paiiicipant could perfonn the 10 strength exercises properly. 

The participants were given a muscle strength test p1ior to the 6-week exercise 

program in which the maximum weight for one repetition was recorded. One repetition 

was used since it is a measure of strength, whereas two repetitions would have measured 

muscular endurance. 

The paiiicipants in the weight training program completed one set of exercises at 

each station three times a week. When perfo1111ing each exercise the participant listened 

to music as motivation to complete as many repetitions as possible in 60s. The length of 

time the participants listened to music was also to control the time needed to perfo1111 the 

exercises. There was no music for 30s to permit the participant to move to the next 

exercise station and to control the length of rest time. 
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The participants in the strength training group also completed one set of exercises 

three times a week. Again, when perfom1ing each exercise the patiicipant listened to 

preferred music and completed as many repetitions as possible in 60s. The music was 

paused for 30s to pem1it the participant to rest before the next exercise to control the time 

needed to perform the exercises as well as the length of rest time. 

At the end of the 6-week program, a posttest was completed for the 10 muscular 

strength exercises. The Wilcoxon test for matched pairs was used to determine the 

differences in strength gains between the two groups. It was detennined that the weight 

training group made more strength gains over the strength training group in the latissiums 

dorsi pull down and the dead lift exercise (W= 77.0,p = < .01). 

The pretest and posttest comparisons for the other 8 strength tests were not 

significantly different, however, the strength training group had made significant gains in 

muscular strength ( W = 28.0, p = < .05) over the circuit training group. It was concluded 

that adolescents with Down syndrome can make significant improvement in muscular 

strength using a weight training program. 

In a more recent study, the fitness levels of 20 adults with Down syndrome were 

investigated (Balic, Mateos, Blasco, & Fernhall, 2000). Paiiicipants were adults with 

mild or moderate intellectual disabilities and Down syndrome. All participants were 

between 18 and 29 years of age and lived in a home setting. 

The participants were divided into two groups. The first group was active and 

consisted exclusively of adult members of a Special Olympics program. This group 
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(n  13) consisted of individuals participating at least once a week in Special Olympics 

activities (i.e., track and field, gymnastics, aerobic dance, ping-pong, swimming, 

basketball, soccer, resistance training). The Special Olympians trained between 2 to IO hrs 

(M  4. 9; SD= 1. 9) per week and had trained consistently for a year or more p1ior to the 

study. Specific infonnation on how many hours per week a participant spent in any 

specific activity was not provided; only the total numbers of training hours. 

The second group consisted of sedentary individuals recruited from workshop 

sites for individuals with disabilities. This group consisted of non-active adults (n = 7) 

with Down syndrome. These participants had not participated in physical activities for at 

least 1 year ptior to the study. 

The participants in both groups underwent laboratory testing, that involved a: (a) 

treadmill test to detem1ine peak oxygen uptake; (b) isometlic strength tests of handgrip, 

lower back, and quadriceps; (c) explosive power; and (d) body composition. Each 

participant took part in two to three practice sessions for familiaiization with the 

instrumentation, laboratory personnel, and testing protocols. Participants were allowed to 

touch and to try any test instruments. Each participant was also shown a set of calipers 

and felt the pressure sensations to determine body composition. 

Based on the results of this investigation, the adult Special Olympians with Down 

syndrome, who trained an average of 4.9 hr per week for at least l year, exhibited 

significantly higher V02peak than their sedentary peers. The peak values obtained dming 

the treadmill test revealed that V02peak was significantly higher in the Special Olympians 

22 



compared to the sedentary participants, t(18) = 2.56, p < .05. The isometric strength 

values for lower back strength, t( 18) = 2.88, p < .05, and a strength index, t( 18) = 2.16, 

p < .05 was also significantly higher in Special Olympians. 

None of the other variables were significantly different between groups. However, 

the Special Olympians exhibited higher aerobic capacity but the values were similar to 

what one might expect from individuals who are sedentary and nondisabled of similar 

age. The results obtained with the use of the Bosco Power Test revealed that none of the 

strength values were significantly different between groups. 

It was concluded that the improvements in peak VO2 were not attained, despite 

obtaining increases in work perfonnance (i.e., time on graded exercise test, distance 

covered, work level attained). However, Balic et al., (2000) did report significant 

differences in the physical fitness levels between physically active and sedentary adults 

with Down syndrome. Specifically, it was noted that some of the improvements in 

cardiovascular fitness may have been due to the low aerobic capacity values at the onset 

of the study. 

In a more recent investigation conducted in 2004, Rimmer, Heller, Wang, and 

Valerio assessed a cardiovascular and strength program for 52 adults with Down 

syndrome. The purpose of this investigation was to evaluate improvement of 

cardiovascular and strength in adults with Down syndrome. Participants consisted of 

residents who lived with family members or resided in group homes and other suppotied 

living fcilities in a large m�tropolitan area and surrounding suburbs. 
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This study also involved two groups. One group received an exercise intervention 

3 days a week for 45 min per session for a total of 12 weeks. The second group was a 

control group and did not receive an exercise program. 

The research team explained the details of the itivestigation to the participants and 

arranged transportation to the facility for their informed consent and screening visits. 

Each participant had the following measures taken: fasting blood draw, resting ECG, 

resting heart rate, BMI, resting blood pressure (standing, seated, supine), and basal 

temperature. In order to be approved for peak V02 testing, participants' blood ( e.g., CBC, 

chem-12) and urine ( e.g., protein, ketones) tests had to be within the normal range. 

Participants reported to the laboratory three to four times prior to the study for 

familiarization with the testing protocol and equipment. Peak oxygen uptake was 

measured during a graded exercise test while pmiicipants rode a stationary bicycle. 

Strength was measured using bench press and seated leg press machines. Height, weight, 

and skinfold measure were also recorded. 

Mean ages of the participants in the intervention group (n = 30) was 39.4 years 

and the control group (n = 22) was 40.6 years. Sixty-nine percent of the participants were 

obese (BMI over 30), and an additional 17% were overweight (BMI over 25). 

Exercise intervention was introduced dming an exercise class. The intervention 

consisted of 30 to 45 min of cardiovascular exercise and 15 to 20 min of muscular 

strength and endurance exercise. Dming this time the paiiicipants maintained their heart 

rate in the appropriate training zone. Polar Vantage XL heart watch monitors were 

programmed for each patiicipant to assure that they were exercising in the approptiate 
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target heart rate zone according to his/her age. The first 3 to 5 min of cardiovascular 

exercise was used as a light wam1-up and the last 3 to 5 were used as a cool down. 

Participants exercised for 15 to 20 min in their prescribed target heart rate zone 

dming weeks 1 and 2. During weeks 3 and 4, emphasis was placed on reaching and 

maintaining individual prescribed training levels for 20 to 30 min on one or more of the 

following exercise machines: recumbent stepper, stationary cycle (recumbent and 

upright), treadmill, and elliptical cross-trainer. Participants selected their own equipment. 

By week 5, all participants were exercising for 30 min in their designated training zone 

(50% to 70% peak VO2). 

Strength training was initiated at 70% of the participants' one repetition maximum 

for one set of 10 to 20 repetitions. When participants were able to complete 20 repetitions 

for two consecutive sessions with a proper lifting technique (i.e., proper biomechanical 

motion; avoidance of holding the breath), the weight was increased by 10%. Blood 

pressure was also recorded at the completion of each set. 

Significant group differences were observed for the following measures: peak 

VO2.rn1.min- 1
: (F[l, 37]  17.84,p < .01); peak VO2.ml.kg- 1 .min- 1

: (F[l, 37] = 16.72, 

p < .01 ); peak heaii rate: (F[l, 37]  8. 79, p < .01 ); time to exhaustion: (F[l, 39]  7.06, 

p < .05); and maximum workload: (F[ 1, 39]  15.21, p < .01 ). Based on the results the 

treatment group participant's demonstrated significant gains in cardiovascular function 

compared to control group participants. No significant difference was reported in the 

respiratory exchange ratio. 
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Significant group differences were reported for two exercises. The bench press: 

(F[l, 44) = 21.73,p < .0001), and leg press: (F[l, 44] = 27.33,p < .0001). However, 

group differences on giip strength were not significarnt. A significant difference between 

treatment and control groups was also reported on body weight, (F[l, 44) = 7.96, p < .01 ). 

No significant differences were observed with respect to BM! or total skinfold score. 

Overall, the training group improved in outcome measures for cardiovascular 

fitness, strength, and body composition, whereas the control group showed no change or 

a slight improvement or decline. The training group showed the greatest gains in upper 

and lower body strength, followed by cardiovascular :fitness (peak VO2, time to 

exhaustion, workload). Improvements in cardiovascular fitness ranged from 14% in peak 

VO2 to an increase of 27% in max workload. Improvements in strength ranged from 39% 

to 43% on both lower and upper body strength, respectively. A significant difference was 

found between the treatment and control groups on reducing body weight, F(l,44) = 7.96, 

p < .01. 

In summary, individuals with Down syndrome who are physically active exhibi t 

significantly higher aerobic capacity, muscular strength, and strength than sedentary 

individuals with Down syndrome. This suggests that exercise, at a greater tra ining load, 

may enhance the physical fitness level of individuals with Down syndrome. Effo11s must 

be made to promote physical activity participation for individuals with Down syndrome 

in order to reduce health risks associated with sedentary behavior. 
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Fitness Programs for Adults with Intellectual Disabil ities Including 

Down Syndrome 

In 1982, Beasley conducted an investigation to study the influence of exercise 

on the physical fitness, work perfo1111ance and absenteeism of adults with intellectual 

disabil ities. The participants were 30 adu lts with intellectual disabilities. Participants 

were between 16 to 50 years of age and an intelligent quotient between 25 and 75. Each 

were ambulatory and were not involved in a regular cardiovascular conditioning program 

at the time of the investigation. Medical releases were obtained for each prior to the start 

of the investigation. Pretest measures of heart rate, blood pressure, body weight, and 

daily attendance were also collected. 

Participants were randomly assigned to either an experimental or a control 

group. The experimental group participated in a 30 min exercise program which involved 

stretching exercises and jogging 5 days per week for 8 weeks. The control group 

participated in the same stretching exercises and then in selected games such as checkers, 

cards, basketball, horseshoes, and Frisbee for the remaining 25 min. The Cooper Fitness 

Run-Walk Test (Cooper, 1968) and 12-min Run-Walk Test (Cooper, 1970) were used as 

the fi tness measure and timed work performance. 

Analysis of covariance (ANCOVA) was used to detennine ifthere were 

statistically significant differences between groups on posttest measures of the three 

dependent variables. Pretest measures of heart rate, work perfo1111ance, and daily 

attendance served as covariates. 
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Based on the analysis of the data, there were statistically significant differences 

between groups (p < .0 I) on posttest means of physical fitness. The Pearson product 

moment con-elations showed a statistically significant positive relationship 

(p < .05) between work perfom1ance and physical fitness. It was also reported that there 

was a statistically significant difference in posttest work performance means between the 

two groups (p < .05.). There was no statistically significant difference between groups on 

absenteeism and physical fitness. 

Additional analyses were conducted which were not included in the original 

purpose of this investigation. A dependent t-test was utilized to determine if there was a 

statistically significant reducing in pretest and posttest one-mile run times. This resulted 

in a significant difference (p < .0001 ). 

The mean difference for the experimintal group in the one mile run time was 

2 min 36 sec from pretest to posttest. It was concluded that a regularly monitored jogging 

. program can have a positive influence on both the physical fitness and work perfonnance 

of adults with intellectual disabilities. The significant positive correlation was reported in 

this investigation between physital fitness and work perfom1ance can be utilized to 

predict future work perfonnance. 

In 1989, Femhall, Millar, Tymeson, and Burkett evaluated the outcome of 

maximal graded exercise testing of adolescents and adults with intellechrnl disabilities, 

including Down syndrome. The purpose of this investigation was to describe and 

evaluate the maximal graded exercise testing in adolescents and adults. The efficacy of 

maximal testing of the participants with Down syndrome was also evaluated. 
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There were two groups in this investigation. In the first group were 24 adults who 

were 21 to 41 years of age with Down syndrome. These participants were recruited from 

local training centers and group homes. In the second group were 14 adolescents who 

were 14 to 22 years of age with Down syndrome who were recruited from a local school 

for individuals with special needs. 

Familiarization sessions were conducted with the participants concerning the 

testing procedure, treadmill use and protocol of a graded exercise test to walk to 

volitional exhaustion. The participants did not show any cardiovascular abnonnalities 

during exhaustive work, and :were carefully screened for contraindications to exercise 

prior to testing. Metabolic data were collected with the use of an open circuit spirometry 

at both study locations. 

In the first group, electrocardiograms (ECGs) were obtained during the last 15 s 

of each exercise stage. All data were averaged to one min values, with the last full min of 

collection representing maximal values. Oxygen and carbon dioxide concentrations were 

analyzed with the Applied Electrochemistry model S-3A. 

In the second group expired air was collected every min into meteorological 

balloons. The last 3 min of each test were analyzed, with the highest last full min value 

representing maximum. Oxygen and carbon dioxide concentrations were analyzed with 

the Beckman LB-2 gas analyzer. 

The results revealed that the first group, who were older and had a greater BMI 

than the second group, did not have significantly different V02 max and maximal heart 

rate. The combined results of both groups show overall low V02 max, maximal heart rate 
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and a low maximal respiratory exchange ratio . The first group did have a significantly 

higher maximal respiratory exchange ratio (p < .05) then the second group. 

Based on this investigation it was concluded that individuals with Down 

syndrome could safely exercise to exhaustion. It was also suggested that screening for. 

cardiac abnormalities prior to exhaustive work must be complete so participants wi th 

Down syndrome can safely participate in rigorous exercise programs. 

In 2003, Fernhall et al. conducted an investigation of autonomic function of blood 

pressure and heart rate responses to exercise. The participants were between 17 and 

39 years of age; 12 without disabilities and 12 with Down syndrome. The experimental 

group consisted of 6 males and 6 females with Down syndrome. The control group · 

consisted of 6 males and 6 females without Down syndrome. All of the participants were 

considered sedentary or moderately active, but not involved in personal exercise training 

at the time of the investigation. 

Familia1ization sessions were conducted for the participants with the treadmill as 

well as the instruments used in this investigation to collect oxygen uptake and measure 

heart rate prior to data collection. Cardiorespiratory fitness and maximal heart rate values 

were evaluated by using a treadmill protocol individual ized to each participant. Each 

pa1ticipant walked for 3 min at a comfortable pace, followed by a fast walk for 2 min. 

The treadmi ll grade was increased 2.5% every 2 min until a grade of 12.5% was 

reached. The treadmill speed was also increased 1 mph every minute unti l exhaustion. . 

Oxygen uptake (VO2) was measured with a computerized system and was averaged over 

20s. 
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Hea1t rate was measured by using a Polar heart rate monitor and was continuously 

monitored throughout the test. The test was tern1inated when the participant showed signs 

of volitional fatigue or could not maintain the increased pace of the treadmill. 

On a separate day from the treadmill test, a handgrip and cold pressor tests were 

conducted. Maximal grip strength was determined with the participants using the 

dominant hand. Grip strength was measured with an electronic handgrip dynamometer. 

Participants were given encouragement to produce maximal effort. Participants rested in a 

supine position for 15 to 30 min between tests (handgrip and cold pressor) to ensure that 

heart rate and blood pressure had returned to resting levels. 

The cold pressor test was performed in the supine position, and the participant's 

hand was immersed in co ld water up to the wrist for 2 min, followed by a 2 min recovery 

pe1iod. Heart rate and blood pressure values were continuously collected on-line, at rest 

and during immersion. 

Descriptive characteristics between groups were compared by using independent 

t-tests. An analysis of variance (ANOVA) usjng BMI as a covariate to help control for the 

influence of obesity on the tests was also conducted. A repeated measure ANOV A was 

utilized to evaluate the participant' s heart rate and blood pressure responses to isometric 

handgiip and cold pressor test. 

The results revealed chronotropic incompetence during the maximal treadmi ll 

exercise in the participants with Down syndrome. The control group exhibited the 

expected increase in heart rate, but the participants with Down syndrome showed only 

50% of the expected increase in hea11 rate and blood pressure response. 
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Heart rate and blood pressure responses to cold pressor testing. and isometric 

handgii p exercise were reduced in the participants with Down syndrome. Both maximal 

heart rates achieved on the treadmill test and the change in heart rate from rest to 

maximal exercise were significantly higher in the control group. 

When the obese and nonobese participants with Down syndrome were compared, 

there was no statistical_ difference between the groups. Controlling for BMI did not alter 

the results. There were no significant differences in heart rate and blood pressure 

responses to handgrip and cold pressor testing between obese and nonobese participants · 

with Down syndrome. 

It was concluded that heart rate responses to sympathetic tasks were reduced in 

individuals with Down syndrome but it is unlikely that obesity can account for the 

reduced heart rate and blood pressure responses. Since maximal treadmill exercise and 

handgiip exercise are effort dependent the participants with Down syndrome may have 

produced lower effort than the control group. 

In 2004, Heller, Hsieh, and Rimmer, analyzed the attitudinal and psychosocial 

outcomes of a fitness and health education progi·am of adults with Down syndrome. The 

research questions were related to (a) the attitudes towards exercise of middle-aged and 

older adults with Down syndrome, (b) participation and possible positive attitudes 

towards exercise, and (c) possible improved psychosoci~I outcomes of exercise. 

Participants were 53 adults with Down syndrome from 30 to 58 years of age who 

were recruited and selected through day programs and residential agencies. The primary 
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caretaker of each participant completed a survey that included demographic infonnation, 

health status, exercise participation, and adaptive behavior infonnation. 

Participants were divided into an intervention and control group. The intervention 

group contained 32 participants who completed an exercise program. The intervention 

group received a 12-week exercise program and health education class that met 3 times a 

week. The control group consisted of 21 participants who did not receive any training. 

Demographic infonnation was collected on age, race, gender, level of intellectual 

disability, and type ofresidence (i.e., home, supervised apartment, small supervised 

residence and larger supervised residence). Health conditions were documented on a 

Likert scale from I ( excellent health) to 5 (poor health). The participants also self-rated 

themselves on a physical health from 1 (excellent/very good) to 4 (poor). Additional 

measures included attitudes towards exercise ( cognitive-emotional barriers, outcomes 

expectations, and perfonnance self-efficacy) and psychosocial well-being ( community 

integration, depression, and life satisfaction). 

An independent t-test was used to examine if there were group differences among 

the ages, level of functioning, health status and the number of medical conditions of each 

participant. A Chi-square analysis was used to detect group differences for the categorical 

demographic variables such as gender, race, residential status, infomrnnt relationship, 

level of intellectual disability, and exercise participation. 

There were no significant differences between the participant's ages, level of 

functioning, health status, medical conditions, gender, race, level of intellectual disability, 

residential status, infonnant relationship, and exercise paiiicipation. Compared to control 
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group, the training group showed no significant changes in attitudes towards exercise. 

However, there was a significant difference between perfonnance self-efficacy in the 

intervention and control groups (p < .05). The intervention group also had more positive 

expected outcomes of exercise, p~rticularly on the self reported measure of getting in 

shape between pretest and posttest (p < .05). 

It was also reported that the intervention group showed fewer cognitive-emotional 

barriers towards exercise and experienced an improvement in life satisfaction. It was also 

reported that the participants had marginally lower depression from baseline to posttest 

although it was not significantly different. This may have occurred because the group 

activities were pleasurable, leisure time activities that the participants with Down 

syndrome enjoyed. 

It was concluded that a health promotion program consisting of exercise and 
' 

health education can result in a more positive attitude and enhance the psychological 

well-being of middle-aged and older adults with Down syndrome. The investigation also 

provided support that adults with Down syndrome can improve short tenn efficacy within 

a health promotion program that utilizes individualized fitness training and cuniculum. 

Individuals with Intellectual Disabilities and the 

Use of Pedometers 

Although many researchers have used pedometers to examine the walking habits 

of the nondisabled population, there are only three studies that could be located in which 

researchers have used pedometers to describe the walking habits of individuals with 
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intellectual disabiliti es. Two investigations involved adults, and one involved children 

and young adults. 

Suzuki et al. (1991) conducted an investigation to assess information about the 

nutritional and physical status of students who were deaf, blind, intellectually, and 

physically disabled in Tokyo. AH of the participants were enrolled in the Tokyo 

metropolitan schools. The participants were 3 to 22 years of age. Prior to the 

investigation related to walking activity, heights, weights, and skinfold measure of all 

participants were collected. 

Pedometers were provided to the male (n = 473) and female (n = 329) participants 

who were ambulatory. Of these participants 55 males and 57 females occasionally or 

always used a supportive device for walking such as a crntch or cane. Each of the 

participants wore the pedometer for either 6 or 7 consecutive days. For the purpose of this 

literature review, only the results of the walking activity of the participants who were 

intellectually disabled are presented. 

The pedometer used in this study was manufactured by the Yamasa Tokei 

Company in Tokyo. The Yamax pedometer was fixed to their waist belt for one day. The 

pedometer was attached at the participant's waist by one of the researchers at noon, and 

then subsequently monitored at noon the next day at school. 

To evaluate the physical activity level of the participants with intellectual 

disabilities, 47 males and 33 females aged 6 to 18 years of age were selected and their 

pedometer scores were monitored for 6 successive days. The mean activity of the 
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participants with intellectual disabilities was measured for 6 consecutive days and was 

16,000 and 12,300 for males and females, respectively. 

The pedometer score was shown to correlate significantly with the percentage of 

body fat and the BMI in females (p = 0.16). In addition, the partial correlation coefficient 

between pedometer score and percentage of body fat, based on age, was also significant 

in females (r = -0.140, p < 0.05), but not in males in al I of the participants. 

It was concluded that further research is required to clarify the cause of obesity in 

the females with intellectual disabilities. Daily pedometer scores can determine activity 

level but poor dietary choices can continue to conbibute to obesity. 

More recently, Stanish (2004) conducted an investigation to detem1ine the 

accuracy of pedometers to measure walking of adults with intellectual disab ilities. 

Specifically, the purpose of this study was to examine the daily walking habits of adults 

with intellectual disabilities and to investigate whether differences exist between 

participants with and without Down syndrome. 

Twenty participants were involved in this investigation and all were between 19 

to 65 years of age. The investigation was conducted in a rural town in Eastern Canada 

and consisted of male (n = 8) and female (n = 12) participants. Nine of the pa1ticipants 

were adults with Down syndrome. 

Yarnax Digiwalker (SW-500, Yamax, Inc. Tokyo, Japan) pedometers were used 

in this investigation. To detem1ine the accuracy of these pedometers, two walking paces, 

fast and slow; and on two surfaces, an outdoor gravel track and a wood-floor gymnasium 

were measured. The distance of each surface was measured first with a calibrated wheel. 
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Participants were asked to wear two pedometers, one on the left and one on the 

right side. This was to detennine the consistency of pedometer step counts on the right 

and left side of the body. Stanish used the same brand of pedometer that Suzuki et al., 

( 1991) used, the Yamax Digiwalkers (SW-500), to count the number of steps of the 

participants. Standish reported that previous investigations provided evidence to support 

that Yamax Digiwalker is one of the most accurate pedometers available. 

The ~tride length of each participant was measured and entered into his/her 

pedometer. The participants were asked to walk 400 m at fast pace and then a normal 

pace on the indoor and outdoor surfaces. Two student assistants measured the number of 

steps by each participant using a hand-held coui1ter. The student assistants also recorded 

the pedometer readings and the number of strides taken at the conclusion of each of the 

four walks. The inter-observer agreement between the two student assistants of the same 

participant was 99%. 

The daily walking activity of the participants was also measured in this 

investigation for 7 consecutive days. A caregiver was instructed on the use of the 

pedometer and to discourage the participant from tampering with the device. The 

caregiver was instructed to record the steps and distance each night and to reset the 

pedometer for the morning. The caregivers also documented the daily activities (i.e., 

work, Special Olympic training, watching television) to assist in determining if the 

pedometer actually reflected the participant's behavior. 
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Based on the results of this investigation, Stanish reported that the female 

participants in this study walked an average of l 0,811 steps per day. Males accumulated 

7,863 steps per day. It was determined that gender differences were not significant 

(p = .181 ). Stanish also reported that the participants walked more on weekend days than 

during the week (F[ I, 18] =:= 9.55, p = .007, n2 = .360). A 2 X 2 analysis of variance 

(ANOV A) for step counts revealed a significant main effect. Participants with Do\\'.n 

syndrome accumulated significantly fewer steps than those without Down syndrome 

(F[ l ,18)= 13.17, p=.002,,/=.437). 

Stanish concluded that Yamax Digiwalkers pedometers were a valid and reliable 

for monitoring walking activity and maybe useful as an objective measure in future 

research. Standish also reported that these pedometers were proven accurate and reliable 

for counting steps with individuals with intellectual disabilities. More infonnation about 

the walking habits of adults with intellectual disabilities could assist in setting 

challenging and attainable goals fo r walking programs at work and in the community. It 

was suggested that future investigators could provide insight into the overall physical 

activity habits of this segment of the population. 

Three years later, Stanish and Drahiem (2007) conducted an investigation 

involving I 03 adults with intellectual disabilities. In this investigation, there were 19 

adult participants with Down syndrome. All of the participants were volunteers and were 

recruited through organizations and service providers such as community workshops, 

residential services, and Special Olympics. Yamax Digiwalkers (SW-500 and SW-700, 
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Yamax, Inc. Tokyo, Japan) were used to record step counts for the walking assessment of 

this investigation. 

Two pedometers were attached to the participant 's belt or waistband and placed in 

line with the middle of the thigh. Each participant or caregiver was asked to reset the 

pedometer in the morning and record the number of steps taken at the end of each day for 

7 consecutive days. The only exception to wearing the pedometer was during swimming 

or showering. 

For the purpose of this literature review, only the number of steps taken 

measured with the pedometer will be presented. The number of steps was divided into the 

following four walking levels: (a) less than 5,000 steps per day, (b) 5,000 to 7,499 steps 

per day, (c) 7,500 to 9,999 steps per day and (d) 10,000 or more steps per day. 

Stanish and Drahiem reported that the participants with Down syndrome living 

both inside and outside residential settings had very similar walking levels. An analysis 

of cova1iance (AN COY A) was used to calculate to the difference between blood pressure 

and body composition across the 4 walking levels. Male and female participants had a 

mean blood pressure of 126/80 mmHg and 125/79 mmHg, respectively. The average 

BM! was 28.8 ± 5.7kg/m2 for males and 33.5 ± 8.3 kg/m2 for females. This was 

detem1ined to be significantly different (p = .002). 

The greatest percentage of participants (29.1 %) were in the 5,000 to 7,499 steps 

per day walking level and accumulated and average of 6,285 steps per day. The smallest 

percentage (2 1.3 %) were in the~ 10,000 steps per day range and accumulated an average 
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of 13,945 steps per day. Based on the results, the overall mean daily step count for the 

participants was 7,700 steps per day. 

There did not appear to be a trend in walking levels compared to the type of 

residential setting of each participant. However, it was reported that the participants that 

completed the greatest number of steps per day did not achieve a lower blood pressure 

measurement or lower their Body Mass Index. 

It was concluded that the walking intensity the participants may not have been 

sufficient to improve health benefits such as blood pressure, waist circumference, and 

body mass index. The dietary intake of the participants was also not monitored and could 

have contributed to counteracting the benefi ts of walking. 

Music as a Motivator for Individuals with 

Intellectual Disabilities 

In 1993, Silliman and French conducted an investigation to compare the 

effectiveness of verbal praise and music reinforcement on improving the soccer kick 

pcrfo1mance of 14 individuals with profound intellectual disabilities. The participants 

were all ambulatory and between 10 and 17 years of age with profound (IQ 25 or below) 

intellectual disabi lities. The participants were randomly assigned to three groups: (a) 

control group, (b) verbal praise, and ( c) music reinforcement. 

Prior to the investigation, the 14 participants were tested to determine foot 

preference and the ability to kick an 8-in soccer ball. The participants were given a 

demonstration of kicking the ball through cones while a verbal reinforcement was offered. 

When the participant successfully kicked the ball through the cones mus ic was played for 
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1 Os. To detennine musical preference for the participants the staff members at the 

recreation center were asked to select four out of six musical songs that elicited the most 

positive responses. 

An AB design with a control group was used in this investigation. Data from the 

baseline and intervention phases were collected for a minimum of 15 sessions within 

each phase for all the participants. Comparison of the graphed mean data of the three 

groups, by spilt-middle technique and visual inspection, revealed that all participants 

increased their perfom1ances of the soccer kick. The verbal praise group and the music 

group were slightly higher than the control group. 

At the conclusion of the intervention, a follow-up phase was conduced two weeks 

later for three consecutive sessions to determine if maintenance had occurred. It was 

detennined that the control and verbal,praise group retained their levels of performance 

scores whereas the music group scores slightly decreased. In addition, one month later 

the researchers examined generalization by conducting the kicking activities in a separate 

setting. It was concluded that all of the participants had the ability to generalize the 

kicking skill. 

In the same year, Silliman (l 993) conducted and investigation to detennine if 

prefeJTed music could improve upper body postural alignment with adults with 

intellectual disabilities. Participants were 7 adults between 25 and 34 years of age that 

resided at a group home facility. 

Three videotaped postural assessments were completed with the participants 

while walking. Based on evaluation of the videotapes, all 7 participants demonstrated 
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slight to severe functional upper body postural misalignment. Range of motion was also 

measured to ensure each participant had the ability to stand with upright posture. 

A cause and effect assessment was completed to detennine if the participants 

understood the relationship of pressing a switch to activate music. Each participant was 

asked to "play a sound" by touching a pressure switch for 10 trials and were determined 

to understand the cause and effect if they were successful for 8 times. 

Two auditory stimuli were used. A control was also used which included the lack 

of auditory stimulus. Adverse tone was used for incoJTect responses and prefeffed music 

was used for correct responses. 

To detennine if the participants considered music as a positive reinforcer and the 

auditory tone as mild adverse stimuli an assessment was conducted. Both stimuli were 

delivered in random order. If the stimuli were positive to the participant eye contact was 

made with the auditory device and/or bodily movement such as hand clapping, touching 

the device or smiling was observed. If the stimuli were negative it was observed that the 

participants covered their ears with their hands, looked away, or walked to the auditory 

device to turn it off 

An auditory postural feedback device was used to indicate if the participants 

attempted to improve upper body alignment 10% to 20%. A time meter was attached to 

the participant's waistband to monitor the duration as they walked a 70 m indoor course 

at the residential center. Verbal feedback was also offered to remind the participants to 

walk with their shoulders straight. 
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Based on visual inspection of the data, 5 of the 7 participants increased postural 

alignment with the use of music. A Friedman's nonparametric two-way analysis of 

variance (ANOVA) across treatments provided a significant difference between all 

participants in the control condition and those in the music intervention (p = .015). 

Silliman concluded that positive reinforcement can be mildly effective improving 

upper body postural alignment for adults with profound intellectual disabilities. However 

for others, adverse stimuli may also be effective. It was determined that more information 

is needed on the effectiveness of interventions to improve gross motor skills. It was also 

recommended that va1iety of reinforcement techniques should be considered due to · 

individual preferences. 

In the same year, Ellis, Cress, and Spellman (1993) conducted an investigation 

with the use of an audible signal for individuals with moderate intellectual disabilities. 

The participants were selected from a federally funded program. The participants were 5 

adolescents between 12 and 18 years of age. Two of the 5 participants were diagnosed 

with Down syndrome. 

There were two purposes to this investigation. TI1e first purpose of thi s 

investigation was to teach the adults to control the intensity while riding a stationary 

bicycle by using audible signals that were controlled by a heait rate monitor. The second 

purpose of this investigation was to encourage participants to maintain his/her heart rate 

above a preset limit while exposed to contingent music. The overall program was to teach 

self-management of exercise routines and also to develop exercise options within the 

community setting. 
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The first part of the investigation included training and self pace sessions 

conducted in a school multipurpose room. Prior to data collection, participants were 

encouraged to participate in a warm-up peliod of walking on a treadmill. During baseline 

data collection the participants rode the exercise bicycle until a preset timer expired. 

During the pace training session, the participants maintained a consistent pace for 

2 min to prevent an alam1 from sounding. Next, the pa1ticipants were e~1couraged to ride 

the exercise bicycle unsupervised for 2 min maintaining a target heart rate of 80 to 85% 

of their individual estimated maximal heart rate. The target heart rate was based on each 

participant's intensity of exercise compared to baseline. 

All measures of heart rate were recorded during independent exercise sessions. 

All of the participants responded to the lower heart rate limit by pedaling faster to avoid 

the audible alam1. An ABAB single subject research design was used to demonstrate the 

effects of pace training. Based on visual inspection of the data, two of the participants 

demonstrated relatively high hea1t rates during exercise in the absence of signals from the 

monitor. The results of the first part of this investigation revealed that adolescents with 

moderate intellectual disabilities can modify the rate of pedaling and exercise bicycle to 

avoid an audible alarm. 

The second part of this investigation involved 5 adults between 18 and 19 years of 

age. Three of the 5 participants were diagnosed with Down syndrome. Two of the 

participants in the second part of the investigation were exposed to music contingent on 

maintaining their heart rate above a preset lower limit while pedaling the exercise bicycle. 
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Heart rates were continually monitored with the use of a portable heart rate 

monitor. The heart rate monitors were programmed to facilitate exercise within 80% to 

85% of the participant's estimated maximal heart rate. 

. . . 

Upper and lower limits of the participant's heart rate were set for the purpose of 

sending a different audible signal for the researcher to identify if the participants either 

increased or decreased his/her pace. This audible signal was not heard by the participants 

as they had music played by a portable cassette tape player with headphones while 

exercising. TI1e headphones and the heart rate monitor were connected to the tape player 

through relay devices that cause the music to stop if the heart rate of the participants went 

outside the preset heart rate range. Last, the participants had a cool down session which 

consisted of weight training. 

An ABAB single subject research design was used to demonstrate the effects of 

the music. Based on visual inspection of the data, the exercise behaviors of the 

participants were affected by the music. It was also reported that the data were limited for 

a comparison of contingent music and alarm avoidance as motivation. 

In an investigation conducted by O'Brien (I 996) two different music tempos were 

utilized to detennine if there was an influence on fitness activity performance of . 

adolescents with moderate intellectual disabilities. TI1e participants were 6 adolescents, 

from 16 to 17 years of age who were reported to have an intellectual quotient in the 26 to 

55 range. One of the participants in this investigation was diagnosed with Down 

syndrome. 
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The participants did not exhibit extreme emotional or defiant behavior and were 

enrolled in an adapted physical education classes in two local high schools. A health 

survey was also completed and each was screened prior to the study by the researcher for 

any medical conditions. One participant in this investigation was diagnosed with Down 

syndrome. 

Prior to the investigation, O'Brien conducted 4 training sessions in a gymnasium 

to assure all the participants could meet the following criteria: (a) walk/jog independently 

on a 1.0 mile course, (b) wear a heart rate monitor, and ( c) wear an audio Walkman with 

headphones and a pack. O'Brien determined that 18 laps equaled one mile in the 

gymnasium used for this investigation. 

There were 3 preliminary steps in this investigation. The purpose of the first step 

was to detennine the preferred music of the participants. Music selections were 

detennined through surveys and interviews with each participants and his/her family. A 

music preference interview was also conducted to assist in identifying favorable music 

according to the participants and their parents. An electronic music preference testing 

device was used to select the top 4 prefen-ed music selections of fast tempo music and the 

top 4 selection of regular tempo music. This was determined with the use of a. Music 

Prefra-tester which was developed at Texas Woman's University (Kramer, n.d.). 

Second, a metronome was used to determine the tempo of the music selected by 

the participants. This was accomplished with two assessments. The first assessment was 

conducted to measure the walking pace of each participant in steps per min. The 

participants walked 5 laps for 2 separate trials without external motivation and the 

46 



metronome were set to match his/her walking pace. The number of steps per min was 

averaged to detem1ine the regular tempo equivalent. The average beat per min was 

determined by the researcher to be 88 to I 00 beats per min for regular tempo. The fast 

tempo equivalent was detennined by dividing the regular steps per min by 2, then adding 

this number to the regular tempo range of 88 to 100. Fast tempo music range was 

detem1ined to be 138 to. 148 beats per min. 

Third, baseline data were collected on 3 separate trials. The baseline data were 

collected on each participant in the gymnasium. During the baseline assessment, each 

participant was instructed to walk as fast as possible for 1.0 mile or 40 min while wearing 

the audio device contained in a pack and a heart rate monitor. Heart rate data were 

collected after each lap. 

After baseline data were collected the participants received one of three randomly 

selected interventions: (a) no music, (b) regular tempo music and, (c) fast tempo music. 

The participants then began the 1.0 mile walk/jog and received one of three alternating 

treatments. Treatment conditions were assigned randomly for eight trials. The time it took 

the participants to walk/jog 1.0 mile in the gymnasium was recorded. In addition the time 

it took each participant to walk each lap was recorded to the nearest second. 

The trends revealed that there was a clinically significant difference between the 

baseline and 3 treatment phases. Participant 2 and 4 improved with each treatment,, with 

the slowest perfonnance at baseline and the fastest with fast tempo music as an 

intervention. Participant 1 and 5 also improved, however, the fastest time recorded was 

while listening to regular tempo music. Participant 3 perfo1111ed best with no music and 
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Participant 6, who was the individual with Down syndrome, performed best with regular 

tempo music. 

Data were further analyzed using a Friedman's nonparametric two-way analysis 

for ranked data. This statistical test revealed that there was a significant difference among 

the baseline and interventions. The Freidman test ranked the baseline the highest at 22.0 

and fast tempo music the lowest at 9.0. The Freidman nonparametric test statistic was 

9.80,p = .0203 and revealed there was a significant difference when baseline was 

compared with the fast tempo treatment. All other comparisons were determined. to not be 

statistically significant. 

It was concluded that the participants walked or jogged faster compared to their 

baseline performance. O'Brien suggested that most participants also improved their 

cardiovascular endurance performance over the length of the investigation. 

In 1996, Taylor conducted and investigation to detennine the influence of tokens 

or verbal praise as reinforcement on tlie timed perfom,an'ce of a one mile walk/jog with 

individuals with moderate intellectual disabilities. Five adolescents that were 12 to 18 

years of age participated in the investigation. Each participant was a member of a public 

school class. One of the pa11icipants of this investigation was diagnosed with Down 

syndrome. 

There were 3 phases in this investigation. The purpose of the first phase was to 

obtain consent from the participants and to schedule facilities for use dming the 

investigation. The second phase was to conduct interviews with tl1e participants 

concerning the preference of food items or social praise was ·motivational to students 
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between 12 and 18 years of age. Based on the interviews, the preferred reinforcements for 

·each participant were detennined to be highly favored or primary choices as motivation; 

secondary reinforcers; or a combination of both. In the third phase, baseline data were 

collected on 3 separate trials. 

The baseline data were collected on each participant in a gymnasium. During the 

baseline assessment, each pa1ticipant was instructed to walk as fast as possible for 1.0 

mile which was 18 laps in the gymnasium. The participants were given the opportunity to 

eam reinforcement for each lap if he/she walked faster than the baseline lap time. 

Based on visual inspection of the data across all participants, it was determined 

that each walked 1.0 mile in less time than the baseline phase. When provided the 

opportunity to eam reinforcement each participant walk/jogged in less time than when no 

reinforcement was offered. Based on Friedman's non parametric two-way analysis of 

variance (ANOVA) there was no difference between baseline and the p,;mary or 

secondary reinforcement offered. 

Taylor concluded that there was a mild improvement on the performance time of 

the I mile walk/jog based on visual inspection of the data. It was also recommended to 

improve walk/ jog performance times for adolescents with moderate intellectual 

disabilities that a variety of reinforcement or motivational techniques should be 

considered due to· individual differences. 

In 1998, Stephens conducted an investigation that closely followed the procedures 

used by O' Brien (1996). Participants were 5 adolescents with moderate intellectual · 

disabilities between 16 to 19 years of age that attended public school. There were 3 
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phases in this investigation. The purpose of the first phase was to determine the preferred 

music of the participants. Music selections were detem1ined by the participant by 

marking a three-choice pictograph depicting happy, sad and neutr~I faces to show their 

like or dislike. 

In the second phase, baseline data were collected on 3 separate tJials. The baseline 

data were collected on each participant in the gymnasium. Outing the baseline 

assessment, each participant was instructed to walk as fast as possible for 1.0 mile while 

wearing the audio device contained in a pack and a heart rate monitor. The baseline 

assessment concluded when each participant walked 1.0 mile. Heart rate data were also 

collected after each lap. 

Phase three was conducted to determine in generalization and maintenance of 

exercise occurred. Generalization testing occun-ed in a community recreation center or in 

a high school gymnasium. Two weeks later, Stephens tested the participants to determine 

whether the exercise perfo1mance had been maintained. 

Based on the visual inspection of the data across all the participants, it was 

determined by Stephens that each perfom1ed the 1.0 mile in less time during the music 

treatments. Based on the visual inspection of the data, three participants perfonned best 

during the first half of the mile with the music, and two pe1fo1111ed best throughout the 

entire 1.0 mile. All participants were reported to perfom1 better at least some of the time 

when compared to baseline. One participant perfom1ed better during the generalization 

phase and one individual perfonned better during the maintenance phase. 
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Stephens concluded that the use of music was effective in decreasing the 

participant 's performance times during the 1.0 mile walk/jog. It was suggested as a result 

of this investigation that programming for adolescents with intellectual disabilities that 

the use of music as a motivator should be considered as an aid to improve exercise 

perf01mance. 

Exercise Participation with Coactors 

Wilcox, et al. (1999) conducted and investigation that focused on whether 

physical activity programs are best served by interventions directed at the individual level 

(i.e., exercising independently) or at the group level (i.e. , exercising with others). The 

purposes of this investigation were to (a) examine the exercise format preferences in 

middle-aged and older adults and (b) to identify subgroups of individuals based on 

demographic, health, and psychological variables who varied in their preference to 

exercise in a group or alone. The investigations examined preferences of 1,820 

middle-aged and 1,485 older adults. 

All the participants were contacted through a random telephone survey. The 

sample population in this investigation included 1,820 area residents in Californ ia 

between 50 to 64 years of age. The older adults were also residents of the same city but 

were 64 years of age and older. 

Perceived levels of physical activity were also self-repo1ted by asking the 

participants if they were as active, more active of less active thep peers of the same age 

and gender. They were also asked if being with others, convenience, and enjoyment were 
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factors in exercising and if exercising with others, alone or with some instmction were 

preferred. 

All of the participants reported their gender, age, number of years of education, 

marital status, number of residents in the household, race and employment status. The 

participants also reported their smoking status, whether they had a physical limitation that 

would make exercising difficult,_ and rated their personal health ranging from a score of 1 

= poor to 4 = excellent. BMI was also calculated based on self-reported weight and 

height. . 

Data were analyzed through signal-detection analyses on 75% of the participants 

through random selection. It was reported that 69% of middle-aged and 67% of older 

adults preferred to exercise on their own with some instruction rather than in an exercise 

class. Women younger than 56 years of age, healthy women 65 to 71 years of age, and 

older men were most likely to prefer exercising in a group. Wilcox, et al. (1999) 

concluded that physical activity interventions are most effective when they are tailored to 

individual preferences. 

In a similar study, Burke, et al. (2006) conducted an investigation to determine the 

physical activity contexts rated as most and least preferable by university students for 

both aerobic activity and weight training. Additional purposes were to detennine whether 

gender or whether social anxiety influenced exercise context. The Social Physique 

Anxiety Scale (SPAS; Hart, Leary, & Rejeski, 1989) was utilized in this investigation to 

determine the influence of exercise preferences. The SPAS was also used to determine 
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whether gender and/or social physique anxiety influence the preferences of university 

students for specific physical activity contexts. 

Participants were 601 university age students (n = 403 females and n = 198 

males) to evaluate exercise preferences. The participants were asked to complete a 

questionnaire to rank most and least preferred of the following choices concerning 

aerobic activity and weight training: (a) a structured exercise class, (b) with others 

outside of a structured exercise class, (c) independently in an exercise setting, and 

(d) completely independently. 

Participants were asked to indicate the extent to which nine SP AS statements 

(e.g., "I wish I wasn't so uptight about my physique/figure") were characteristic of 

themselves. Responses were provided on a 5-point Likert scale with the answer range of 

1 (not at all) to 5 (extremely). Total scores ranged from a possible 9 to 45 with higher 

scores reflecting greater social physique anxiety. 

Chi-square analyses were carried out to detem1ine if males and females differed 

significantly in the physical activity contexts considered most and least preferable for 

aerobic activity and for weight training. Engaging in physical activity with others outside 

of a structured class setting was identified as the most preferred context by a significantly 

greater number of male and female participants than the other three contexts (p < .001 ). 

Exercising completely alone was identified as the least prefetTed physical activity context 

by a significantly greater number of females than the other three contexts (p < .001 ). 

Exercising in structured exercise classes was rated as the least preferable physical activity 
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context by significantly more males than the other three contexts (p < .001 ). It was 

detennined that the gender of the participants was related to individual preferences. 

Analyses showed that females (i.e., high SPAS scores versus low SPAS) differed 

significantly (t[l 55] = 47.67,p < .001) from males. Few male participants were 

categorized as having high SPAS scores (i.e., only 5.7% of the male sample had scores 

above 32 on the SPAS scores). The male sample was excluded from all subsequent 

analyses regarding social physique anxiety. According to the analysis of the SPAS scores 

it was detem1ined that there was not a statistical influence in the physical activity context 

preferences of participants. As a result of this investigation, Burke et al. (2006) reported 

that involvement in an activity with another individual, or a friend, was posi tively 

associated with increased activity. 

In 2007, Beauchamp, et al. conducted an investigation in the United Kingdom to 

examine the exercise preferences of947 adults from 30 to 91 years of age. Smoking 

status, BMI, and health status were detennined for the participants. 171e participants 

classified into two groups; physically active or inactive. The participants were classified 

as active if they participated in physical activity for 20 min at least 3 times each week, or 

inactive if their level of activity was less. 

Participants were also asked to provide their views on exercise. Specifically, 

pa1ticipants were asked to rate on a 5-poi'nt Likert scale ranging from negative 2 (very 

unappealing) to positive 2 (very appealing) each of the following four exercise settings: 

(a) exercising alone, (b) exercising in a group comprised mostly of individuals between 

20 and 30 years of age, ( c) exercising in a group comp1ised mostly of individuals in their 
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between 40 and 50 years of age, and (d) exercising in a group comprised mostly of 

individuals between the ages of 60 and 70 years of age. 

Participants were classified into five age-based categories: 30 to 39, 40 to 49, 50 

to 59, 60 to 69, and 70 and over. An ANOV A was conducted to detennine the extent of 

which participants in each of the 4 conditions (i.e., exercising alone, in a group of 

individuals between 20 and 30 years of age, in a group of individuals between 40 and 50 

years of age, and a group of individuals between 60 and 70 years of age) prefen-ed to 

exercise. With regard to exercising alone, there were no significant differences between 

each of the five age categories. 

To compare each of the five age catego1ies across the conditions, four one way 

analyses of variances (ANOVA) were conducted. It was reported that participants 

between 50 and 70 years of age reported that it was less appealing (p < .001) to exercise 

with younger age categories. The preference of the age categories to exercise in groups 

mostly comprised of younger adults in their 20s and 30s displayed a significant category 

effect (F[ 4, 927] = .128.68,p < .001, n2 = .36). Tukey's HSD post hoc test revealed that 

participants between the ages of 30 and 40 were significantly more positive (p < .001) 

about exercising in a class or group with the other age categories. 

Beauchamp et al. (2007) reported older and younger adults expressed a positive 

preference for exercising in standard exercise classes comprised of similar age 

participants. It was suggested that older adults prefer to exercise alone rather than in 

group-based settings. It was concluded that exercise interventions for older adults are 
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primari ly directed for individuals, and suggest that group-related intervention strategies 

may indeed be preferred for individuals of the same or similar age groups. 

Self-Detennination and Individuals with 

Intellectual Disabilities 

In 1984, Coleman and Whitman evaluated a physical fitness program with 

individuals with mild and moderate intellectual disabilities. The purpose of this 

investigation was to evaluate individual self-direction to promote exercise behavior in 

unsupervised s ituations. Seventeen adults between 21 to 39 years of age that were 

employed in a community workshop participated in this investigation. Pa1ticipants were 

assigned to one of three exercise groups. 

The investigation was conducted at the workshop in a room that contained two 

exercise bikes, a mini-gym, pulleys, and three floor mats. A single exercise session was 

conducted prior to the investigation to evaluate the participant's ability to complete 

various exercises. Once this was verified, the participants were assigned to o ne of three 

exercise groups. 

Baseline data were collected at the beginning of each week du1ing supervised 

sessions with a member of the research team. Participants were provided instrnction 

during the supervised sessions on five exercises in a prescribed order and to complete as 

· many as possible in 5 min. The number of repetitions completed by each participant was 

recorded and the data was posted in the exercise room. Participants were expected to 

exercise independently for the remainder of the week and refer to the posted data for the 

minimum number of repetitions to be completed. 
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In the unsupe1vised exercise sessions two members of the research team that were 

not involved in the exercise training monitored the participants. The number of 

repetitions completed for each exercise was recorded and attendance was documented. 

After the completion of the program the member of the research team that conducted the 

supervised sessions was replaced by another researcher. This was to establish an 

unsupervised setting according to the research team as the participants were not familiar 

with the replacement. This was completed to determine if the participants could maintain 

the exercise behavior in an unsupervised setting. 

A multiple-baseline design across three groups was used to assess the 

effectiveness of producing, generalizing, and maintaining the participant's attendance in 

the exercise program. ln addition, physical fitness measures such as weight, blood 

pressure, pulse, respiration, and skinfold were recorded. A two-way ANOVA was 

performed on each of the fitness measures: Arm hang, sit-ups, shuttle run, standing long 

jump, 50-yard dash, 300-yard dash, and the ball throw. 

Based on the results of the investigation there were significant increases in arm 

hang time (F = 3.64, p < .05) and sit-ups (F = 20.63, p < .01 ). Significant decreases 

were reported in the shuttle run time (F= 3.79,p < .05) and the 50 yard dash (F= 5.11, 

p < .01 ). Two of the three groups also showed positive changes in exercise behavior 

occurred during the treatment and maintenance conditions with the exception of the long 

Jump. 

The accuracy of participant self-monitoring and self-reinforcement was assessed 

in the unsupervised exercise setting. It was reported that 72 to 94% of the participants 
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could self-monitor themselves across the three groups. Results indicated that the 

participants could be taught accurate self-monitoring and self-reinforcement. The 

accuracy of self-reward by participants ranged from 72 to 90% across the three groups. 

It was concluded that the self-directed approach towards exercise for individuals 

with intellectual disabilities is important to increase the abil ity to act independently and 

may increase feelings of self-efficacy. The self-directed approach appeared to be less 

intrnsive than previous contingency controlled investigations and was consistent with the 

goals of sel f-detem1ination. 

Wehmeyer & Schwartz (1997) conducted an investigation to determine if there 

were significant differences between individuals who engaged in behaviors reflecting 

self-determination and those who did not. Participants were 80 students from 17 to 22 

years of age with intellectual or learning disabilities who had graduated from high school. 

Two groups were identified in this inve~tigation.'The first group was enrolled in 

school at the time of the investigation. The second group had graduated or left school 

approximately a year prior to the investigation. Consent from students and family 

members was obtained to administer measures of self-detem1ination and to conduct a 

follow-up survey during the following academic school year. 

Demographic data for students were collected by a school records' review. This 

included the student's age and birth date; ethnicity; verification of high school exit and 

special education eligibility; intelligence score; and, when available, the number and 

types of vocational education classes completed by the student. 
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Data on self-detennination and locus of control were collected in the student's 

school by his or her classroom teacher. Both measures are designed for group or 

individual administration and required limited infonnation. All assessments were scored 

by the research team. 

Self-determination data were collected by the research team prior to the 

participants leaving high school. This was completed using The Arc Self-Detenn ination 

Scale (Wehmeyer & Kelchner, 1995), which is a 72 item self-report measure that 

included a score for global self-detennination and subscales for individual autonomy, 

self-regulation, psychological empowerment, and self-realizatnon. Adult outcomes for the 

students were assessed using a scale completed by parents. A fo llow-up survey was 

mailed and telephone interviews were conducted to collect information about the student 

pa1iicipants after leaving school. 

To verify that the groups were not different according to intelligence quotient, an 

analysis of variance for IQ score by self-detennination group was conducted. It was 

determined that there were no significant di fferences between groups (F = .24, p = .63). 

The mean IQ of the low self-determination group was 72 (SD = 24.7). The mean for the 

high self-determination group was 75 (SD= 18.52). 

A total of 60% of the students from both groups were working for pay outside the 

home. There were significant differences as the high self-detennination group were more 

lii<ely to be employed ([chi square]= 6.75, p = .009). There were no significant 

differences between the self-determination groups for education enrollment, the receipt of 

a diploma or graduation certificate. 
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There were significant differences between participants in the low and high 

self-detern1ination ranking on whether they maintained a checking account 

([chi square]= 4.75,p = .03) or a savings account ([chi square] = 5 34,p = .02). The . 

high self-detennination group was more likely to maintain both a checking and savings 

account. 

It was concluded that students whose scores in high school indicated a higher 

level of self-detennination were more likely to have experienced a greater number of 

positive adult outcomes, including a higher likelihood of being employed and earning 

more per hour than those who were not self-determined. 

Based on the results of this investigation it was reported that self-detennination 

can aid individuals with disabilities achieve positive outcomes. Activities should be 

provided that challenge individuals with intellectual and learning disabilities to develop 

autonomy by supporting initiation of activities and allowing choices to encourage 

self-detennination. 

In 2003, Grigal, Neubert, Moon, and Graham conducted an investigation of the 

self-detern1ination of students with disabilities. The research team conducted a survey of 

parents and teachers of high school students with high-and low-incidence disabilities 

concerning views on self-detennination. 

Participants were 496 parents or primary caregivers and 258 general and special 

education teachers who were randomly selected from two school districts. All of the 

teachers provided instrnction to individuals with a disability who were 16 to 21 years of 

age. All of the students were considered to have either a high-incidence disability (e.g. , 
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specific learning disability, mild/moderate intellectual disabilities, emotional disability, 

speech language disability) or a low-incidence disability (e.g., autism, multiple severe 

disabilities, severe orthopedic disability, s ignificant mental retardation, visual or hearing 

impaim1ent, traumatic brain injury). 

Two survey instruments were developed by the research team. The first survey 

was for parents concerning demographic information and included nine statements 

designed to measure parent/caregiver beliefs about self-determination. The second survey 

was for the teachers and included demographic infom1ation about the teachers, type of 

instructional program ( college preparation, career and technology education, or 

community-based/life skills), hours spent working with students with disabilities, and the 

incidence of disability of the students that they taught. There were also 10 statements 

designed to measure teachers' beliefs about self-detennination. 

Surveys were mai led to each of these parents and teachers, along with a cover 

letter and a postage-paid reply envelope. A four-way analysis of va1iance (ANOY A) was 

used to analyze each factor of the survey. 

Based on the results of the parent/caregiver survey, 98% agreed that students with 

disabilities should be taught self-determination skills in schoo l. The.average score on 

.student expression of choice and interest was M = 2.55 (SD= 1.15), indicating that 

parents/caregivers slightly agreed that their child also had the oppottunity to apply 

self-detennination skills at school. 

The main effect for type of instructional/program was statistically significant for 

student participation in Individual Education Program (IEP) meetings (F [2, 137] = 3.512, 
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MSE = .453, p < .05), as was the interaction between incidence of disability and time 

spent in general education, (F [1, 137) = 8.127, MSE = .453,p < .05). None of the other 

main effect or interactions was statistically significant. 

Post-hoc analysis using Tukey's HSD was completed to detennine any additional 

data. This test revealed that the mean response of parent/caregivers whose child 

participated in community-based/life skills programs was significantly higher (p < .05) 

than that of parents/caregivers whose child was in a college preparatory program or a 

career/techno 1 o gy pro gram. 

A four-way ANOVA was nm separately for each factor of the teacher 

sel f-dete1mination survey. Scores for each factor on the teacher survey was M = 2.88 

(SD = 1.11), indicating that teachers slightly agreed that they were familiar with the 

concept of self-detennination and knew how to teach it. Teachers also slightly agreed 

M = 2.44 (SD= .88) that students with disabilities had the opportunity to learn and 

practice self-detennination skills at school. 

There was a significant difference in the teacher's familiarity with 

sel f-detem1ination scale and the main effects for type of instrnctional program, 

(F [1,214] = 8.262, MSE = 1.12, p < .05). It was also repo1ted that special educators who 

taught in a college preparation/career technology program (M = 2.65; SD= 1.00) were 

more likely to believe that they were familiar with self-determination and how to teach it 

than were general educators who taught in a college preparation/career and technology 

program (p < .05). 
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It was concluded that parents and caregivers were more likely to believe that 

students with a disabi lity should be infonned when their own child was in a college 

preparatory or a career/technology program. It was also suggested based on the teacher 

survey, that self-determination instruction in the schools is not optimal. Teachers only 

slightly agreed that they were familiar with the concept of self-determination and how to 

teach it. Teachers also reported that students in school had limited opportunity to learn 

and apply important self-determination skills. 

In 2007, Shogren et al. conducted a 5-year longitudinal investigation to examine 

factors of self-detennination of students with disabilities. The purpose of the 

investigation was to examine the relationship between multiple individual factors 

(i .e. , gendir, race/ethnicity, socioeconomic status, teacher ratings of students' capacity for 

self-detem1ination, and student ratings of empowem1ent in transition services) and 

ecological factors (i.e., teacher ratings of students' opportunity for self-detennination, 

students' level of inclusion, and students' attendance at their Individual Education 

Program meetings). 

Participants were 327 high school students receiving special education services in 

6 states. There were 4 groups in this investigation; individuals with learning disabilities, 

other health impairments, mild and moderate intellectual disabilities. After consent and 

assent to participate were obtained, baseline data were collected prior to intervention. 

Baseline data consisted of demographic infom1ation about the student and his or her 

educational experiences, measures of se]f-detennination and student empowerment. 
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There were three research questions in this investigation. The first research 

question focused on individual factors (i .e., teacher ratings of students' capacity for 

self-detennination, student ratings of their transition empowerment), ecological factors 

(i.e., teacher ratings of students' oppo1iunity for sel f-detennination, students' level of 

inclusion), and self-detennination (i.e., student self-report and self-determination) and 

whether these factors could be measured equivalently in each of the four disability groups. 

The second research question addressed whether there were differences across the 

4 disability groups in the means representing individual factors, ecological factors, and 

self-determination. The third and final research question was to explore the degree to 

which demographic and ecological variables predicted students' self-reported levels of 

self-determination, and whether there was a difference across the 4 disabi lity groups. 

The participants completed a self-repo11 on the level of self-detennination on two 

assessments. The first assessment was The Arc Self-Detennination Scale (Wehmeyer & 

Kelchner, 1995). This scale contains 72 questions on the four characteristics of 

self-determined behavior: autonomy, self-regulation, psychological empowerment, and 

self-realization. 

The second assessment was the AIR Self-Determination Scale (Wolman, 

Campeau, Dubois, Mithaug, & Stolarski, 1994 ). For this investigation two versions were 

utilized; the Educator (AIR-E) and Student (AIR-S). The AIR-E has 30 questions from 

which capacity and opportunity subscale scores can be calculated. The capacity subscale 

asks teachers to report on a given student's (a) ability to perfo1m self-detennination 

behaviors, (b) knowledge of self-detennination behaviors, and (c) perception of 
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knowledge and ability to perform self-determination behaviors. The AIR-S has 24 

questions and also yields capacity and opportunity subscale scores. 

The Transition Empoweiment Scale (TES, Powers, et al. , 200 1) was also utilized 

in this investigation. The TES is a measure of yOlith empowerment within the context of 

the transition planning process. The TES was developed for adolescents with disabilities. 

The TES consists of 31 questions rated on a scale ofO (Not True at All) to 4 (Very True). 

After being trained in the appropriate administration protocol, teachers and project 

personnel admi nistered the measures to patiicipating students. 

Strnctural equation modeling (SEM) was utilized to examine (a) equivalence 

issues related to the measurement of each construct in students with learning disabilities, 

mild intellectual disabilities, moderate intellectual disabilities, and other health 

impaim1ents; and (b) potential cross-group differences in the latent relationships among 

the constructs. 

The SEM revealed no significant differences in the variances and covariances 

across the 4 disability groups. Based on the means, it was reported that several of the 

constructs had greater vatiability across the 4 groups ([ chi square 18), n = 327) = 191.67, 

p < 0.00 I). The TES was determined to be a significant predictor of self-determination. 

There was a higher beta weight between transition empowennent and the AIR-S 

([beta] = 0.49) than for the SOS ([beta]= 0.33). · 

It was concluded that that teachers viewed the studei1ts' capacity for 

sel f-determination differently based on level of cognitive impairment, but not students' 

opportunities for self-detennination. Capacity, opportunity, and·transition empowennent 
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predicted students' self-reported level of self-determination, but the degree to which 

students were included in general education did not. It was also suggested that students 

should be involved in his or her education and transition planning to increase 

self-determination. 

Summary 

It has been repeatedly demonstrated that individuals with intellectual disabilities 

often have lower fitness levels than their nondisabled peers. Focusing on individualized 

motivational qualities can lead to increased exercise adherence and improvements in 

physical fitness activity and decrease the propensity for individuals with intellectual 

disabilities to lead a sedentary lifestyle. 

Exercise programming can be difficult for an individual with inte11ectual 

disabilities due to the lack of motivation towards exercise. Motivation towards exercise 

should involve interesting, personally important, and vitalizing activities based on 

personal preferences. Implementing the use o f various interventions to encourage 

motivation and self-determination to engage in exercise is important as greater effort 

must be made to increase physical activity participation among individuals with 

intellectual disabilities, in particular, those with Down syndrome. 
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CHAPTER III 

METHOD 

The purpose of this study was to compare tlu·ee randomly assigned interventions 

(i.e. , walking independently, walking with a coactor, walking to preferred music) to the 

number of steps taken during a 75 min physical fitness class in which participants 

exercised by walking. A description of the methods involved in the study is presented in 

this Chapter under the following headings: Participants, Staff Instructional Sessions, 

Participant Instructional Sessions, Instrumentation, Procedures, and Research Design, and 

Data Analyses. 

Participants 

The exercise class consisted of male and female adults with Down syndrome. 

Twenty possible participants were identified who resided at the Marbridge Foundation at 

the time of the investigation. All of the possible participants were diagnosed with Down 

syndrome by a family physician after birth. Diagnostic infonnation for the participants 

was reviewed by the researcher prior to the investigation based on the individual medical 

files at the Marbridge Foundation. The medical records did not contain the type of Down 

syndrome diagnosis (i.e., Translocation, Trisomy 21, or Mosaic) for all of the pai1icipants. 

Eighteen resident 's files contained physician's diagnosis of Down syndrome after birth 

and 2 of the residents were further classified with T1isomy 21. Translocation and 

Mosaicism were not identified in any of the files of the residents with Down syndrome. 
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Based on individual records and fami ly interviews conducted by the Marbridge 

Foundation staff on admission, IO residents with Down syndrome were classi fied as 

having a mild intellectual disability with in the range of 50 and 70. Nine of the residents 

had moderate intellectual disabilities with intellectual quotients within the range of 35 to 

55. One resident was classified with a severe intellectual disability with an intelligence 

quotient in the 27 to 34 range. However, the admission criterion at the Marbridge 

Foundation is based on overall competency to live and work in a community setting and 

not a specific score or intelligence quotient range. The resident's and their fam il y 

members are interviewed upon admission and a determination is made on the abili ty of 

the residents to be employed, along with factors of maturity, sociability, and personal 

needs. 

Only 11 of the 20 residents with Down syndrome met the following c1iteria and 

participated in the study: (a) could enroll in a physical education class that met Monday 

and Wednesday from 8:30 a.m. to 9:45 a.m.; (b) had employment schedules that would 

not interfere with the days and time of the scheduled physical education classes; (c) 

ambulatory; (d) able to follow directions based on enrollment in previous exercise 

classes; (e) able to interact and paiticipate in a physical education class with others 

without behavioral issues based on previous enrollment observations by the physical 

educator; (f) between the ages of 18 and 65 years of age; (g) have not expe1ienced pain or 

discomfort while exercising within the last month; and (h) no known major medical 

concerns or family history of serious illness (i.e., cancer, di abetes, asthma). 
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One of the 11 participants originally included did not complete the investigation due to 

hospitalization for pneumonia. 

Written permission (Appendix A) to conduct research at the Marbridge 

Foundation was obtained from the community residential directors who were legally 

responsible for the care of the residents in the study. A consent fonn (Appendix B) to 

participate in this investigation was explained and reviewed with each participant with 

the assistance of the community residential directors. Consent forms were read and 

explained to the participants since the written language was determined by the researcher 

to be higher than the participant's level ofreading comprehension. Therefore, it was 

explained to him/her verbally at a level that matched individual receptive language skills. 

Receptive language skills were based on family interviews prior to admission as well as 

multiple daily conversations between the community residential director and the 

participants. Based on this information, the community residential director was also able 

to address the participant's questions concerning the study. The consent fom1 was signed 

by the participants when possible, or by one of the community residential directors. A 

total of 3 participants out of 10 signed his/her consent fom1. 

Medical assurance was also verbally provided by the Medical Director and two 

Licensed Vocational Nurses (LVN's) at the residential community, that physical exercise 

were safe for all of the participants. In addition, the participant's permanent files 

provided verification that a negative atlantoaxial x-ray was submitted on admission. 

A health screening questionnaire (Appendix C) was developed by the researcher 

and completed by the participants and their community residential director prior to the 
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start of the investigation. This questionnaire was designed to identify any additional 

medical concerns and identify cun-ent medication use. The health screening questionnaire· 

was oral ly read to the participants by their community residential director who recorded 

the answers. No medical concerns that would limit pa1iicipation in the investigation were 

identified by the researcher. Permission to conduct research was also granted by the 

Texas Woman ' s University Institutional Review Board (Appendix D) in Denton. 

Staff Instructional Sessions 

Instruction on the purpose of the investigation and research protocol for the 

physical educator and the director of training and education oocun-ed in four personalized 

sessions with the researcher. The instrnctional sessions consist,ed of a conference with the 

researcher and review of Chapter 45 in the American College of Sports Medicine (ACSM, 

Femhall, 2003). Contai ned in Chapter 45 were guidelines and recommendations for 

exercise programming for individuals with intellectual disabilities (Appendix E) such as 

Down syndrome. Chapter 45 included an overview of the pathophysiology; effects of 

exercise response, training and testing; management of medications and exercise 

recommendations for individuals with intellectual disabilities. Fact sheets a1_1d guideli nes 

for exercise testing and programming were also included. In addition, possible physical 

limitations that adult participants with Down syndrome might exhibit (i .e., muscle 

hypotonicity, hypermobility of the joints or ligamentous laxity, poor balance and 

perceptual difficulties) were verbally discussed. 

Additional instructional sessions were provided by the researcher: (a) addressing 

pedometer operation, (b) selection of the pedometer according to the participants 
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assigned code number, (c) affixing the pedometer correctly, (d) completing a visual check 

to assure accurate pedometer placement, and ( e) ve1i fying that the step count was zero 

before the patticipants began walking. The instrnctional sessiqns also included (a) proper 

use of the CD player operation and (b) how to incopornte the music CD. 

The researcher verified that the physical educator and director were able to ensure 

the safety of the individual being tested, implement the protocol, and follow all the 

procedures of the investigation based on visual observation. A checklist (Appendix F) of 

items important to maintaining the scientific methods as well as the training completed in 

the proper application of the instruments and interventions was also reviewed. Additional 

support was offered by the researcher through 15 electronic mail and 8 telephone 

correspondences prior to the investigation to discuss any concerns. 

Participant Instmctional Sessions 

Exercise testing for individuals with Down syndrome can be chal lenging due to 

difficulties with task understanding, motivation, attention defi ci t, and motor disabilities 

(Fernhall, 2003). Therefore instm ctional sessions with the participants were developed by 

the researcher and the physical educator prior to the initiation of the investigation. The 

. instructional sessions were designed for the participants prior to the actual study to 

become famili ar with the walking program, protocol, the equipment (i.e., pedometers, CD 

headphones) and walking with a coactor. 

The director of music at the Marbridge Foundation conducted a verbal survey to 

identify music preferences of the participants. The participants unanimously preferred 

three particular musical a1tists (i.e., Elvis Presley, Bruce Springsteen, and Beach 
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Boys). Country music, other music groups and top 40 were also mentioned by many of 

the participants. However, only the three music artists that were mutually prefen-ed and 

identified by all of the pa1ticipants were selected for the development of the CD since 

they were perceived as motivational by the researcher. The names of the preferred 

musical artists were provided to the researcher during a conference call prior the 

initiation of the investigation by the director of training and education. 

Instructional sessions were conducted to famil iarize the participants with the test 

procedures and setting used in the investigation. All of the sessions were held at The 

Marbridge Foundation in the campus gymnasium. This was the setting for the 

investigation to protect against the weather and elements outdoors. During the 

instrnctional sessions the participants handled the pedometers, looked at the display, tried 

them on, and practiced walking in the gym with the device. They also tried on the CD 

headphones and held the CD players. 

Next, individual instructional sessions were scheduled for the participants to 

complete each task to the best of their ability. Instructional sessions were conducted to 

detern1ine if each could: (a) accurately select a pedometer labeled with his/her assigned 

code number from a carrying case; (b) attach it properly to his/her belt or waistband; (c) 

display the pedometer when asked so the physical educator could identify that is was 

worn co1Tectly; (d) ask for assistance selecting, wearing, or removing the pedometer 

whenever needed; and (e) place the pedometer in the carrying case without resetting the 

device. 
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The physical educator recorded the step count after the pedometers were 

successfully removed on the data sheet. The pedometers were reset to zero and returned to 

the canying case. The measurement approach of trials-to-crite1ion testing, involved 

counting the number of trials required to achieve a specified number of successes. In this 

investigation, at the conclusion of 7 trials, the physical educator observed the 1 0 

participants had acclimated to the protocol. Based on the t1ials to c1iterion testing each 

participant could (a) walk for 50 min of the 75 min class, (b) provide time to affix the 

correct pedometer to his/her pants or belt, (c) receive a randomly assigned intervention 

from the physical educator, and (cl) begin walking. Therefore, the participants times were 

recorded and represented 50 min of exercise by walking. 

To demonstrate mastery of the criteria, four additional instructional sessions were 

conducted. Due to attendance, one participant completed 7 total training and mastery 

sessions. The physical educator determined that he had acclimated to the protocol and 

procedures and was admitted into the investigation. 

The purpose of the instrnctional sessions were to determine if wearing the 

pedometer only would increase the effort level of the participants. Based on visual 

observation by the physical educator, it was determined and communicated through 

electronic mail correspondence that this was not a factor. It was repeatedly observed that 

the effo1t level of each participant remained consistent a.s compared to previous exercise 

classes that they enrolled in with the physical educator. 

A data sheet was developed to record the number of steps (Appendix G) with the 

assistance and input of the physical educator who was the primaiy data collector. The 
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beginning and ending times of the participants walking for 50 min was also included. The 

data sheet was utilized to document baseline sessions and the intervention that was 

randomly assigned on a particular day. Each intervention was noncontingent since it was 

used to maintain the desired activity for a fixed amount of time, regardless of behavior. 

A verbal statement, prepared by the researcher, was read before each class session. 

The statement was as follows: "We are walking today in class. Everyone will get either a 

CD player, a friend to walk with, or will walk alone today. If you do not feel good and 

want to stop at any time you may. Thank you." The instructions were repeated by the 

physical educator before each class session. This statement was approved by the Texas 

Woman's University Institutional Review Board . . 

Instrumentation 

Health Screening Questionnaire 

Participants and/or guardians completed a health screening questionnaire. The 

following infomrntion were collected: (a) between 18 to 65 years of age; (b) in good 

general health; (c) list any serious illness (i.e., cancer, diabetes, asthma); (d) list any 

medications taken currently or within the last month; (e) describe any discomfort or 

prob lems experienced with exercise; and (f) additional medical concerns or family 

history that they would like to share. 

A code number between 1 and 11 was assigned to each participant on the health 

screening questionnaire fom1. TI1is code was to protect the identity of the pai1icipants and 

to assure confidentiality. All forms were filed under the assigned code number and placed 

in a locked filing cabinet at the researcher's home. 
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Pedometer-Yamax Model: SW 200 Digiwalker 

Yamax Model SW 200 pedometers were used to measure the steps taken during 

each exercise session. The Yamax Digiwalker is one of the most accurate pedometers 

available to date (Bassett, et. al. 1996; Stanish, 2004). Bassett et al. reported that the 

Yamax was more accurate than other models to which it was compared (i.e., Freestyle 

Pacer, Eddie Bauer, L.L. Bean, Yamax, and Accusplit) at slow-to-moderate speeds 

(p < .05). Yamax Digiwalkers have also proven accurate and reliable for counting steps 

for individuals with intellectual disabilities (Stanish, 2004). Stanish also reported 

coefficients above .95 supporting a high level of consistency between the Yamax 

Digiwalker and hand counting by the research team. Finally, Stanish established the 

consistency between two Yamax pedometer readings worn at the same time by the 

participants, one on the left and one on the right side, as the interclass correlation 

coefficient ranged from .98 to .99. 

The function of the Yamax SW 200 pedometer is a step count and reset function 

using a pivot-annature motion detection. The pedometers measure approximately 2-2½ in. 

in length, I½ -2 in. in height, ¾-1 in thick and weigh ¾ of an oz. 

Emerson TM Portable CD Player Model: HD 7998BL . 

In this study, Emerson™ Portable CD Players, Model: HD7998BL, were worn by 

the participants for the intervention oflistening to fast tempo prefen·ed music to 

encourage walking. The CD players were sent as an overnight shipment to The Marbridge 

Foundation. The Emerson Portable CD player had the capability to play a track 

consisting of 20 programmed songs and was equipped with electronic skip protection. 
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Portable CD players with electronic skip protection are valid and reliable for use during 

activities such as exercise. 

Compact disk players, based on CD-ROM optics such as the Emerson Portable 

model, measure disk flutter and va1iations, which validate measurements made using 

polyvinylidene fluoride films (PVdF) sensors. PVdF technology provides reliable 

electronic skip protection which absorbs shock that prevents music skipping or being 

inten11pted by vibration, walking or handling of the device even under conditions that 

involve harsh movement (Tunstall, Clegg, Jenkins, & Davey, 2001 ). 

Externally, the CD player consisted of a portable hand held or pocket sized device 

in a plastic casing that housed the electrical system, user interface (i.e., hold, play/pause, 

stop, skip/search, program, mode and volume) buttons, and a headphone port. In addition 

it had a digital display that provided infonnation such as track number and track time. 

Internally, this device contained the prerecorded prefened music CD and an internal 

power source in the fonn of two batte1ies that were "AA" in size. 

Memorex Music Compact Disk (CD) 

The Memorex Music Compact Disc or CD is a disk used to store digital data in 

the fonn of music. The standard CD had a diameter of 120 mm, had 700 MB of storage 

and could hold 80 min of recorded audio. The CD and the CD player with headphones 

were used together in the intervention phase of the data collection. 

The tempos of each of the songs recorded on the CD were similar to each other in 

the 110 to 120 beats per min (8PM) range. In music, tempo is the speed at which a piece 

is perfo1111ed. The use of regular and fast tempo has been considered effective for 
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enhancing the exercise experience (e.g., Karageorghis ct al., 1999; Szabo et al., 1999; 

Tenenbaum et al., 2004) and failure to standardize the tempo could have threatened the 

internal validity of the experimental procedures. 

The music CD developed by the researcher consisted of 15 song tracks of three 

artists (Beach Boys, Elvis, and Bruce Springsteen) that were dete1mined to be preferable 

and enjoyable by each of the pa1ticipants. The music was selected based on an informal 

verbal survey with the participants by the music director at the Marbridge Foundation 

prior to the beginning of the study. The music director completed a survey to obtain a list 

of musical artists to assist in the researcher 's development of a CD that was 75 min in 

length to extend past the duration of exercise. 

The music selections were determined by asking the patticipants which a1tists 

they enjoyed during observations of music selections; and infom1al observations in 

listening habits of the recorded selections in the music directors personal record 

collection at the Marbridge Foundation. Preferred music selected by the paiiicipants was 

perceived by the researcher as enjoyable, a positive influence and motivational to eacl1'of 

the participants. According to B.F. Skinner ( 1953 ), learning is a function of change in 

behavior and is the result of an individual's response to events that occur in the 

environment. 

The musical selections were purchased online from a database that contained 

selections categorized by tempo. The music selections were purchased by the researcher 

from www.itunes.com and www.songpeddler.com and recorded digitally on a CD. The 

music selections were ve1ified to match the fast tempo music range of 110 to 120 8PM. 
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This tempo was previously determined to be within the desired range to be motivational 

for individuals with intellectual disabilities such as Down syndrome O'Brien (1996). To 

assure all the selections met this c,iterion, the 11 0 to 120 BPM range was further verified 

with the use of an electronic metronome on the online database 

www.metronomeonlinc.com. 

Procedures 

Prior to the investigation, a meeting was held with the administrators of the 

Marbridge Foundation in Manchaca, Texas. The administrators' responsibility is to 

provide individualized residential care, education, and training to adults with various 

developmental disabilities and to protect the participants in this investigation. In 

attendance was the facility president, the vice president of operations, two community 

residential directors, the director of training and education, and the physical educator. 

Each granted verbal approval for the participants at the Marbridge Foundation to serve in 

this investigation. 

Two sets of Yamax Digiwalkers were numbered and sent to the Marbridge 

Foundation by priority mail so each participant could have a replacment if needed for any 

reason (i.e., mechanical failure, recording failure). Both sets were numbered from I to 11. 

Each individual participant was instructed to attach their assigned numbered pedometer 

immediately before class began. Before the beginning of class, the physical eductator a.sked 

to see the pedometer after it was attached by the participant to visually insure or assist with 

accurate placement and also to verify the step count was zero before the participants begin 

walking. Combined with taking attendance, reading the statement, attaching the 
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pedometer and starting and ending the exercise class, the actual time spent walking was 

50 min or 67% of the total class time. 

The physical educator immediately recorded the individual step counts on the data 

sheet (Appendix G) at the end of class to establish basel ine. The pedometers were reset to 

zero at the end of class by the physical educator. The baseline phase was recorded over 

seven consecutive class sessions, or until at least five successful trials were recorded, and 

a stable baseline trend was established. 

Next, each participant was randomly assigned to one of the three interventions at 

least 5 times. All interventions occu1Ted concun-ently therefore and even number of 

participants was not required for this investigation. 

To dete1mine whether walking independently could have an influence on the 

exercise behavior of individuals with Down syndrome some of the participants from the 

group were assigned to walk alone. Participants who were randomly assigned the 

intervention of walking with a coactor were randomly assigned a peer from the 

pa1iicipant group. 

Participants who were randomly assigned the intervention of listening to music 

received an Emerson po1iable CD player with the CD preloaded. The device was either 

placed in a large pocket or held in his/her hand based on individual preference. Each CD 

player was equipped wi th individual headphones that each pa1iicipant could wear while 

walking and were placed directly on the ear by the participant. Visual inspection of 

accurate placement of the headphones was ve1ified by the physical educator prior to the 

sta1i of each class. 
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The interventions were intended to maintain a desired activity for a fixed amount 

of time, regardless of behavior, and were not contingent. Therefore the interventions were 

not reduced or removed as a result of the occurrence or non-occurrence of walking during 

the exercise class. 

The rel iability and the validity of the pedometers were verified by the researcher 

prior to the investigation. The researcher wore each pedometer and walked I 00 steps, 

checking the pedometer count. The pedometers had an accuracy rate of 99. 6%. 

The physical educator also verified the reliability of the pedometers and recorded 

the steps on a data sheet (Appendix H) at the conclusion of the investigation. Each 

participant wore his/her assigned pedometer and walked 96 feet for three separate trials in 

the week following the investigation. The number of steps visually counted was 

comrared to the pedometer count. The pedometers were found to be accurate 99.2% of 

the time. 

To detennine if maintenance had occutTed, data were collected 2 weeks after the 

conclusion of the investigation on two occasions. The maintenance sessions were 

completed to detennine if (a) the participants could engage in walking without an 

intervention in the same setting used for the investigation; and (b) if the participants had 

the stamina to walk a greater number of steps compared to the basel ine phase of the 

investigation. During the maintenance phase the pa1t icipants walked independently for 

two 50 min sessions on separate days with the same procedures used in the baseline 

session wearing his/her assigned pedometer. The number steps were recorded at the end 

of each of the sessions. 
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One generalization session was conducted in the week following the maintenance 

sessions outdoors at the Marbridge Ranch. This was to detennine if the participants could 

walk the same distance and did not decrease the number of steps in a separate setting for 

50 min. Each participant wore his/her assigned pedometer and the number of steps 

walked during the generalization session was recorded. 

Research Design and Data Analysis 

Measurement of the dependent variable during the baseline phase occurred until 

. at least five data points were collected for each participant. Documentation of a 

predictable pattern during baseline typically requires multiple data points (five or more, 

although fewer data points are acceptable in specific cases) with or without a trend in the 

direction opposite that predicted by the intervention (Homer et al., 2005). 

The dependent variable, number of steps taken, was measured with the use of a 

pedometer to allow accurate replication of the procedures. This measurement was 

repeated to allow (a) identification of perfomiance patterns prior to intervention and (b) 

· comparison of performance patterns across conditions. To document experimental control, 

the levels of the independent variable of walking (a) independently, (b) with a coactor, 

and ( c) to preferred fast tempo music in single-subject research were actively, rather than 

passively, manipulated. 

Visual inspection of the data was completed to determine if the participants 

increased the number of steps taken with one or more of the three interventions compared 

to baseline. Changes in walking distance may provide support for a casual relationship 

between interventions (Kazdin, 1980; Tawney & Gast, 1984 ). 
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Visual analysis of the data involved interpretation of the trend, slope, and linear 

regression analysis of the perfomrnnce of each pa11icipant during the baseline and 

intervention conditions. Data were analyzed through visual inspection as plotted on a line 

graph with the magnitude of the target behavior along the Y-axis and the days of baseline 

and the three conditions along the X-axis . 

Data were analyzed using visual inspection of the graphs (Kazdin, 1980). The 

data were analyzed using linear regression analysis to predict Y from X by finding the line 

that minimizes the sum of the squares of the vertical distances. Linear regression analysis 

is useful as an estimate of slope which, in a single subject research design quantifies the 

steepness of the line (Homer et al., 2005). The slope based on linear regression analysis 

refers to the equation for a line that most nearly fits the angle or the rate of change within 

the data. Slope can only be detennined for linear trends (Homer et al., 2005) with the 

linear equation y = mx + b. A line that represents a linear trend and slope is cal led a 

celeration line which desc1ibes trends as increasing or decreasing. The slope of the 

celeration line was calculated to estimate the rate of change in the target behavior. 

Variability refers to the fluctuation around the mean or slope during a phase. 

Level refers to the mean performance during the intervention. The visual inspection of 

the data from the assessment of level, trend, and variability was used to detennine if a 

functional relationship existed between the dependent and independent variables (Horner 

et al., 2005). 

A one-way repeated measures analysis of variance (ANOVA) was used to 

examine if there was a significant difference between the baseline and three intervention·s 
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for the group and allows for comparison of perfonnance patterns under separate 

interventions (Homer et al., 2005). Significance for statistical tests was set at p.:::. .05. 

Clinical significance was based on a .75 confidence interval. Post hoc comparisons were 

utilized if the null hypothesis were rejected. 
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CHAPTER IV 

RESULTS 

The purpose of this investigation was to evaluate if participants would increase 

the number of steps taken in a walking exercise class with one of three randomly 

assigned interventions (walking alone, with a coactor, or while listening to preferred fast 

tempo music). Participants were 10 adults (8 males and .2 females) with Down syndrome 

who were 24 to 52 years of age and residents at the Marbridge Foundation in Manchaca, 

Texas. Participant 4 was removed from analyses due to hospital ization for pneumonia 

during the investigation. Visual analysis and the interpretation of the data for each 

participant, followed by the group statistical analysis, were presented in this Chapter. 

Desc1iptive infonnation, which includes age, diagnosis, IQ, and type of 

medication taken at the time of investigation, if applicable, is reported for each 

participant. Individual results are presented for each participant. A minimum of five 

recorded sessions for the baseline and the intervention sessions for each participant were 

recorded and are presented. Nine of the participants had more than five baseline and/or 

interventions sessions recorded due to excellent attendance in the exercise classes that 

were included in the data analysis. 

Data were analyzed using visual inspection of the graphs (Kazdin, 1978). Linear 

regression analyses were used to assess the trend of the data across baseline and all the 

interventions (Homer et al. 2005). Maintenance sessions were completed 2 weeks after 
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the intervention phase of this investigation. During the maintenance phase each 

participant walked independently for two sessions using the same procedures used in the 

baseline phase. 

A generalization phase was conducted on the outdoor pedesttian trails at the 

Marbridge Foundation one week after the conclusion of the investigation, to cletennine 

the average number of steps taken in a separate setting. Data were collected using the 

same procedures used in the baseline, intervention, and maintenance phases of this 

investigation. 

A one-way repeated measures analysis of variance (ANOVA) was used to 

examine ifthere is a significant difference exists between baseline and the three 

interventions for the group. This analysis allows for comparison of performance patterns 

under separate interventions (Homer et al., 2005). 

Individua l Results of Participants 

Participant I 

Pa1ticipant I was a male who was 52 years of age diagnosed with Down 

syndrome at birth. Based on the results obtained from the Stanford-Binet Intell igence 

Scale (Terman & Merrill, 1973), his IQ was 52 and classified in the mild intellectual 

disability range. This participant was taking the medication Synthroid during the 

investigation. There are no known side effects that would impact walking performance. 

Performance during baseline. During the baseline phase, Participant I walked 

seven separate sessions for 50 min without receiving reinforcement. During one session 
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of the baseline data collection Participant 1 walked 1179 steps, which was considered an 

outlier because it was more than three standard deviations below the mean and not 

presented in the data (Cohen & Cohen, 1975). The number of steps fo r the remaining six 

basel ine sessions was 5405 with a range of 4752 to 5893 steps. The linear regression 

reflected a slight decrease in the slope (y = -60.429x + 5616.3). The greatest number of 

steps for Participant 1 was during the baseline phase compared to the interventions (See 

Table I ). 

Table I 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization fo r 

Participant I 

Baseline Independent Coactor 

Mean 5405 

Slope -60.43 

4688 

+8.36 

4417 

-6.50 

Music Maintenance Generalization 

5186 

-48.26 

5074 5173 

Performance walking independently. Eight separate sessions were recorded for 

Participant l (M = 4687.7) walking independently. The linear regression of the slope 

reflected a slight increase (y = 8.36x + 4650.1) across the eight sessions. Participant l 

walked fewer steps walking independently compared to baselmne (See Table I ). 
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Pe,formance walldng with a coactor. Nine separate sessions were recorded for 

Participant 1 (M = 4416.8) walking with a coactor. Linear regression analysis reflected a 

very slight decrease (y = -6.5x + 4449.4) across the nine sessions (See Figure 1). 

Participant 1 walked fewer steps with a coactor compared to baseline (See Table I). 

Pe,formcmce with preferred fast tempo music. Participant 1 walked on eight 

separate sessions (M = 51 86.0) to preferred fast tempo music. The linear regression 

analysis reflected a minimal decrease (y = -48.26x + 5403.2) of the slope across the 

sessions (See Figure I) . Participant I walked fewer steps listening to preferred fast tempo 

music compared to baseline (See Table I). 

Maintenance phase. Based on the results of the two maintenance sessions, there 

was no intervention effect for Participant 1. Since there was no intervention effect it was 

detem1ined that the maintenance phase was not relevant. The maintenance phase 

(M = 5074.0) had a similar mean number compared to basel ine and the prefen-ed fast 

tempo music intervention for Participant I (See Table I). 

Generalization phase. Based on the results of the generalization session 

(M = 5173) Participant I slightly increased the number of steps taken compared to the 

basel ine phase, walking independently, and with a coactor. These results indicated that 

there was no intervention effect. It was detem1ined that the generalization phase was not 

relevant since there was no intervention effect in the number of steps when walking 

independently and with a coactor, and a decrease (M = 5186) listening to preferred fast 

tempo music (See Table I). 
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Participant 2 

Participant 2 was a femal e who was 4 7 years of age diagnosed with Down 

syndrome at birth. The results obtained from the Wechsler Intelligence Scale for Children 

(3
rd 

ed.; 1991 ), her IQ was 59. She was classified in the mild intellectual disability range. 

Participant 2 was taking the medication Synthroid for the time of the investigation. There 

are no known side effects that would impact her walking performance. 

Performance during baseline. During the baseline phase, Participant 2 walked on 

six separate sessions for 50 min without receiving reinforcement. The mean number of 

steps for the six baseline sessions (M = 2789 .83) included a range of 1853 to 4908 steps 

(See Table 2). The linear regression of the baseline sessions reflected a slight increase in 

the slope (y = 234.23x + 1968.9). 

Table 2 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization for 

Participant 2 

Baseline Independent Coactor 

Mean 2789 

Slope +234.23 

2835 

+45.66 

3471 

-376.43 

89 

Music Maintenance Generalization 

3172 

-55.35 

3386 3022 



Pe,formance walking independently. Walking independently, eight separate 

sessions were recorded for Participant 2 (M = 2834.8). Linear regression analysis 

reflected an increase in the slope (y = 45.65x + 2629.4) across the eight sessions (See 

Figure 2). Participant 2 walked a greater number of steps independently compared to 

baseline (See Table 2). 

Performance walking with a coactor. Seven separate sessions were recorded for 

Participant 2 (M = 3471.1) walking with a coactor. Linear regression analysis reflected a 

slight decrease in the slope (y = -376.43x + 4976.9) across the seven sessions (See Figure 

2). Participant 2 walked a greater number o f steps with a coactor compared to baseline 

(See Table 2). 

Performance with preferred fast tempo music. Fifteen separate sessions were 

recorded for Participant 2 (M = 3172.1) walking to preferred fast tempo music. The linear 

regression reflected a slight decrease in the slope (y = -55.354x + 3615) across the 

sessions (See Figure 2). Participant 2 walked a greater number of steps to preferred fast 

tempo music compared to baseline (See Table 2). 

Maintenance phase. Based on the results of the maintenance sessions, Pa11icipant 

2 was able to maintain the number of steps at_ the end of the investigation. The 

maintenance phase (M = 3386) h_ad the highest mean number of steps compared to the 

interventions. It was detennined that there was an intervention effect for Participant 2 

(See Table 2). 
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Generalization phase. Based on the results of the generalization session, 

(M = 3022) there was an increase in the number of steps taken compared to walking · 

independently and a decrease with a coactor or listening to preferred fast tempo music 

(See Table 2). These results indicated that Pa1ticipant 2 was able to generalize the 

number of steps and increase slightly compared to baseline and the intervention of 

walking independently (See Table 2). 

Participant 3 

Participant 3 was a male who was 50 years of age diagnosed with Down 

syndrome. Based on the results obtained from the Wechsler Intell igence Scale for 

Children (3 rd ed., 1991 ), his IQ was 63 and he was classified in the mild intellectual 

disability range. This participant was taking the medication Synthroid for the time of the 

investigation. There are no known side effects that would impact his perfomrnnce. 

Pe,formance during baseline. During the baseline phase, Participant 3 walked 

seven separate sessions fo r 50 min without receiving reinforcement. The mean number of 

steps fo r the base! ine sessions (M == 4173.2) included a range of 3458 to 53 12 steps (See 

Table 3). The linear regression of the baseline sessions reflected a slight increase in the 

slope (y = 66.71 + 3906.4). 

Performance walking independent~v. Seven separate sessions were recorded for 

Participant 3 (M = 4573.5) walking independently. Linear regression analysis reflected a 

slight increase (Y = 38. 71 x + 44 I 8.7) across the sessions (See Figure 3). Participant 3 

walked a greater number of steps independently compared to baseline (See Table 3 ). 
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Table 3 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization for 

Participant 3 

Baseline Independent Coactor 

Mean 4173 

Slope +66.71 

4574 

+38.71 

4655 

-35.97 

Music Maintenance General ization 

5061 

+63.83 

4823 4254 

Pe,formance walking with a coactor. Nine separate sessions were recorded for 

Participant 3 (M = 4654.8) walking with a coactor. Linear regression analysis reflected a 

slight increase (y = -35.97x + 4834.7) across the sessions (See Figure 3). Participant 3 

walked a greater number of steps with a coactor compared to baseline (See Table 3). 

Performance with preferred fast tempo music. Six separate sessions were 

recorded for Participant 3 (M = 5060.6) walking to preferred fast tempo music. Linear 

regression analysis reflected a slight increase (y = 63.83x + 4837.3) across the sessions 

(See Figure 3). Participant 3 walked a greater number of steps listening to preferred fast 

tempo music compared to baseline (See Table 3). 
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Maintenance phase. Based on the results of the two maintenance sessions, 

Participant 3 was able to maintain the number of steps at the end of the investigation. The 

perfonnance of Participant 3 during the maintenance sessions (M = 4823.5) revealed a 

higher mean number of steps than walking independently, with a coactor and during 

baseline. These results indicated that Participant 3 was able to increase the number of 

steps compared to baseline, walking independently, and with a coactor (See Table 3). 

Generalization phase. Based on the results of the generalization session, 

(M = 4254) there was a slight decrease in the number of steps taken compared to walking 

independently, with a coactor and listening to preferred fast tempo music. These results 

indicated that Participant 3 was unable to generalize the number of steps since the 

number of steps taken was closer to baseline than any of the interventions (See Table 3). 

Participant 4 

Participant 4 was a male who was 24 years of age diagnosed with Trisomy 21 and 

Down syndrome shortly after birth. Based on the results obtained from the Wechsler 

Intelligence Scale fo r Children (3 rd ed., 1991), his IQ was 48 and he was classified in the 

moderate intellectual disability range. Participant 5 was not taking medication at the time 

of the investigation. 

Performance during baseline. Duiing the baseline phase, Participant 4 walked 

seven separate sessions for 50 min without receiving reinforcement. The mean number of 

steps for the baseline sessions was 3098 with a range of 2239 to 4239 steps (See Table 4). 
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Linear regression of the baseline sessions reflected a slight decrease (y = -57 .14x + 3298) 

in the slope. 

Table 4 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization for 

Participant 4 

Baseline Independent Coactor Music Maintenance Generalization 

Mean 3098 3009 3740 2939 3076 3278 

Slope -57 .14 -5.91 -596.07 +60.52 

Performance walla'ng independently. Six separate sessions were recorded for 

Participant 4 (M = 3009.1) walking independently (See Figure 4). Linear regression 

analysis reflected a very slight increase (y = -5.9143x + 3029.9). Participant 4 walked a 

fewer number of steps independently compared to baseline (See Table 4 ). 

Pe,formance wallcing with a coactor. Seven separate sessions were recorded for 

Pmticipant 4 (M = 3739.4) walking with a coactor. Linear regression analysis reflected a 

slight increase (y = -596.07x + 6123.9) across the sessions (See Figure 4). Paiticipant 4 

walked a greater number of steps with a coactor compared to baseline (See Table 4). 
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Pe,jormance with preferred fast tempo music. Participant 4 walked nine separate 

sessions (M = 2939.2) to prefen-ed fast tempo music. Linear regression analysis reflected 

a slight increase (y = 60.52x + 2636.6) across the sessions while listening to preferred fast 

tempo music (See Figure 4). Participant 4 walked a fewer number of steps to music 

compared to baseline (See Table 4). 

Maintenance phase. Based on the results of the maintenance sessions, Participant 

4 was unable to maintain the number of steps at the end of the investigation. The 

maintenance phase (M = 3076.5) indicated a slightly higher number of steps taken 

compared to walking independently, and listening to prefen-ed fast tempo music but it 

was also slightly lower than baseline and walking with a coactor (See Table 4). 

Generalization phase. Based on the results of the generalization session, 

(M = 3278.0) there was an increase in the number of steps taken compared to walking 

independently and listening to preferred fast tempo music (See Table 4). These results 

indicated that Participant 4 was able to slightly increase the number of s teps compared to 

baseline, walking independently, and listening to prefe1Ted fast tempo music during the 

general ization session (See Table 4). 

Participant 5 

Participant 5 was a male who was 50 years of age diagnosed with Down 

syndrome at birth. Based on the results obtained from the Brown Schools in Austin, 

Texas, his IQ was 27 to 34 and he was classified in the severe intellectual disability range. 

However, no formal IQ test had been administered according to his permanent records. 
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The Brown School was liquidated for bankruptcy in 2005 and is no longer in existence. 

This participant was not taking medication at the time of the investigation. 

Pe,:formance during baseline. During baseline phase, Participant 5 walked five 

separate sessions for 50 min without receiving reinforcement. The mean number of steps 

for the baseline sessions (M = 3719.2) included a range of2304 to 4924 steps (See Table 

5). The linear regression of baseline reflected a decrease in the slope 

(y = -378.1 X + 4853.5). 

Table 5 

Mean and Slope of Baseline, Jnten ,entions, Maintenance, and Generalization.for 

Participant 5 

Baseline Independent Coactor 

Mean 3719 

Slope -378.1 

4151 

-124.53 

5059 

-31.01 

Music Maintenance Generalization 

3954 

+0.34 

3250 2267 

Performance wa/A.ing independently. Nine separate sessions were recorded for 

Participant 5 (M= 4150.8) walking independently. Linear regression analysis reflected a 

decrease (y = -I 24.53x + 4773.6) across the sessions (See Figure 5). Participant 5 

walked a greater number of steps independently compared] to basel ine (See Table 5). 
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Pe,formance walking with a coactor. Ten separate s.essions were recorded for 

Participant 5 (M = 5058. 7) walking with a coactor. Linear regression analysis reflected a 

slight decrease (y = -31.01 x + 5229.3) across the sessions (See Figure 5). Participant 5 

walked a greater number of steps with a coactor compared to baseline (See Table 5). 

Pe,formance with preferred.fast ternpo music. Ten separate sessions were 

recorded for Participant 5 (M = 3954.2) walking to prefeITed fast tempo music. Linear 

regression analysis reflected a slight increase (y = .03x + 3952.3) across the sessions (See 

Figure 5). Participant 5 walked a greater number of steps listening to prefe1Ted fast tempo 

music compared to baseline (See Table 5). 

Maintenance phase. Based on the results of the maintenance sessions, Participant 

5 was unable to maintain the number of steps at the end of the investigation. The 

maintenance phase (M = 3250.0) had a lower mean number of steps taken compared to 

baseline, walking independently, with a coactor and listening to prefe1Ted fast tempo 

music for Participant 5 (See Table 5). 

Generalization pliase. Based on the results of the generalization session, 

(M = 2267) there was an decrease in the number of steps taken compared to walking 

independently, with a coactor, and to prefen-ed fast tempo music (See Table 5). These 

results indicated that Participant 5 was unable to generalize the number of steps 

compared to baseline and the interventions (See Table 5). 

100 



0 -

.... B
 ., ::
 

0 13
 

0
..

 "' -5
 

-~
 

-0
 "' 3 ~ ::E
 fr ti
, .... 0 .... 1l
 :: 5 z 

60
00

 

55
00

 
f-

-
-

-·
-
-
-
·-

-
-

-
--

--
··
-
-
-

· -
-

-
--

-
·-
-
-
-
-

-
I 

45
0

0
 1-·

--
=..;_~.

~~
=~-

=~~
=~

 
! 

40
00

 L
_

 
I I I 

35
00

 +
--

·-
···

·--
-

-·
·· 
-
-

-·
 _

_
_

_
_

_
_

_
_

 ,.. _
_

_
_

_
 _ 

I I i 
3 0

00
 ! 

--
--·

-
' I 

25
0

0 
L 

-··
-··

 ...
•. 

I I 

20
00

 

15
00

 •
 -
-

·-
--

· 
· 

N
w

nb
cr

 o
f 

E
xe

rc
ise

 S
es

si
on

s 

I...
...,_

 lnd
cp

cn
dc

m
 -

I
I
-

C
oa

ct
or

 -
¼

-
M

us
ic

] 

F
ig

ur
e 

5.
 G

ra
ph

ic
 d

is
pl

ay
 o

f P
ar

ti
ci

pa
nt

 5
 p

er
fo

rm
an

ce
 d

ur
in

g 
in

te
rv

en
ti

on
s.

 

···
-·

·-
--

--
··-

--
-
-
-
-
-
-
-
-
-

7 
8 

9 
10

 



Participant 6 

Participant 6 was a male who was 50 years of age diagnosed with Down 

syndrome at birt h. Based on the results obtained from the Wechsler Intelligence Scale for 

Children (3n:1 ed., 199 I), his IQ was 53 and he was classified in the mild intellectual 

disability range. This participant was not taking medication at the time of the 

investigation. 

Pe,jormance d,uring baseline. During the baseline phase, Participant 6 walked on 

four separate sessions for 50 min without receiving reinforcement. The mean number of 

steps for the baseline sessions was (M = 4574.7) with a range of 4195 to 5048 steps (See 

Table 6). The linear regression of the baseline sessions reflected a decrease in the slope 

(y= -314.lx + 5360). 

Table 6 

Mean and Slope of Baseline, /nterven_tions, Maintenance, and Generalization.for 

Participant 6 

Baseline Independent Coactor 

Mean 4575 

Slope -314.1 

5450 

-60.85 

4766 

-108.96 

Music Maintenance Generalization 

5537 4024 4095 

-71.51 
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Pe,:(ormance wal/..,'ing independently. Nine separate sessions were recorded for 

Participant 6 (M = 5449.8) walking independently. Linear regression analysis reflected a 

slight decrease (y = -60.85x + 5754.1) across the sessions (See Figure 6). Participant 6 

had a greater number of steps walking independently compared to baseline (See Table 6). 

Pe,:(ormance walking with a coactor. Seven separate sessions were recorded for 

Participant 6 (M = 4765.8) walking with a coactor. Linear regression analysis reflected a 

slight decrease (y = - 108.96x + 5201.7) across the sessions (See Figure 6) . Participant 6 

had a greater number of steps walking with a coactor compared to baseline (See Table 6). 

Pe,formance with preferred fast tempo music. Participant 6 walked on IO separate 

sessions (M = 5536.9) to prefen-ed fast tempo music. Linear regression analysis reflected 

a decrease (y = -71.51 + 5930.2) across the sessions (See Figure 6). Participant 6 had a 

. greater number of steps walking while listening to preferred fast tempo. music compared 

to baseline (See Table 6). 

Maintenance phase. Based on the results of the maintenance sessions, Pai1icipant 

6 decreased the number of steps at the end of the investigation. The maintenance phase 

(M = 4024.0) had the lowest mean number of steps taken compared to baseline and the 

interventions for Participant 6 (See Table 6). 
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Generalization phase. Based on the results of the generalization session, 

· (M = 4095.0) there was a decrease in the number of steps taken compared to walking 

independently, with a coactor and listening to preferred fast tempo music (See Table 6). 

Participant 7 

Participant 7 was a male who was 24 years of age diagnosed with Down 

syndrome at birth. Based on the results obtained from the Wechsler Abbreviated Scale of 

Intelligence (2nd ed., 1991), his IQ was 45 and he was classified in the moderate 

intellectual disability range. This participant was not taking medication at the time of the 

investigation. 

Performance during baseline. During the baseline phase, Participant 8 walked 

seven separate sessions for 50 min without receiving reinforcement. The mean number of 

steps for the baseline sessions (M = 2439.0) included a range of 1824 to 3173 steps (See 

Table 7). The linear regression of the baseline sessions reflected a decrease in the slope 

(y = -2.25x + 2448) . 

Pe,formance walking independently. Seven separate sessions were recorded for 

Participant 7 (M = 3025.00) walking independently. Lii1ear regression analysis reflected 

an increase (y = 288.29x + 1871.9) across the sessions (See Figure 7). Participant 7 had a 

greater number of steps walking independently compared to baseline (See Table 7). 

Performance walking with a coactor. Seven separate sessions were recorded for 

Participant 7 (M = 33 7 l. 57) walking with a coactor. Linear regression analysis reflected a 
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slight decrease (y = -140.29x + 3932.7) across the sessions (See Figure 7). Participant 7 

had a greater number of steps walking with a coactor compared to baseline (See Table 7). 

Table 7 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization for 

Participant 7 

Mean 

Slope 

Baseline Independent Coactor Music Maintenance Generalization 

3372 3181 4360 3184 2439 

-2.25 

3025 

+288.29 -140.29 +12 1.42 

Performance with preferred.fast tempo music. Eight separate sessions were 

recorded for Participant 7 (M = 3181.3) walking to preferred fast tempo music. Linear 

regression analysis reflected an increase (y = 121.42 + 2635) across the sessions (See 

Figure 7). Participant 7 had a greater number of steps walking while listening to preferred 

fast tempo music compared to baseline (See Table 7). 

Maintenance phase. Based on the results of the maintenance sessions, Pa1ticipant 

7 was abl e to maintain the number of steps at the end of the investigation. The 

maintenance phase (M = 4360.0) had the highest mean number of steps compared to 

baseline and the three interventions for Participant 7 (See Table 7). 
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Generalization phase. Based on the results of the generalization session, 

(M = 3184.0) there was an increase in the number of steps taken compared to walking 

independently or listening to preferred fast tempo music (See Table 7). 

Participant 8 

Participant 8 was a male who was 27 years of age diagnosed with Down 

syndrome at birth. Based on the results obtained from the Wechsler Abbreviated Scale of 

Intelligence-Second Edition (1991 ), his IQ was 46 and he was classified in the moderate 

intellectual disability range. This participant was not taking medication at the time of the 

investigation. 

Performance during baseline. During the baseline phase, Participant 8 walked on 

six separate sessions. The mean number of steps for the baseline sessions (M = 3815.5) 

included a range of 2168 to 4748 steps (See Table 8). The linear regression of the 

baseline sessions reflected an increase in the slope (y = 199.57x + 3117). 

Table 8 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization for 

Participant 8 

Baseline Independent Coactor 

Mean 3816 

Slope + 199 .57 

4186 

-67.43 

3827 

-387.61 

108 

Music Maintenance Generalization 

3972 

-77.28 

4020 4051 



Pe,formance walking independently. Seven separate sessions were recorded for 

Participant 8 (M = 4185. 7) walking independently. Linear regression analysis reflected a 

slight increase (y = -67.43x + 4455.4) across the sessions (See Figure 8). Participant 8 

had a greater number of steps walking independently compared to baseline (See Table 8). 

Pe,formance walldng with a coactor. Seven separate sessions were recorded for 

Participant 8 (M = 3827. I) walking with a coactor. Linear regression analysis reflected a 

decrease (y = -387.61 x + 5377.6) across the sessions (See Figure 8). Participant 8 had a 

greater number of steps walking independently compared to baseline (See Table 8). 

Pe,formance with preferred fast tempo music. Nine separate sessions were 

recorded for Participant 8 (M = 3971.6) walking to preferred fast tempo music. Linear 

regression analysis reflected a slight decrease (y = -77.28x + 4358.1) ·across the sessions. 

Participant 8 had a greater number of steps while listening to prefe1Ted fast tempo music 

compared to baseline (See Figure 8). 

Maintenance phase. Based on the results of the maintenance sessions, Pa11icipant 

8 was able to maintain the number of steps at the end of the investigation. During the . 

maintenance phase (M = 4020.50) Participant 8 had the highest mean number of steps 

recorded compared to baseline, walking with a coactor and listening to preferred fast 

tempo music (See Table 8). 
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Generalization phase. Based on the results of the generalization session, 

(M = 4051.0) there was an increase in the number of steps taken compared to walking 

with a coactor and to prefen-ed fast tempo music (See Table 8). 

Participant 9 

Participant 9 was a male who was 51 years of age diagnosed with Down 

syndrome at birth. Based on the results obtained from the Brown Schools in Austin, 

Texas, his IQ was 49 and he was classified in the moderate intellectual disabi lity range. 

However, no fomial IQ test had been administered according to his pem1anent records. 

This participant was not taking medication at the time of the investigation. 

Performance during baseline. During the. baseline phase, Participant 9 walked six 

separate sessions for 50 min without receiving reinforcement. The mean number of steps 

for baseline sessions (M = 2974.0) included a range of2638 to 3146 steps (See Table 9). 

The linear regression of the baseline sessions reflected an increase in the slope 

(y = l 28.4x + 2654) . 

Pe1formance walking independently. Seven separate sessions were recorded for 

Participant 9 (M = 3342.29.7) walking independently. Linear regression analysis reflected 

a slight increase (y = 46.82 + 3155) across the sessions (See Figure 9). Participant 9 had a 

greater number of steps walking independently compared to baseline (See Table 9). 

Performance walldng with a coactor. Seven separate sessions were recorded for 

Participant 9 (M = 3870.8) walking with a coactor. Linear regression analysis reflected a 
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slight decrease (y = -88.286x + 4224) across the sessions (See Figure 9). Participant 9 had 

a greater number of steps walking with a coactor compared to baseline (See Table 9). 

Table 9 

Mean and Slope of Baseline, Interventions, Maintenance, and Generalization.for 

Participam 9 

Baseline Independent Coactor 

Mean 2974 3342 3871 

Slope + 128.4 +46.82 -88.29 

Music Maintenance Generalization 

3482 

-295.36 

2873 2921 

Perforrnance with preferred fast tempo music. Seven separate sessions were 

recorded for Participant 9 (M = 3481. 7) to preferred fast tempo music. Linear regression 

analysis reflected a decrease (v = -295.36x + 4663.1) across the sessions (See Figure 9). 

Participant 6 had a greater number of steps walking while listening to preferred fast 

tempo music compared to baseline (See Table 9). 
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Maintenance phase. Based on the results of the maintenance sessions, Participant 

9 was unable to maintain the number of steps at the end of the investigation. The 

maintenance phase (M == 2873.50) had the lowest mean number of steps for Participant 9 

(See Table 9). 

Generalization phase. Based on the results of the generalization session, 

(M = 2921) there was an decrease in the number of steps taken compared to walking 

independently, with a coactor and listening to preferred fast tempo music (See Table 9). 

Participant 10 

Participant IO was a female who was 24 years of age diagnosed with o ·own 

syndrome at birth. Based on the results obtained from the Wechsler Intelligence Scale for 

Children (3 rd ed., 1991), her IQ was 56 and she was classified in the mild intellectual 

disability range. This participant was not taking medication at the time of the 

investigation. 

Performance during baseline. During the baseline phase, Participant 10 walked 

six separate sessions for 50 min without receiving reinforcement. During one session. of 

the baseline data collection Participant 10 had a recorded number of steps of 7169, which 

was considered an outlier and not presented in the data (Cohen & Cohen, 1975). The 

mean number of steps for the remaining five baseline sessions (M = 5552.2) included a 

range of 5221 to 5691 steps (See Table 10). The linear regression of the baseline sessions 

reflected a slight decrease in the slope (y = -l 8.4x + 5607.4). 
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Performance walking independently. Eight separate sessions were recorded for 

Participant 10 (M = 5493 .1) walking independently. Linear regression analysis reflected a 

slight increase (y = 23.083x + 5389.3) across the sessions (See Figure l 0). Participant IO 

had less number of steps walking independently compared to baseline (See Table 10). 

Table 10 

Mean and Slope of Baseline, Interventions, Maintenance. and Generalization.for 

Participant l 0 

Baseline Independent Coactor 

Mean 5552 5493 5246 

Slope -1 8.40 +23.08 -16.29 

Music Maintenance Generalization 

5566 

-18.29 

5107 5217 

Performance walking with a coactor. Eight separate sessions were recorded for 

Participant 10 (M = 5246.0) walking with a coactor. During one session of the coactor 

data collection Participant IO had a recorded number of steps of 3471, which was 

considered an outlier and not presented in the data (Cohen & Cohen, 197 5). Linear 

regression analysis reflected a slight decrease (y = - l 6.29x + 5730.7) across the 

remaining seven sessions (See Figure 10). Participant 10 had less number of steps 

walking with a coactor compared to baseline (See Table l 0). 
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Pe,:formance with preferred.fast te,mpo music. Eight separate sessions were 

recorded for Participant 10 (M = 5665.5) walking to preferred fast tempo music. Linear 

regression analysis reflected a slight decrease (y = -18.29x + 5730. 7) across the sessions 

(See Figure 10). Participant 10 had a greater number of steps walking to music compared 

to baseline (See Table 10). 

Maintenance phase. Based on the results of the maintenance sessions, Pa1iicipant 

l 0 was unable to maintain the number of steps at the end of the investigation. Dming the 

maintenance phase (M = 5107 .5) Participant 10 had a slightly lower mean number of 

steps taken compared to baseline and the interventions (See Table 10). 

Generalization phase. Based on the results of the generalization session, 

(M = 5217.0) there was a slight decrease in the number of steps taken compared to 

walking independently, with a coactor and listening to preferred fast tempo music (See 

Table 10). 

Group Data Analysis 

Based 011 visual inspection of the data 9 of the 10 participants increased the 

number of steps walking during at least one of the intervention sessions compared to 

baseline. Five of the pa1iicipants walked the highest average number of steps with a 

coactor. Pa1iicipant 2, 4, 5, 7, and 9 increased in the number of steps walking with a 

coactor compared to baseline while walking independently or listening to preferred fast 

tempo music. However, based on the linear regression analysis, it was observed that each 

of the five pa1iicipants had a slight decrease in the slope walking with a coactor. 
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Three of the participants walked the highest average number of steps listening to 

prefe1Ted fast tempo music. Participant 3, 6, and 10 walked the highest average number 

of steps during the intervention of walking with preferred fast tempo music compared to 

baseline and the interventions of walking independently and with a coactor. Based on the 

linear regression analysis, it was observed that Participant 3 had a slight increase and 

Participant 6 and 10 had a slight decrease in the slope walking while listening to 

preferred fast tempo music. It was further noted that each of the participants increase or 

decrease in the slope was not significant. 

Participant 1 had the highest mean number of steps during baseline. However, 

visual analysis of the data indicated that Participant l walked a similar number of steps 

during all the three interventions compared to baseline. None of the differences were . . 

determined to be significant. 

Participant 8 had the highest number of steps walking independently when 

compared to baseline and the interventions. It was observed that, based on linear 

regression, that there was a sl ight increase in the slope for Participant 8 walking 

independently, however it was not observed to be significant. 

A one-way Repeated Measures Analysis of Variance (ANOY A) was conducted to 

examine the differences between the average numbers of steps comparing baseline to the 

three intervention types for the group. The results of the ANO YA revealed a significant 

repeated measures effect, F(3, 91) = 6.03, p < .01, indicating that at least one of the four 
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(baseline, walking independently, walking with a coactor, and walking with music) was 

significantly different from the others in the number of steps walked. 

Pairwise comparisons of the 10 participants as a group during the intervention 

sessions, revealed that all three interventions had a greater number of steps taken 

compared to the baseline phase (M= 3812.1, SD = 1241.9),p < .05. Walking 

independently (M = 4137.8, SD= 1109.9) and walking with music (M = 4112.6, 

SD = 1136.2) were statistically simi Jar in the average number of steps taken, p = .290. 

Walking with a coactor (M = 4289.32, SD = I 048.5) produced significantly greater 

number of steps taken than baseline and walking independently or with music,p < .05 

(See Table 11 ). Therefore the null hypothesis was rejected. 

Based on the visual analysis of the means for the group during the maintenance 

session, it was detennined that the interventions were preferred, but not effective, in 

maintaining the number of steps walked in 50 min. As a group, the participants were able . 

to maintain the same number of steps compared to baseline, but the interventions. It is 

possible that the participants demonstrated self-determination of one of the three 

interventions as a preference during exercise. The maintenance data suggested that once 

the interventions were removed the participants were unable to maintain exercise 

behavior and the groups mean was not clinically or statistically significant compared to 

baseline. 

Generalization across the 10 participants was statistically similar to baseline, and 

lower than the three intervention phase scores. Based on the statistical analysis of the data, 
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the intervention sessions may have been prefe1Ted, but not effective as the generalization 

scores were similar to baseline. As a group, the participants were able to complete the 

same number of steps compared to baseline, but did not improve the ability to walk a 

greater number of steps once the interventions were removed. Therefore, during the 

outdoor generalization session, the groups mean was not clinically or statistically 

significant compared to baseline. 

Table 11 

Means and Standard Deviations of Average Steps Taken by Session.for All Participants 

N Mean SD Minimum Maximum 

Baseline 56 3812.14 1241.90 1824 . 5893 

Independent 76 4137.82 1109.92 1694 5980 

Coactor 77 4289.32 1048.53 1164 5673 

Music 89 4112.64 1136.27 1749 5965 

Maintenance 20 3990.55 1046.86 2163 5554 

Generalization 10 3746.66 1018.88 2267 5217 

Note: N is based on the number of combined sessions of the pa1ticipants for each phase. 
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CHAPTER V 

DISCUSSION 

The purpose of this investigation was to determine if the influence of three 

randomly assigned interventions (walking independently, with a coactor, or while 

listening to preferred music) could increase the number of steps taken in a walking 

exercise class for adults with Down syndrome. Each of the interventions was assigned to 

the participants a minimum of five times. The purpose ofthis final Chapter is to provide a 

summary of the first four chapters in this investigation, to discuss the results, to provide a 

conclusion, and to recommend future investigations. 

Summary 

Participants were ten adults ( eight males and two females) who were diagnosed 

with Down syndrome between 24 to 52 years of age from a residential facility in 

Manchaca, Texas. Prior to data collection the researcher determined that each participant 

(a) could enroll in a physical education class that met Monday and Wednesday from 8:30 

a.m. to 9:45 a.m.; (b) had employment schedules that would not interfere with the days 

and time of the scheduled physical education classes; (c) ambulatory; (d) able to follow 

directions based on enrollment in previous exercise classes; ( e) able to interact and 

participate in a physical education class with others without behavioral issues based on 

previous enrollment observations by the physical educator; (f) between the ages of 18 and 

65 years of age; (g) have not experienced pain or discomfort while exercising within the 
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last month; and (h) no known major medical concerns or family history of serious illness 

(i.e., cancer, diabetes, asthma). 

Each of the IO participants identified the music utilized in this investigation as 

preferred based on an infonnal survey conducted by the music director at the Marbridge 

Foundation. The preferred music selections were detennined by asking the participants 

which artists they enjoyed during observations of music selections; and infom1al 

observations oflistening habits of the recorded selections in the music director's personal 

record collection at the Marbridge Foundation. The tempos of each of the songs recorded 

were in the 110 to 120 beats per minutes (BPM) range. 

The six research questions based on a .75 confidence interval were as follows: 

1. ls there a clinical significance between baseline and walking independently in 

the number of steps taken in an exercise class for adult individuals with Down 

syndrome? 

2. Is there a clinical significance between baseline and walking with a coactor in 

the number of steps taken in an exercise class for adult individuals with Down 

syndrome? 

3. Is there a clinical significance between baseline and listening to preferred fast 

tempo music in the number of steps taken in an exercise class for adult 

individuals with Down syndrome? 
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4. ls there a clinical significance between baseline and all of the int~rventions in 

the number of steps taken in an exercise class for adult individuals with Down 

syndrome? 

5. Is there a clinical significance between baseline, interventions and the 

maintenance phase in the number of steps taken in an exercise class for adult 

individuals with Down syndrome? 

6. Is there a clinical significance between baseline, interventions and one 

generalization session in the number of steps taken in an exercise class for 

adult individuals with Down syndrome? 

The null hypothesis was there is no statistical significant difference (p ~ .05) 

between any of the phases for the group of participants. 

Data were analyzed using visual inspection of the graphs (Kazdin, 1980). Linear 

regression analyses were used to assess the trend of the data across baseline and all the 

interventions (Homer et al., 2005). Further, linear regression analysis was used to 

detennine if there was a difference between the controlled conditions, which were 

alternating the three independent vaiiables (i.e., walking independently, with a coactor, or 

listening to preferred fast tempo music). A one-way Repeated Measures Analysis of 

Variance (ANOVA) was conducted to examine the differences on the average number of 

steps between baseline and the three intervention types. 

The intervention sessions consisted of a minimum of five exercise classes of 50 

min each of the three interventions. There were more than five recorded exercise sessions 
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within an intervention due to attendance variations between the participants in class. 

Since the independent variables were randomly applied, continuous direct measure1nent 

of the dependant variable continued to occur to maintain the format of the class. For 

statistical purposes, all class attendance sessions, accept outliers, were included in the 

final analysis of data. 

The exercise sessions were conducted by the same physical educator. Each 

participant wore a Yamax Digiwalker pedometer attached to a waistband or belt during 

the 50 min exercise class. At the conclusion of each exercise session the distance walked 

for each participant was measured with the use of the pedometer and recorded. 

Participants wore an Emerson portable CD player when receiving the intervention of 

walking to prefen-ed fast tempo music. 

Based on visual analysis of.the data, there were individual differences among the 

participants between baseline and each of the three interventions. The effectiveness of the 

interventions varied between the participants. Nine of the 10 participants increased the 

number of steps walked in 50 min when comparing the baseiine phase to at least one of 

the three interventions. 

Three of the participants increased the average number of steps during the 

intervention of listening to prefetTed fast tempo music compared to baseline. Five of the 

participants increased the mean number of steps walking with a coactor compared to 

baseline. One participant had the highest mean number of steps during baseline followed 
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by listening to preferred fast tempo music. One participant had the highest number of 

steps walking independently. 

Linear regression analysis indicated a slight increase or decrease in the slope 

between the individual participants. Participants with a higher mean number of steps 

compared to baseline could indicate that clinically, based on a . 75 confidence interval, the 

interventions may have been preferred. Therefore, 9 out of 10 of the participants may 

have increased self-determination towards an exercise preference by increasing the 

overall mean number of steps walked in 50 min while receiving one of the three 

interventions . 

For the group there was a sl ight difference comparing the mean number of steps 

. . 

between baseline and walking independently, with a coactor, and listening to preferred 

fast tempo music interventions. Walking independently provided the least number of 

steps compared to walking with a coactor, or preferred fast tempo music. Based on the 

mean number of steps it was detem1ined that there was a clinical significance between 

baseline and each of the three interventions sessions for the group. 

Group pai1wise compaiisons of the intervention phases revealed that all three 

produced a greater number of steps taken than the b~seline phase (p < .05). As a group, 

walking with a coactor had the greatest number of steps followed by walking to prefened 

fast tempo music. Therefore, the null hypothesis that there was no difference between the 

phases for the group of pa1ticipants was rejected. 
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Two maintenance sessions were conducted two weeks following the investigation. 

These were completed in the gymnasium which was the same setting of the investigation. 

Due to new construction, the gymnasium used for the investigation was scheduled to be 

destroyed. Therefore, the maintenance sessions were held after two weeks. 

Comparing the results of the two maintenance sessions to the interventions, 4 

participants had higher mean number of steps du~ng baseline and.one of the three 

interventions compared to the maintenance phase. One participant had a higher mean 

number of steps during the maintenance phase compared to baseline. 

Three participants had a higher mean number of steps during maintenance 

compared to baseline but not the preferred intervention. Two participants had a lower 

mean number of steps during the maintenance phase compared to baseline, however the 

mean was lower compared to the intervention that was perceived to be preferred. Based 

on statistical analysis of the data, the intervention sessions were preferred, but not 

effective, in maintaining the number of steps walked in 50 min. 

One generalization session was conducted to dctennine if the participants could 

associate the number of steps walked to an outdoor setting within their residential 

community other than the gymnasium used for the investigation. The generalization 

session was conducted in the week following the two maintenance sessions at the 

Marbridge Foundation, which included outdoor walking trails and designated pe~estrian 

areas. 
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· All of the participants had similar number of steps measured with a pedometer 

during generalization compared to baseline. Five of the participants had a slight increase 

in the mean number of steps recorded during generalization compared to basel ine and 5 

had a slight decrease. Generalization scores were statistically simi lar to baseline 

indicating that adults with Down syndrome may not be able to walk a greater number of 

steps in a setting other than the gymnasium without an intervention since it was not 

statisticall y significant. Motivation derived from one of the three interventions may have 

been associated with the abil ity to self-detem1ine an increase in the number of steps 

walked in 50 min. Therefore, during the outdoor generalization session, the groups mean 

was not clinically or statistically significant compared to baseline. 

Motivation towards walking should involve personal preferences that are 

considered interesting, personally important, and easily accessible to individuals with 

intellectual disabilities. Offering choices of interventions to encourage exercise is 

important as greater effort must be made to increase self-determination towards physical 

activity participation for adults with Down syndrome. 

Discussion 

Low physical activity levels may be attributed to poor cardiovascular health of 

individuals with intellectual disabilities (Beange et al., 1995; Draheim et al., 2002a; 

Messent et al., 1998; Rimmer et al., 1995) and it has been repeatedly demonstrated that 

adults with intellectual disabilities, including those with Down syndrome, have a higher 

incidence of cardiovascular disease, stroke and other health complications (Draheim et al., 
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2002a; Draheim et al., 2002b; Rimmer et al., 1995; Wells et al., 1997). It is important to 

increase activity levels of individuals with intellectual disabilities such as Down 

syndrome to improve general health. Adults with intellectual disabilities can increase 

physical activity levels by walking and it is the most frequently reported physical activity 

of individuals with intellectual disabilities (Temple et al., 2000). 

Researchers have suggested establishing an exercise program for individuals with 

intellectual disabilities such as Down syndrome should include motivational factors that 

are detem,ined to be enjoyable and interesting (Femhall, 2003; Wehmeyer & Scwartz, 

1997; Young, 2005). Some experts have suggested that exercise programming can be 

difficult since motivational problems are more pronounced as the level of intellectual 

disability becomes more severe (Dunn & Leischuh, 2005). Montgomery et al. ( 1987) 

reported that difficulty maintaining exercise contributes to lower levels of fitness. 

It has been reported by Wilcox et al., (1999) that a better understanding of 

exercise preferences could lead to increased adherence. However, there is minimal 

research regarding characteristics that can impact self-determination for individuals with 

intellectual disabilities (Wehmeyer, 2007), particularly with adults with Down syndrome. 

Specific interest in this current investigation was the importance of the 

participant's ability to self-detem1ine a preference to one of the three interventions 

towards walking as a form of exercise and to maintain and generalize the exercise 

behavior. To be self-dete1111ined to exercise or to maintain a state of physical activity is to 

expe1ience a sense of freedom to do interesting, personally impo1tant, and vitalizing 
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activities (Deci & Ryan, 2002; Wehmeyer et al. , 1997). Individuals, disabled or non 

disabled, will participate in activi ties they find enjoyable (Young, 2005). 

Coleman and Whitman (1984) evaluated self-directed programs for individuals 

with intellectual disabilities to increase exercise behavior. It was reported that a 

self-directed approach is less intrusive than contingency-based programs and is also 

consistent with the concept of self-detem1ination. 

Since contingent reinforcement is based on the premise that the stimulus is used 

to maintain a desired activity fo r a fixed amount ohime and is dependant on behavior 

(Burke, et al., 2006) the interventions in this current investigation were all noncontingent. 

No previous research was located that speci fically used noncontingent reinforcers of 

exercising independently, with a coactor, or to prefen-ed fast tempo music to improve 

self-detennination for adults with Down syndrome. 

One of the participants had the highest recorded number of steps during the 

baseline phase of the investigation. Since baseline data were intended to enable 

observation and is not intended to produce a desired effect (Senn, 1994) the results were 

not typical. It may have been possible that the Hawthorne effect (Dickson & 

Roethlisberger, 1966) occurred with this participant. The Hawthorne effect is known as 

the phenomenon in which participants change their perfonnance in response to being 

observed. It is possible that wearing the pedometer may have effectively increased the 

exercise response and contributed to a higher mean number of steps during baseline for 

this participant. 
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· Nine out of 10 of the participants in this current investigation had a slightly higher 

mean number of steps and gradual change in the linear regression analysis during one of 

the interventions compared to baseline. This indicated that for 9 out of 1 O of the 

pmticipants that the interventions may have been preferred but not effective since the 

increase in the number of steps recorded was not considerably higher than baseline. 

This is supported in the literature as the self-determination theory is useful to 

understand factors that enhance motivation for maintaining a state of physical activity 

(Deci & Ryan, 2002) . The degree to which activity satisfies three important 

psychological needs is then interpreted. The three psychological needs are: autonomy (i.~., 

the need to be self-initiating in the regulation of personal behavior), competence (i.e., the 

need to interact effectively within the environment), and relatedness (i.e., the need to feel 

connected to others). When social situations allow individuals to feel a sense of 

relatedness to others, they feel more intrinsically motivated to perform behaviors in the 

future (Vallerand, 2001). 

Additionally, Wehmeyer (2007) suggested that individuals with disabilities are 

often viewed as limited. Therefore opportunities to fully develop the capacity to act in a 

self-determined manner are restricted, which in tum can limit overall ability. 

Since individuals with Down syndrome can also participate in moderate exercise 

such as walking, it could be concluded that the physical ability of the participants to 

increase the number of steps walked in 50 min was limited by some of the characteristics 

of Down syndrome. The physical characteristics for individuals with Down syndrome 
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most related to walking are: muscle hypotonicity (muscles have the ability to be stretched 

far beyond norn1al limits), hypennobility of the joints or ligamentous laxity (increased 

flexibility in their joints associated with increased susceptibility to subluxation and 

dislocation), short stature (short legs and arms in relation to torso), and poor balance and 

perceptual difficulties (Rimmer et al., 2004). The physical limitations associated with 

Down syndrome may have restiicted the participant's overall ability to make significant 

improvements based on visual analysis of the means and the slope of the trend lines. 

Additionally, the research design used in this current investigation was the 

single-subject research method. Single-subj ect research is experimental rather than · 

con-elational or descriptive (Tawney & Gast, 1984). 'Since the purpose of single-subject 

research is to document causal, or functional, relationships between independent and 

dependent variables (Horner et al, 2005) clinically, it can be reported that exercise ability 

may have slightly improved and associated with the ability to self-determine walking as 

exercise during the outdoor generalization session even thought it was not statistically 

significant. 

The following headings are used in this section to discuss the results in relation to 

the research questions: (a) Baseline, (b) Walking fodependently, (c) Walking with a 

Coactor, and (d) Walking to PrefeITed Fast Tempo Music, (e) Maintenance, and (f) 

Generalization. 
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Baseline 

In this current investigation one participant walked a greater number of steps 

during the baseline phase compared to the three interventions. Participant I, who was 52 

years of age, walked the greatest mean steps during the baseline phase. It was determined 

for this participant that none of the interventions were effective. 

Baseline may have been interpreted by Participant l as a form of walking 

independently and therefore had a higher mean number of steps during baseline 

performance. Clinically, Participant 1 may have preferred walking independently and 

di splayed the ability to self-determine this as an exercise preference. 

Beauchamp et al. (2007) reported that promoting physical activity interventions 

(i.e., exercising alone) for older adults should be primarily directed at the individual-level. 

Based on the results of this investigation the findings were supported in the literature as 

the chronological age of participant in the current investigation that walked the greatest 

number of steps during baseline was 52 years of age. However, since baseline data was 

intended to enable observation and is not intended to produce a desired effect (Senn, 

1994) this result was not typical. It may have been possible that the Hawthorne effect 

(Dickson & Roethlisberger, 1966) occurred with this participant. 

Walking Independently 

In this current investigation, walking independently was preferred by only one of 

the participants. Participant 8, who was 27 years of age, walked the greatest mean steps 
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independently compared to the other two interventions; however the variations between 

the means of the three interventions were very slight. 

It is possible for Participant 8 that walking independently may have been 

preferred. Linear regression analysis during baseline revealed the only accelerating trend 

line for this participant. Clinically, walking independently may have been an extension of 

baseline for Participant 8 and associated with the ability to self-determine this as an 

exercise preference. 

Since Participant 8 was 27 years of age, this was not supported in the literature. It 

has been reported that typically older adults between 50 and 70 years of age prefer 

exercising independently with some instruction (King et al., 2000). It has al so been 

reported that older adults (i.e., 60 to 70 years of age) prefer to exercise alone rather than 

in group-based settings (Beauchamp et al., 2007). 

In 2006, Burke et al. reported that the least preferred method of exercising for 

university-age adults without disabilities was independently. Since physical activity 

interventions are most effective when they are tailored to individual preferences (Wilcox 

et al, 1999) exercising independently may have been preferred by Participant 8. 

For the group, the pairwise comparison statistic supported that there was a 

signi ficant difference between baseline and walking independently. However, based on 

visual analysis, walking independently was not preferred compared to walking with a 

coactor or listening to preferred fast tempo music. The results of the ANOVA also 

revealed a significant repeated measures effect, F(3, 9 1) == 6.03, p < .01, indicating that 
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walking independently was significantly different from the others in the number of steps 

walked and that there was a clinical significance between baseline and walking 

independently. 

Walking with a Coactor 

It was demonstrated in this investigation that walking with a coactor produced a 

positive exercise effect when compared to baseline for 5 of the 10 participants. 

Participants 2, 4, 5, 7, and 9 increased the mean number of steps when walking with a 

coactor. As a result, it was reported that involvement in an activity with another 

individual, or coactor, was positively associated with self-determination for adults with 

Down syndrome. However, based on linear regression analysis, it was observed that each 

of the 5 participants had a slight decrease in the trend of the data. 

In addition to the presentation of each participant's results individually, a one-way 

Repeated Measures Analysis of Variance (AN OVA) revealed a significant repeated 

measures effect, F(3 , 91) = 6.03 , p < .01 , indicating that walking with a coactor was 

significantly different from the others in the number of steps walked. There was also a 

clinical significance between baseline and the intervention of walking with a coactor. 

The results of this current investigation were supported in the literature as it has 

been reported for simple muscular activities such as walking (Kohfeld & Weitzel, 1969) 

the effect of a coactor might be a positive attribute to individuals with intellectual 

disabil ities. It has also been reported in the context of exercise, that social support 
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originating from coactors can be an effective for effective activity-based interventions 

(Zajonc, 1965). 

When social situations allow individuals to feel a sense of relatedness to others 
' 

participants feel more intrinsically motivated to perform behaviors in the future 

(Vallerand, 200 1). Burke et al. (2006) reported that, fo r adults, involvement with a 

coactor was positively associated with increased activity and individuals involved also 

displayed greater levels of physical activity. 

Researchers have also noted that being with others during exercise is more 

innately natural than exercising independently (Carron et al., 2005). It has been reported 

by Rimmer ( 1999) that individuals with Down syndrome enjoy the social aspects of 

engaging with others during physical activity. 

Walking to Preferred Fast Tempo Music 

In this current investigation, the effectiveness of walking to preferred fast tempo 

music varied between participants. Walking to preferred fast tempo music produced a 

positive exercise effect when compared to baseline for 3 of the 10 participants in this 

current investigation. Participants 3, 6, and 10 increased the average number of steps 

during the intervention of listening to preferred fast tempo music compared to baseline. 

Trend of the data across the sessions according to the linear regression analyses 

revealed that Participant 3 had a slight increase in the slope of the trend line and 

Participant 6 and 10 had a slight decrease. Participant I had the highest mean number of 
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steps listening to preferred fast tempo music comparing the three interventions; however 

it was slightly lower when compared to baseline. 

As a group, walking to preferred fast tempo music had the highest mean number 

of steps compared to baseline, walking independently, and with a coactor. In addition to 

the presentation of each participant's results individually, a one-way Repeated Measures 

Analysis of Variance (ANOVA) revealed a significant repeated measures effect, F(3, 91) 

= 6.03, p < .01, indicating that walking to preferred fast tempo music was significantly 

different from the others in the number of steps walked. There was also a clinical 

significance between baseline and the intervention of walking to preferred fast tempo 

music. 

The results of this investigation were supported in the literature as it has been 

reported that the use of regular and fast tempo has been considered effective for 

enhancing the exercise experience (Karageorghis et al., 1999; Szabo et al. , 1999; 

Tenenbaum et al., 2004) for individuals with and without disabilities. Many researchers 

have indicated that preferred fast tempo music is an effective reinforcer and can facilitate 

motor performance (i.e. , walking, jogging, or kicking) for children and adolescents with 

mild to severe intellectual disabilities (Landrieu-Seiter et al., 1995; O' Brien, 1996; 

Silliman, 1993; Stephens, 1998) including individuals with Down syndrome. 

In the context of physical training, it has been suggested that preferred fast tempo 

music may improve exercise experience, as well as, adherence (Karageorghis et al., 1999). 

It is important that exercise participants identify with preferred fast tempo music (Priest 
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et al., 2004) and there is increased evidence to suggest that preferred music can lead to 

greater frequency, intensity, and duration of exercise behavior (Atkinson et al., 2004; 

Copeland et al., 1991 ; Hall et al., 1995; Karageorghis et al., 1999; Szabo et al., 1999; 

Tenenbaum et al., 2004). 

It has been reported that that the use of music as a motivator should be considered 

as an aid to improve walking and jogging performance for children and adolescents with 

intellectual disabilities, including Down syndrome, (O'Brien, 1996; Rimmer, 2004; 

Silliman, 1993; Silliman et al., 1993; Stephens, 1998). Specifically, O' Brien (1996) and 

Stephens ( 1998) reported that individuals with intellectual disabilities including Down 

syndrome walked or jogged faster with music compared to baseline performance without 

music. O'Brien ( 1996) concluded that the use of preferred music was effective in 

improving performance times during the 1.0 mile walk/jog fo r adolescents with 

intellectual disabilities and Down syndrome. Since motivation has been a suggested 

factor for individuals with Down syndrome (Femhall et al., 2003) more research in this 

area is needed. 

Maintenance 

Comparing the results of the two maintenance sessions to the interventions, 4 

participants had a higher mean number of steps during baseline and all three interventions 

compared to the maintenance phase. Participant 5, 6, 9, and 10 all had a slightly higher 

mean number of steps during baseline and all three interventions. Participant 7 had the 
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highest mean number of steps during maintenance compared to baseline and all three 

interventions. 

Participant I had a lower number of steps during maintenance compared to 

baseline but not when compared to listening to preferred music. Participant 4 had a lower 

number of steps during maintenance compared to baseline but not when compared to 

walking with a coactor. Participant 2 had a higher number of steps compared to baseline 

but not to walking with a coactor. Participant 3 had higher number of steps compared to 

baseline but not to walki ng while listening to preferred fast tempo music. Participant 8 

higher number of steps compared to baseline but not to walking independently. 

Based on the observational analysis of the data of the maintenance phase, 6 of the 

participants demonstrated an exercise preference of either walking with a coactor or 

listening to prefeITed fast tempo music and therefore did not maintain the same number of 

steps walked in 50 min in the same setting. However, the variations in the means were 

very slight. Based on visual analysis of the mean of the maintenance sessions for the 

group it was observed that the participants were able to maintain, and not decrease the 

average number of steps measured with a pedometer when compared to baseline. 

A one-way repeated measure ANOV A revealed that maintenance across the 10 

participants was not statistically significant compared to baseline. Based on the statistical 

analysis of the data, the intervention sessions were preferred, but not effective, in 

maintaining the number of steps walked in 50 min. 
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As a group, the pa1ticipants were able to maintain but not improve the ability to 

walk a greater number of steps once the interventions were removed therefore there was 

no clinical significance reported. However, this did provide a demonstration of 

self-detem1ination as the participants associated one or more of the interventions with 

increasing the mean number of steps walked in 50 min. Once the prefen-ed intervention 

was removed the participants were unable to maintain the same numlber of steps and 

returned to baseline. 

A possible explanation for the lack of statistical difference between baseline and 

the maintenance phase is the single subject design utilized in this investigation. This 

design typically contains a small sample of participants (Barlow & Hersen, 1984) which 

allow for large differences in one individual's performance to have a greater impact on 

the mean of the &roup. Demonstration of a functional relationship is compromised when 

the changes do not demonstrate a difference in the mean (Parsonson & Baer, 1992). 

This was futther supported in the literature that participants who can perfom1 in 

an experimental situation may not be able to maintain the same level over time (Dunn & 

Leischuh, 2005). Other researchers have reported that perfom1ance levels can plateau 

dming the intervention phase (Sill iman & French, 1993) and contribute to a lack of 

improvement for adults with Down syndrome. Exercise programs must be carefully 

constrncted to enhance all components of fi tness (Montgomery et al,. 1987) including 

self-detem1ination. 
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The self-determination theory is useful to understand the factors that enhance 

motivation to maintain physical activity (Deci & Ryan, 2002), therefore it can be 

concluded that the interventions were preferred but not effective in increasing the 

self-determination towards an exercise preference for adults with Down syndrome. 

Listening to preferred fast tempo music and walking with a coactor were deemed socially 

important by the researcher. However, the once the interventions were removed the 

number of steps walked in 50 min was not maintained. 

Generalization 

One generalization session was conducted after the investigation to determine if 

the participants could transfer the number of steps walked in 50 min to an environment 

other than the gymnasium used for the interventions. The generalization session was 

conducted in the week following the two maintenance sessions at the Marbridge 

Foundation, which includes outdoor walking trails and designated pedestrian areas. 

All of the participants had similar number of steps measured with a pedometer 

during generalization compared to baseline. Individually, comparing the results of the 

generalization session to baseline and the interventions, five participants had higher mean 

number of steps during baseline compared to the generalization phase, although there was 

only a slight variation in the overall means. Participant 1, 5, 6, 9 and 10 had a slightly 

higher mean numb~r of steps during baseline compared to the generalization phase. 

Participant 2, 3, 4, 7, and 8 had a slightly lower mean number of steps during baseline 

compared to the generalization phase, but not one or more of the interventions. 
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Participant 2 and 4 walked a greater number of steps during generalization 

compared to baseline but fewer steps than with a coactor. Pa1ticipant 3 had a higher mean 

number of steps during generalization compared to baseline but it was lower than all 

three interventions. Participant 7 had a higher mean number of steps du1ing 

generalization compared to baseline but it was lower compared to walking independently 

and listening to prefe1Ted music. Participant 8 had a higher mean number of steps during 

generalization compared to baseline but it was lower than walking independently. 

Overall, Paiticipant 8 did not have a significant difference between generalization, 

baseline and the interventions. 

Based on the visual analysis of the number of steps during the generalization 

session compared to baseline and the three interventions as a group, a slightly lower 

mean number of steps during the generalization session were recorded. Generalization 

scores were clinically and statistically similar to baseline. 

A possible explanation for the lack of statistical difference is the single subject 

design utilized in this investigation. This design typically contains a small sample of 

participants (Barlow & Hersen, 1984) which allow for large differences in one 

individual 's perfonnance to have a greater impact on the mean of the group. This is 

further suppo1ted in the literature as individuals with intellectual disabilities that increase 

perfonnance in.experimental situations may not be able to generalize the same skill to a 

natural environment (Silliman, 1993). 
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The generalization session was intended to observe the influence of a setting that 

differed from the original and to explain the response (Kazdin, 1980). Generally, the 

degree of motivation towards an activity is internalized and varying levels of 

self-detennination influences the actions or behaviors and their outcomes (Wehmeyer, 

2007) for individuals with intellectual disabilities. 

Individually, adults with Down syndrome may be able to generalized exercise 

behavior to another environment. Motivation towards moderate physical activity such as 

walking should involve personal preferences that are considered interesting and should be 

easily accessible to individuals with intellectual disabilities such as Down syndrome. 

Offering choices to encourage self-determination to engage in exercise is important as 

greater effort must be made to increase physical activity participation and fitness levels 

among adults with Down syndrome. 

Conclusion 

Within the limitations of this investigation, it may be concluded based on 

observational analysis of the individual data of each participant that adults with Down 

syndrome may be able to self-detennine the social aspects of engaging with a coactor or 

listening to prefened fast tempo music du1ing moderate exercise such as walking. 

Statistical analysis indicated that there was a positive group effect compared to baseline 

for the intervention sessions. It is suggested that choices should be made available for 

adults with Down syndrome to properly develop the capacity to act in a self-determined 

manner to maintain exercise participation. 
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Future Research 

The following recommendations are suggested for future research: 

1. Replicate this investigation with adults with Down syndrome, controlling the 

number of exercise interventions recorded. 

2. Repl icate th is investigation with adults with Down syndrome, and monitor 

health related atttibutes such as body mass index, resting heart rate, and 

percentage of lean body mass. 

3. Replicate this investigation with adolescents with Down syndrome to establ ish 

a lifestyle change and exercise opportunities that are perceived as socially 

significant prior to adulthood. 
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--~ Whole ;!?v~~5!ge 
January 14, 2007 

Dear lnstitutionaJ Review Board Committee, 

The VIia a l Morbridgo 
The Rench a l Morbridge 
The Village o l Morbridge 

The purpose of this letter is to grant Colleen Joanne Koval, a doctoraJ candidate at Texas 
Woman's University in Denton, permission to conduct'research at The Marbridge 
Foundation in Manchaca, Texas. The project, "Influence of music and coactors on the 
walking distance of adults with down syndrome" entails participation by our residents in 
an exercise program. 

The participants in this investigation will be eleven of our residents with Down 
Syndrome. They will participate by enrolling in an exercise class al The Marbridge 
Foundation that meets Monday, Wednesday and Friday at 8:30 a.in. to 9:45 a.m. 

lbe Marbridge Foundation was selected because it is a residential facility for individuals 
wi1h developmental disabilities such as Down Syndrome. Currently, Colleen Koval does 
not have a relationship to our organization; however she will share the results of her 
study with The Marbridge Foundation upon completion of the analysis of data. 

I, Scott McA voy and Brian Haddock, Community Resident Directors, do hereby grant 
permission for Colleen Joanne Koval to conduct "Influence of music and coactors on the 
walking distance of adults with down syndrome" at The Marbridge Foundation. 

P.O. Box 2250 ,.. Monchaco .• Texas 78652 .., P. (512) 282 1144 ... F. (512) 282 3723 -.; www.morbridge.org 

Marbridgc o(f~,s individualized resichntiul core, education and traininc to adult,; with varivu~ cognitive chal/e11ce•. 
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Appendix B 

TEXAS WOMAN'S UNIVERSITY 

CONSENT TO PARTICIPATE IN RESEARCH 

Title: Implementation of Intervention for Down syndrome adults to measure 
exercise duration in steps with a pedometer 

Investigator ... ... ......... ... . ... .... .......... ...... ,. ...... Colleen Koval M.Ed. 817-313-2728 

Advisor ........................................................ Ron French, Ed.D. 940-898-2725 

Explanation and Purpose of the Research 

You are being asked to participate in a research study for Colleen Joanne_Koval's 
dissertation at Texas Woman's University. The purpose of this investigation is to 
determine if one of three interventions a) listening to music; b} walking with a peer or c) 
walking alone can influence the exercise duration behavior of adults with mental 
retardation, specifically Down syndrome, and if any of the three treatments can be used to 
improve fitness endw·ance based on the total number of steps tru<en per exercise bout as 
measured with a pedometer in a walking/exercise class. This passage will be read prior 
to the start of the session by the Marb;idge exercise instructor, Shelley Mcginnis: "We 
are walking today in class. Everyone will get either a CD player, a friend to walk with 
orwill walk alone today. If you don't feel good and want to stop at any time you 
may. Thank you." The instructions will be repeated before each session. 

The research question is whether or not music can have an effect on exercise duration 
behavior of individuals with Down syndrome; whether or not walking with a peer can 
have an effect on the exercise duration behavior of individuals with Down syndrome and; 
whether or not walking alone can have an effect on the exercise duration behavior of 
individuals with Down syndrome. 

Approved by the 
Texas Woman's University 
Institutional Review Boaro 

February 9, 2007 
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Research Procedures 

For this study, the investigator will establish a baseline condition of walking steps taken 
per exercise session with a pedometer. One of three interventions will then be randomly 
assigned to the participants and the steps taken as recorded by the pedometer will be 
recorded in association with the type of intervention offered. Each participant will be 
exposed to the three interventions, which should last and estimated 8 weeks. Your 
maximwn total tim~ commitment in the study is estimated to be a!l)proximately 1500 
minutes as the exercise class will meet each Monday, Wednesday and Friday from 
8:30AM to 9:45 AM with Shelley McGinnis, Exercise Coach and Physical Education 
instmctor. 

Potential Risks 

Potential risks related to your participation in the study include fatigue and physical or 
emotional discomfo11 during the exercise class. To avoid fatigue, you may take a break 
(or breaks) during the class as needed. If you experience physical or·emotional 
discomfort you may stop at any time. Participants will volunteer for the exercise class as 
part of the informed consent process. Participants can discontinue participation in the 
study if they feel they are at risk of coercion during the study. In addition if you feel you 

· need to discuss your emotional discomfort with a professional the investigator will 
provide a refenal list of counselors names with a phone number is included with this 
consent fonn. If you feel you need to discuss your physical discomfort with a 
professional or are injured during the course of the study the investigator will provide 
medical contacts and information that you may use and is also attached to this form on 
the last page. 

Another possible risk to you as a result of your participation in this study is release of 
confidential infonnation. Confidentiality will be protected to the extent that is allowed by 
law. A code name, rather than your real name, will be used on all documentation. Only 
the investigator, her advisor, and the physical education teacher will have access to the 
documentation. The documentation and any hard copies of the infonnation collected will 
be stored in a locked filing cabinet at the investigators home office indefinitely. It is 
anticipated that the results of this study will be published in the investigator's disse11ation 
as well as in other research publications. However, no names or other identifying 

· infonnation will be included in any publication. 

The researchers will try to prevent any problem that could happen because of this 
research. You should let the researchers know at once if there is a problem and they will 
offer assistance as needed. However, TWU does not provide medical services or financial 
assistance for injuries that might happen due to taking part in this research. 

Approved by the 
Texas Woman's University 
lnslltutlonal Review Board 

February 9, 2007 
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Pa11icipation and Benefits 

Involvement in this research stuqy is completely voluntary, and you may discontinue 
· your participation in the study at any time without penalty. The only direct benefit of this 
. study to you is that at the completion of the study a summary of the results will be mailed 

to you upon request.* 

Questions Regarding the Study 

If you have any questions about the research study you may ask the researchers; their 
phone numbers are at the top of this fonn. If you have questions about your rights as a 
participant in this research or the way this study has been conducted, you may contact the 
Texas Woman's University Office of Research and Sponsored Programs at 940-898-3378 
or via e-mail at IRB@tmi.edu . You will be given a copy of this signed and dated consent 
form to keep. 

Signature of Participant or Date 

Signan1re of Parent/Guardian Date 

• • Jf you would like to receive a summary of the results of this study, please provide 
an address to which this summary should be sent: 

Name: 

Street Address: 

City, State and Zip Code: 

Email address: 

Approved by the 
Texas Woman's University 
Institutional Review Board 

February 9, 2007 

Participant/Guardian Initials __ _ 
Page 3 of 4 
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Contact list of Counselors and Medical staff at Marbridge 

Ms. Jamie Whittington, Counselor. ........................... ........ ........... 512-282-1811 

Medical Staff 

Kimberly Galusha, Medical Director ............................................ 512-282-1144 
Robin Lawyer, Licensed vocational Nurse (L VN) .......... . .................. 512-282-1 144 
Judy Mayberrie, Licensed. vocational Nurse (L VN) ........................ , . .512-282-1 144 

Approved by tho 
Te.xos Woman's Universily 
Institutional Review Board 

Fobl\Jory 9, ~07 
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Health Screening Questionnaire 

This Health Screening Questionnaire is to be completed by the resident and residential 
director. 

Please code each questionnaire wi th numbers 1 through 11 to assure confidentiality. 

Are you between the ages of 18 and 65? 

Are you in good general health? 

Have you ever had a serious illness such as cancer, diabetes, heart or lung disease 
(including heart surgery and/or stroke), seizures, chest pains, asthma or shortness of 
breath? 

In the past month, have you taken any drugs prescribed by a physician? If yes, please list 
these medications as they may be contraindicated for exercise. 

Have you ever had problems or discomfort when exercising? 

Are there any additional medical concerns that you would like to share at this time about 
you or your family history? 

Initials of participant or legal guardian _ ____ _ 
Code Number - --- --
Date ------
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PERMISSION LETTER FROM THE INSTITUTIONAL 
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DENTON DAllAS HOUSTON 

March 28, 2007 

Ms. Colleen Joanne Koval 

6316 Hawthorn Drive 

Denton, TX 76208 

Dear Ms. Koval: 

Institutional Review Board 
Office of Research and Sponsored Programs 
P.O. Box 425619, Denton, TX 76204-5619 
940-898-3378 Fox 940-898·3416 
e-mail: IRB@twu'.edu 

Re: Implementation of Intervention for Down Syndrome Adults to Measure Exercise Duration in 
Steps wilh a Pedometer 

The above referenced study has been reviewed by the TWU Institutional Review Board (IRB) and 
appears to meet our requirements for the protection of individuals' rights. 

If applicable, agency approval letters must be submitted to the IRB upon receipt PRJOR to any data 
collection at that agency. A copy of the approved consent form with the IRB approval stamp and a 
copy of the annual/final report are enclosed. Please use the consent form with the most recent approval 
date stamp when obtaining consent from your participants. The signed consent forms and final report 
must be filed with the Institutional Review Board at the completion of the study. 

This approval is valid one year from February 9, 2007. According to regulations from the Department 
of Health and Human Services, another review by the 1RB is required if your project changes in any 
way, and the IRB must be notified immediately regarding any adverse events. If you have any 
questions, feel free to call the TWU lnstitutional Review Board. · 

enc. 

s[Jl~-~ 
Dr. David Nichols, Chair 

Institutional Review Board - Denton 

cc. Dr. Charlotte Sanborn, Department ofKinesiology 

Dr. Ron French, Department ofKinesiology 

Graduate School 
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EXERCISE GUIDELINES FROM THE AMERICAN COLLEGE OF 

SPORTS MEDICINE 
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American College of Sports Medicine 

Chapter 45 (Fernhall, 2003) 

The following are the American College of Sports Medicine (ACSM, 2003) 

guidelines and recommendations for exercise programming targeted for individuals with 

intellectual disabilities. Since exercise testing of individuals with MR can be challenging 

because of difficulties with task understanding, motivation, attention deficits, and motor 

disabilities practice sessions are recommended. Practice sessions familiarize the 

individual with the test protocol, environment, and staff. In addition time should be 

allowed for staff members to adjust the protocol to ensure validity oftest results and 

safety of the individual being tested (ACSM, 2003). Since motivation and task 

understanding are common problems, it is important to keep the exercise program simple 

and utilize motivational techniques and to require personal supervision. 

Recommendations for exercise testing according the ACSM (2003) include 

providing ample time for familiarization and practice testing, tailor the protocol to the 

individual and to provide an envi ronment in which the individual feels like a participating 

member. Exercise intensity should be between 60% and 80% of maximal functional 

capacity. Exercise should be fupervised, since it is unl ikely that most individuals with 

MR will exercise independently. Strength training should be incorporated whenever 

possible as this may have impo1tant ramifications for volitional productivity and 

independence (ACSM, 2003). 
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Intellectual Disabilities: Exercise programming 
Modes Goals Intensity/Frequency/Duration Time to 

goal 
Aerobic endurance • Weight Control 

• Walk, or loss • 60-80% peak HR 4-6 
walk/jog • Improve CV • 3-7 days/week months 

• Schwinn Air- Fitness • 20-60 nun/session 
Dyne • Improve work 

• Swimming capacity 
• Aerobics ( or 

other exercise 
to music) 

• Cycling 

Strength/anaerobic • Increase • 70-80% of 1 rep max I 0-12 

• Weight strength of • 3 sets of 8-1 2 reps weeks 
machines large • Monitor closely 

muscles 

Evaluate any current medications Special Considerations 
• Because of motivations problems, 
constant supervision and encouragement are 
necessary. 

• Activities that may cause hyperflexion 
or hyperextension of the neck are 
contraindicated for individuals with 
atlantoaxial instability. 

• Aerobic endurance progran1S should 
focus on participating most days of the week. 
Intensity, as measured by HR can be ignored 
during low-intensity sessions, which are 
recommended 2-3 days/wk. Standard 
exercise intensity sessions are used on the 
remaining days. 

Adapted, with pennission, from B. Femhall, 2003, Mental retardation. In ACSM's 
exercise management/or persons with chronic diseases and disabilities, edited 
b.y American College of Sports Medicine, 2nd ed. (Champaign , IL : Human 
Kinetics), 306. 
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August 15, 2007 

The Marbridge Foundation Foundation 
2310 Bliss Spillar Road 
Manchaca, TX 78652 · 

Thank you for completing the training to assist in this investigation, The 
Implementation of Interventions for Adults with Down syndrome to Measure Exercise in 
Steps with a Pedometer. TI1is checklist is to serve as a certificate of completion in 
aspects important to maintaining the scient·ific methods and evidence based practices in 
the collection of data as well as the training completed in the proper application of the 
instruments and interventions. 

_ _ X_Explanation of proposed study to Marbridge Staff completed August 2, 2006. 

__ X_lnstructional. session on the following completed January 15, 2007 

Use strong visual, tactile, auditory, and kinesthetic stimuli as clues. 
Use a systematic, structured style of instrnction. 
Use short one-word and two-word verbal instructions. 
Use demonstration as an effective instructional tool. 
Peer partners may be helpful in the learning environment. 

X Instructional session completed on Down Syndrome Facts listed April 22, 
2007 including the following: Down syndrome is the most common and readily 
identifiable chromosomal condition associated with intellectual disabilities. It is caused 
by a chromosomal abnormality. Some physical characteristics may include: 

Short stature, short fingers, toes, limbs, and neck 
Tendency to be overweight 
Small oral cavity, which makes tongue look large and protruding 
Possible delays in reflex integration 
Significant delay in acquisition of major motor milestones 

. Hypotonia, with associated loose joints 
Atlanto-axial instability 

X Verification of CD player and pedometer operation completed April 22, 2007 

X Ve1ification of data collection procedures completed August 15, 2007 

X Article Reviews and American College of Sports Medicine guidelines 
discussed (Appendix E and Appendix F) and completed August 15, 2007. 
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DATA RECORDING SHEET 
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Data Sheet Record 

Date ------- Data collected by ________ ___ _ 

Number of steps for Participant I _____ _ 
Start T ime _ __ Stop Time _ __ Total Mins ___ _____ _ 
Baseline _ __ Independent Music _ ___ Coactor ___ _ 

Number of steps for Participant 2 - --- --
Start Time _ __ Stop Time ___ Total Mins _ _______ _ 
Baseline _ _ _ Independent Music ____ Coactor ___ _ 

Number of steps for Participant 3 ------
Start Time _ __ Stop Time _ __ Total Mins _______ _ _ 
Baseline _ __ Independent Music ____ Coactor ___ _ 

Number of steps for Participant 4 _ ____ _ 
Start Time. ___ Stop Time _ __ Total Mins ______ __ _ 
Baseline ___ Independent Music ____ Coactor ___ _ 

Number of steps for Participant 5 _ ___ _ _ 
Start Time _ __ Stop Time _ __ Total Mins ________ _ 
Baseline ___ Independent Music ____ Coactor ___ _ 

Number of steps for Pa1ticipant 6 ____ _ _ 
Start Time _ _ _ Stop Time ___ Total Mins _ ___ _ ___ _ 
Baseline _ _ _ Independent Music ____ Coactor ___ _ 

Number of steps for Participant 7 _____ _ 
Start Time ___ Stop Time _ _ _ Total Mins ________ _ 
Baseline _ __ Independent Music _ ___ Coactor ___ _ 

Number of steps for Participant 8 _____ _ 
Start Time ___ Stop Time _ __ Total Mins _ _____ _ _ _ 
Baseline ___ Independent Music ____ Coactor ___ _ 

Number of steps for Participant 9 _____ _ 
Start Time ___ Stop Time ___ Total Mins _ _ _ _ ____ _ 
Baseline _ __ Independent Music ____ Coactor ___ _ 

Number of steps for Participant IO _____ _ 
Start Time ___ Stop Time ___ Total Mins _ _______ _ 
Baseline _ _ _ Independent Music _ ___ Coactor _ __ _ 

Number of steps for Participant I I _____ _ 
Start Time _ _ _ Stop Time ___ Total Mins _____ _ _ _ _ 
Baseline ___ Independent Music _ ___ Coactor ___ _ 
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APPENDIX H 

DATA SHEET TO VERIFY THE RELIABILITY AND VALIDITY 

OF THE PEDOMETERS 
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Data sheet to test pedometer accuracy 

Length in Feet of Distance Recorded --- ---

Participant 1 
Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 

Participant 2 
Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 

Participant 3 
Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 

Participant 4 
Visual Steps Measured Pedometer 
I. l. 
2. 2. 
3. 3. 

Participant 5 
Visual Steps Measured Pedometer 
l. 1. 
2. 2. 
3. 3. 

Participant 6 
Visual Steps Measured Pedometer 
1. I. 
2. 2. 
3. 3. 

Participant 7 
Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 
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Participant 8 
Visual Steps Measured Pedometer 
1. I. 
2. 2. 
3. 3. 

Participant 9 

Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 

Participant 10 

Visual Steps Measured Pedometer 
I. I. 
2. 2. 
3. 3. 

Participant 11 

Visual Steps Measured Pedometer 
1. 1. 
2. 2. 
3. 3. 
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