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The purpose of this investigation was to examine how 

fast tempo music would impact the performance of a 1.0 mile 

(1.6 km) walk/jog by adolescents with moderate mental 

retardation under four treatment conditions: (a) no music, 

(b) music during the first .5-mile (.8 km) of the walk/jog, 

(c) music during the last .5-mile (.8 km) of the walk/jog, or 

(d) music throughout the 1.0 mile (1.6 km) walk/jog. 

Participants were 5 female adolescents diagnosed as 

having moderate mental retardation. A randomized 

multiple-treatment design was used to determine if the four 

treatments influenced the time necessary for participants to 

complete the 1.0 mile (1.6 km) walk/jog. Based on visual 

inspection of the data, it was concluded that the music 

treatments were more effective in decreasing performance 

times of the 1.0 mile (1.6 km) than the no music treatment; 

however, none of the music treatments were more effective 
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than another. 

Within the limitations of this study, it can be 

concluded that the use of music seems to be effective in 

decreasing participants' with moderate mental retardation 

performance times during a 1.0 mile (1.6 km) walk/jog. 

Therefore, it is suggested that when programming for 

adolescents with moderate mental retardation, the use of 

music a motivator should be considered as an aid in improving 

cardiovascular performance. 
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CHAPTER I 

INTRODUCTION 

The significance of physical fitness in reducing health 

risk factors has been recognized by researchers for decades 

(Blair, Kohl, Gordon, & Paffenbarger, 1992, Cooper, 1970). 

Cardiovascular fitness (CVF) is particularly important to 

persons with mental retardation who are generally less fit in 

measures of CVF than their non-retarded peers. Often 

individuals with mental retardation lead sedentary lifestyles 

and are less motivated to participate in CVF activities 

(Jansma & French, 1994; Pitetti, Jackson, Stubbs, Cambell, & 

Battler, 1989). Cardiovascular fitness training coupled with 

reinforcement could be beneficial to persons with mental 

retaration. Several researchers have indicated that music is 

an effective motivator or reinforcer, for persons with 

moderate and severe mental retardation (Landrieu-Seiter, 

French, Silliman, & Tynan, 1995; O'Brien, 1996). 

Researchers also have suggested that increased levels of 

CVF can reduce health risk factors (Blair, Kohl, Gordon, & 

Paffenbarger, 1992; Froelicher, Battler, & McKirnan, 1980; 

McArdle, Katch, & Katch, 1991). Cardiovascular fitness 

allows individuals to engage in continuous motor activities 

such as walking, jogging, running, swimming, and cycling 

(Caouette & Reid, 1985). 

This health factor is important since coronary heart 
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disease is the number one cause of deaths in North America 

(Hoeger & Hoeger, 1994). Cardiovascular fitness directly 

relates to beneficial physiological changes including (a) 

increased aerobic and physical work capacity, (b) decreased 

relative body fat, (c) possible decreases in serum lipids, 

and (d) increased concentrations of high density lipoprotien 

cholesterol (Froelicher, Battler, & McKirnan, 1980). 

Physical fitness is important to persons of all ages 

including those who are mentally retarded. Researchers, for 

over four decades, have suggested that individuals in this 

group are significantly less fit, and are generally lower in 

measures of CVF than their intellectually normal peers 

2 

(Fernhall, Tymeson, & Webster, 1988; Henderson, Morris, & 

Ray, 1981; Pitetti & Cambell, 1991; Pitetti, Jackson, Stubbs, 

Cambell, & Batter, 1989; Schurrer, Weltman, & Brammell, 

1985) . 

It has been estimated that over 29 million adults 

in the United States between the ages of 20 and 74 are obese 

(Abraham, 1983). Obesity, coupled with a sedentary 

lifestyle, can have adverse effects on longevity, and is 

closely associated with hypokinetic diseases such as: 

diabetes rnellitus, coronary artery disease, 

hypercholesterolemia, and. certain types of cancers (American 

College of Sports Medicine [ASCM], 1995; National Institute 

of Health, 1985). 

In addition to low CVF, researchers have also noted a 
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high prevalence of obesity in populations of persons with 

mental retardation (Burkhart, Rosenberg, Fox, & Rotatori, 

1985; Fox & Rotatori, 1982; Fox, & Rotatori, 1985; Kelly, 

Rimmer, & Ness, 1986; Polednak & Auliffe, 1976). For example, 

Fox and Rotatori (1982) reported differences in the incidence 

of obesity in participants with mental retardation. Based on 

these findings, there is (a) a higher proportion of obesity 

in women than in men, (b) a higher proportion of obesity in 

persons with mild/moderate mental retardation than in persons 

functioning in the severe and profound range of mental 

retardation, and (c) an incidence of obesity generally 

increasing with age, but not in a direct linear fashion. 

Individuals with mental retardation and obesity demonstrate 

increased health risks, and are likely to be the object of 

social prejudice and non-acceptance due to the social stigma 

of being both mentally retarded and obese (Rotatori, Switzky, 

& Fox, 1983). 

Several researchers (Croce & Horvat, 1992) reported that 

individuals with mental retardation are typically required to 

use physical skills rather than cognitive skills in the 

workplace, enhanced physical capabilities can make a 

significant contribution to the overall vocational and social 

development of these individuals. 

Millions of persons with mental retardation in this 

country must perform and compete daily in order to prove 

their productivity in society (Fernhall, Tymeson, & Webster, 
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1988). Persons with mental retardation need adequate levels 

of CVF, not only to complete work tasks, but to benefit and 

enjoy active participation in lifetime pursuits (Fernhall et 

al., 1988). According to Sherrill (1998), the association of 

physical fitness and the ability to function in daily life, 

perform work, and enjoy leisure skills is a significant 

reason for fitness training. 

Possible reasons for the difference in exercise 

performance between persons with mental retardation and 

non-retarded individuals could be attributed to motivation 

problems and differences in activity levels. Chung (1975) 

suggested that low fitness levels are probably a result of 

less opportunity for planned and incidental fitness activity 

on a substantial level. 

Individuals with mental retardation are more sedentary 

and less motivated to perform well (Burkett & Ewing, 1984; 

Coleman, Ayoub, & Friedrich, 1976; Fernhall et al., 1988). 

Auxter, Pyfer, and Huettig (1997) indicated that persons with 

mental retardation benefit from fitness training coupled with 

reinforcement. 

One concern of training persons with mental retardation 

is the difficulty in keeping them motivated long enough to 

make significant gains (Combs & Jansma, 1990; Jansma & French 

1994). In addition, the motivational problems are more 

pronounced with increased levels of retardation (Dunn, 1997). 

Motivation and effort are important psychological variables 



which may partly explain the cardiovascular fitness 

differences between individuals with mental retardation and 

non-disabled persons. 
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According to Hersey and Blanchard (1993), the motivation 

of people depends on the strength of their motives. Motives 

arouse and maintain activity and determine the general 

direction of the behavior of an individual. Keller (1978) 

defined motivation as including "all factors which arouse, 

sustain, and direct behavior, and can be both toward or away 

from an activity" (p. 586). 

The use of music has been effective in improving 

performance and motivation of individuals with mental 

retardation (Landrieu-Seiter, French, Silliman, & Tynan, 

1995). Owlia, French, Ben-Ezra, and Silliman, (1995) 

reported that music presented on a videocassette was 

effective in improving the on-task time of adolescents with 

profound mental retardation who were using a motorized 

bicycle ergometer. Extrinsic reinforcement such as verbal 

praise, music, and vibration have been effective influences 

on learning and on performance of gross motor and physical 

fitness skills by individuals with profound mental 

retardation (French, Silliman, Ben-Ezra, & Landrieu-Seiter, 

1992). Recently, O'Brien (1996) determined that continuous 

fast tempo music improved scores throughout the performance 

of a fitness activity with adolescents with moderate mental 

retardation. 
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Musical tempo has been recognized as a key variable in 

affecting the activity of persons who have mental retardation 

(Reardon & Bell, 1970). Based on a study regarding 

background music and a repetitive manual performance task 

with persons with severe retardation, it was indicated that 

tempo and task can be matched to facilitate performance 

(Richmond, 1976). The investigator reported that of the 

three tempo treatments, slow (85 bpm), regular (121 bpm) and 

fast (168 bpm), regular tempo facilitated greatest 

improvement in performance. Other-researchers have also 

demonstrated that musical tempo has been effective in 

improving motivation of individuals with mental retardation 

(Moore & Mathenius, 1987; Stevens, 1971). 

Ellis, Cress, and Spellman (1993) conducted a study to 

train students with mental retardation to self-pace using 

audible HR signals when exercising. During baseline and pace 

training participants were praised halfway through the 

session by the trainer for doing a good job if the student 

remained on the exercise apparatus. Based on the results, 

the researchers indicated that persons with mental 

retardation could modify their rates of pedaling in response 

to audible signals. 

Researchers have reported that extrinsic motivators have 

been effective in improving performance on gross motor skills 

and fitness levels of individuals with mental retardation. 

Based on related research, the purpose of this study was to 



examine how fast tempo music would impact the performance of 

a 1.0 mile (1.6 km) walk/jog with adolescents with moderate 

mental retardation under four treatment conditions. 

Problem Statement 
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The research question of this investigation was whether 

or not there was a difference between the four treatment 

conditions: (a) no music, (b) music during the first .5-mile 

(.8 km) of the walk/jog, (c) music during the last .5-mile 

(.8 km) of the walk/jog, or (d) music throughout the 1.0 mile 

(1.6 km) walk/jog. The dependent variable was the amount of 

time it took to walk/jog 1.0 mile (1.6 km). 

Participants were selected from a population of 

adolescent females (N = 5) with moderate mental retardation 

at L.G. Pinkston High School in the Dallas Public Schools, 

Dallas, TX. All participants met the following criteria to 

be included in the study: (a) ages 16 to 19 years; (b) an IQ 

between 30 and 55 on the Wechsler Intelligence Scale for 

Children-Revised (WISC-R) (Wechsler, 1991); (c) no medical 

concerns that would prevent performance with the required 1.0 

mile (1.6 km) walk/jog; and (d) no extreme emotional and or 

defiant behavior. In addition, each participant was required 

to (a) have parental and/or guardian permission to 

participate, (b) complete the required health survey, and (c) 

personally consent to participate. 

A randomized multiple treatment design was utilized 

in this investigation (Barlow & Hersen, 1984). The 



randomized multiple treatment design used in this study had 

four different treatments with repeated measurements. The 

dependent variable was the amount of time it took an 

adolescent with moderate MR to walk/jog 1.0 mile (1.6 km). 

The independent variables consisted of a control treatment 

[T1 = no music], [T2= music during first .5-mile (.8 ki~)], 

[T3 = music during last .5-mile (.8 km)], [T4= music during 

entire 1.0 mile (1.6 km)] during the performance of the 1.0 

(1.6 km) walk/jog. The data were analyzed by visual 

inspection. 

Definitions 

For the purpose of clarification, the following 

definitions and/or explanations of terms will be 

established for use throughout the study: 

Beats per minute (bpm) (heart rate): is the measurement 

of the number of times the heart beats in a minute. 

8 

Beats per minute (bpm) (musical): is the number of beats 

(a single stroke in a series) in a minute during a musical 

selection. 

Cardiovascular disease (CVD): is the degenerative 

changes in the inner lining of the large arteries that supply 

the heart muscle (McArdle, Katch & Katch, 1991). The term 

cardiovascular disease (CVD.) was used interchangeably in this 

study with the terms coronary heart disease or 

cardiorespiratory disease. 

Cardiovascular endurance: is the ability of the lungs, 
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heart, and blood vessels to deliver adequate amounts of 

oxygen to the cells to meet the demands of prolonged physical 

activity (Hoeger & Hoeger, 1994). This term cardiovascular 

endurance was used interchangeably in this study with the 

terms cardiorespiratory endurance and cardiovascular fitness. 

Fast pace tempo: is greater than or equal to 1.5 of the 

average number of beats per minute in the average walking 

performance assessment of the participants. 

Heart rate monitor (HRM): is a device that detects the 

electrical activity of the h2art through the use of a chest 

strap or ear clip. The HRM has been developed to measure 

heart rate during cardiovascular activity (MacFarlane, 

Fogarty, & Hopkins, 1989). 

Maximum oxygen consumption (V02 max): is the best 

measurement of cardiorespiratory endurance; it is the maximum 

rate that oxygen is consumed by cells in the final seconds 

prior to total exhaustion and cessation of exercise. Synonyms 

for V02 max are maximum oxygen intake or consumption, maximum 

aerobic power, physical working capacity (PWC), 

cardiovascular endurance and peak power output (McArdle, 

Katch, & Katch, 1991). 

Mental retardation: is defined by the American 

Association on Mental Retardation as (Luckasson,et al., 

1992): 

1. Refers to substantial limitations ·in certain 

personal capabilities, 



2. Is manifested as significantly subaverage 

intellectual functioning, 

3. Exists concurrently with related disabilities in two 

or more of the following adaptive skill areas: 

-Communication -Self-care 

-Home living -Social Skills 

-Community use -Self-direction 

-Health and safety -Functional academics 

-Work -Leisure 

4. Begins before age 18 years, 

Moderate mental retardation: is the adolescents in this 

study with an IQ between 30 and 55. 

Researcher-selected music: is the fast tempo music 

chosen by the investigator to be used in the study. The 

music was determined to be fast tempo and was used in a 

previous study (O'Brien, 1996) as exercise music in the 

FITNESSGRAM 1.0 Mile Walk/Run (1992). Selection was based on 

family/student interview and preference testing. 

Tempo: is the speed at which beats within the music 

recur, and" ... is an Italian term for time and is used in 

music to describe the rate or speed at which tones follow one 

another" (Lundin, 1967, pp. 110-111). Tempo indications are 

given in terms of metronomic markings which indicate the 

number of times a given note value or unit of time recurs in 

one minute (Radocy & Boyle, 1988). 



Research Question 

The research question was whether or not there was a 

difference between the four treatment conditions: (a) no 

music, (b) music during the first .5-mile (.8 km) of the 

walk/jog, (c) music during the last .5-mile (.8 km) of the 

walk/jog, or (d) music throughout the 1.0 mile (1.6 km) 

walk/jog. The dependent variable was the amount of time it 

took to walk/jog 1.0 mile (1.6 km). 

Delimitations 

ll 

The study was subjected •to the following delimitations: 

1. Participants were adolescents (N = 5 females) with 

moderate mental retardation, ages 16 to 19 years, having an 

IQ between 30 and 55 on the WISC-III (Wechsler, 1991), having 

no medical concerns that would prevent performance with the 

required 1.0 mile (1.6 km) walk/jog, and having no extreme 

emotional and/or defiant behavior. 

2. Exclusive use of preselected fast tempo music. 

3. Exclusive use of the FITNESSGRAM (1992) 1.0 mile 

walk/run cardiovascular testing parameters. 

4. Exclusive use of students enrolled at L.G. Pinkston 

High School in the Dallas Public Schools, Dallas, TX. 

5. Absenteeism of participants due to illness or other 

reasons was limited to five sessions or more than three in 

any one treatment. 

Limitations 

The study was subjected to the following limitations: 



1. Daily living and training habits of the participants 

were not controlled. 

2. Participants were able to comprehend the 

instructions explained by the investigator. 

3. Degree of effort by the participants when performing 

the 1.0 mile (1.6 km) walk/jog. 

4. Behavior of the participants during actual testing. 

5. External distractions inherent to the school and 

community setting. 

6. Interruptions in the data collection schedule due to 

school holidays. 



Chapter II 

Review of Literature 

The purpose of this investigation was to determine the 

influence of fast tempo music on the performance of female 

adolescents (N = 5) with moderate mental retardation during a 

1.0 mile (1.6 km) walk/jog. The research question was 

whether or not there was a difference between the four 

treatment conditions: (a) no music, (b) music during the 

first .5-mile (.8 km) of the walk/jog, (c) music during the 

last .5-mile (.8 km) of the walk/jog, or (d) music throughout 

the 1.0 mile (1.6 km) walk/jog. The dependent variable was 

the amount of time it took to walk/jog 1.0 mile (1.6 km). 

For the purpose of clarification of the research related 

to the subject matter, literature reviews were conducted 

under the following headings: (a) Mental Retardation and 

Cardiovascular Fitness (b) Motivation, and (c) Music as a 

Motivator. The focus of the following studies deals with the 

varying levels of cardiovascular fitness demonstrated by 

individuals with mental retardation, and sources of 

reinforcement for this population. 

Mental Retardation and Cardiovascular Fitness 

In a correlational study of cardiorespiratory 

fitness tests, resear8hers (Mccubbin, Rintala, & Frey, 

1991) examined three tests in order to determine the most 

effective and efficient means of evaluating the 
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cardorespiratory fitness of men with mental retardation. 

Participants were 15 male volunteers (25.9 +/- 6.06 yrs, 

weight 67.9 +/- 13.53 kg) who worked in community-supervised 

facilities. Based on available IQ scores, the majority of 

the participants were identified as having mild mental 

retardation. The scores ranged from 42 to 68 (X = 53). 

All participants performed three exercise tests: (a) 

maximal exercise test on treadmill; (b) submaximal bicycle 

test; and (c) one-mile walk test. A 3-stage familiarization 

process was completed to increase comprehension of the 

testing requirements. 

The V02p treadmill protocol required the individuals to 

walk at 2.5 to 4 mph at 0% grade for 2 min, followed by a 

2.5% grade for 2 min. The grade was then increased 5% every 

min with a constant speed up to a 20% grade. Beyond a grade 

of 20% speed was increased in one-min intervals until the 

participant reached volitional fatigue. Heart rate was 

monitored during the test, and blood pressure was taken every 

other minute. A dry gas meter was used to measure the volume 

of inspired air. Expired air was measured with an oxygen 

and (CO2) analyzer. Data samples were taken every 30 seconds 

and were interfaced into an IBM personal computer. All 

participants were tested by the same research team within a 

two-week interval. 

The one-mile walking test was conducted in an indoor 

facility on a measured 1/8-mile course that was marked with 



cones. Individuals were told to walk eight laps as fast as 

they could. After a one-lap practice walk, each participant 

walked with a testing assistant who stayed slightly in front 

of the participant. Total time was recorded to the nearest 

second and used in the analysis. Participants wore a pulse 

monitor and receiver and heart rates were recorded by the 

assistant following each lap. A minimum of 2 days rest was 

allowed between the treadmill test and the one-mile walk 

test. 
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The submaximal bicycle test was conducted using a 

friction-braked bicycle ergometer. Participants pedaled at 

50 revolutions per min at workloads between 600 and 900 kpm 

for 6 minutes that produced a steady state heart rate between 

130 and 150 bpm. Heart rate was taken every min with the 

average rate recorded at the 5th and 6th-min. Submaximal 

heart rate values at a given workload were used to estimate 

vo2. 

Sample regression analyses were performed to evaluate 

the predictive ability of the one-mile walk test and the 

submaximal bicycle test of the sample group. Peak V02 from 

the treadmill testing was used as the criterion variable for 

each analysis. An alpha level of 0.05 was established to 

indicate statistical significance. 

A significant (0.05) negative correlation coefficient 

was determined between V02p and the one-mile walk time 

(R = -.84), and a significant positive correlation between 
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V02p and the bicycle ergometry test (R = .64). During the 

bicycle ergometer test, 59% of the shared variance between 

the two tests could not be explained. With the one-mile walk 

test only 39% could not be explained. Thus, the one-mile 

walk test was a better predictor of aerobic capacity as 

measured by the V02p on an incremental treadmill protocol in 

men with mental retardation. 

Based on the findings of the study, the researchers 

indicated that men with mild mental retardation can 

successfully participate in two types of field tests to 

evaluate cardiorespiratory fitness. Though both measures 

used in the study had acceptable validity, the one-mile walk 

test appeared to be the better alternative to 

laboratory-based V02 assessment. 

In another study involving the cardiovascular fitness of 

persons with mental retardation, Schurrer, Weltman, and 

Brammell (1985) examined the effects of 23 weeks of training 

on the cardiovascular fitness (VO2 max) and behavior patterns 

of adults with mental retardation. Participants were 5 

sedentary residents (N = 3 females and 2 males) of an 

intermediate care facility. The mean age of the participants 

was 25.2 years, and their mean weight was 64.5 kg. IQs were 

determined using the Wechsler Adult Intelligence Scale (mean 

full scale score= 48.0, range= 40 to 59). 

Prior to training, vo2 max was determined for each 



participant by using a continuous walking protocol on a 

treadmill. Heart rate was determined 

electrocardiographically. The selected individuals 

participated in an on going walk-jog program for 23 weeks. 

Supervised training sessions were held 4 to 6 times per week 

and mileage and attendance was recorded for each individual. 

Subjective assessment of behavioral changes was also made 

throughout the study. 

Based on the analysis results, individuals with mental 

retardation were able to improve in V02 max (36 to 43%) as a 
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result of a 23-week walk/jog program. Participants also lost 

a considerable amount of body weight (M = 3.6 kg) as a result 

of training. 

According to behavioral observations of participants, 

all demonstrated an increased interest in other social 

activities, and did not demonstrate as much aggressive or 

destructive behavior. These individuals also increased 

independent behavior during the course of physical training. 

In 1990 Lavay, Zody, Solko, and Era examined the effects 

of a seven month run/walk program on the physiological 

fitness parameters of adults with mental retardation. The 

purpose of the study was to develop a systematic 28-week 

program to determine the run/walk performance of 13 adults 

with mental retardation. The mean age of the participants 

was 37 years and the mean IQ was 53. 

The actual program was 30 weeks in duration, with 2 



weeks to determine pre-test and post-test measures, 22 weeks 

of a structured 30-min run/walk program, which included 

running partners as well as warm-up and cool-down exercises, 

followed by a 6-week maintenance phase with limited 

supervision. 
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Based on the results, researchers revealed a significant 

(Q < .05) difference between the pre-test and post-test 

period, and the pre-test maintenance period on the 12-min 

walk/run test. 

Several years later, in·1992, Croce and Horvat conducted 

a study to determine the effects of a reinforcement based 

exercise program on body weight, percent body fat (body 

composition), oxygen consumption (predicted max VO2 in 

ml/kg/min), composite isometric strength (in kg of force), 

and work productivity (pieces of work completed) in men with 

mental retardation and below average fitness levels. 

Retention of fitness parameters and job related behaviors 

once treatment was withdrawn was also determined. It was 

hypothesized that a rigorous exercise program that emphasized 

aerobic activities and general muscle strength training would 

have a significant impact on cardiovascular fitness, muscle 

strength, and work productivity and that these behaviors 

would be maintained above baseline levels 5 weeks 

posttreatment. 

Participants were three obese men with mental 

retardation (mean CA= 24.66+/-3.50, range 21-28; mean 



IQ [WISC-R] = 52.33+/-4.40, range 48-56) from a sheltered 

workshop in the northeastern region of the United States. A 

primary criterion for participation in the study was that 

participants had below average fitness levels. 
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Participants were able to follow verbal directions, and 

were free from any chronic disease and motor disability. 

They were not on any medication that could adversely 

influence their physiological responses to exercise, and 

were, according to their instructors at the workshop, highly 

motivated individuals. All were classified as having low to 

fair fitness levels. Fitness levels were based on norms for 

evaluating bicycle test performance. The level of obesity 

for each participant was also determined. Three major 

categories of obesity were considered: slight (120% of ideal 

body weight), moderate (130% of ideal body weight), and 

extreme (150% of ideal body weight). Participants were 

classified as being slightly obese. 

A multiple-baseline-across-subjects design was used 

with body weight, percent body fat (body composition), oxygen 

consumption (predicted vo2 max in ml/kg/min), composite 

isometric strength (in kg of force), and work productivity 

(pieces of work completed) as dependent measures. 

During baseline ·data collection, participants engaged in 

normal daily activities. Treatment then was initiated which 

consisted of a 1-hour exercise program 1 day per week. 

Exercise sessions were scheduled for 10 min of warm-up, 20 
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min of isotonic strength training, 20 min of aerobic exercise 

(running/walking or pedaling on a cycle ergometer), and a 

10-min cool down. Exercise and testing sessions were 

scheduled each afternoon 5 days per week and were closely 

monitored by a research assistant and/or one of the 

investigators. Exercises were performed in a secluded quiet 

room at the worksite. The running/walking component of the 

exercise program was performed at a nearby park and 

recreation complex. 

The warm-up portion of ~he program consisted of static 

stretching of the shoulder girdle, quadriceps, hamstrings, 

lower back, and calf muscles to prevent potential muscle 

injuries that might have arisen from the exercise program. 

Workloads in the aerobic phase were based on heart rate and 

whether or not the participant showed signs of undue fatigue. 

As each participant adapted to the exercise regime, intensity 

was gradually increased. Progression rates followed the 

first two stages of exercise progression as outlined by 

the American College of Sports Medicine (1991). 

During Stage 1, the initial conditioning stage, low 

levels of aerobic activity were incorporated so participants 

would experience a minimum of muscle soreness and avoid 

debilitating injuries. Due to low-to-fair initial aerobic 

fitness levels of participants, and the need to acclimate 

them to the aerobic component of the program, exercise 

intensity began at 50 and 60% of estimated maximum heart rate 



reserve (HR max reserve) in a manner consistent with ACSM 

recommendation (1991). For exercise on the cycle ergometer, 

this translated into exercising at a power output of 

approximately 50 watts and a pedal frequency of 50 rpm. 
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During Stage 2, the improvement stage, participants 

progressed at a more rapid rate. The frequency and magnitude 

of increases were dictated by how the participant adapted to 

the conditioning program. The goal was to have individuals 

exercise at an intensity between 65 to 85% of HR max reserve. 

Participants ran/walked-outdoors twice a week and cycled 

indoors on a cycle ergometer twice a week. During all 

sessions the research assistant or experimenter accompanied 

participants and provided verbal encouragement. Each 

individual's elapsed time, distance run (or pedaled), and 

approximate exercise intensity during the session, which was 

determined by heart rate, were logged on a cumulative chart 

and served as a goal for the next session. 

The resistance exercise component of the intervention 

program was performed three times a week. This phase 

consisted of a series of exercises using surgical tubing. 

Exercises were geared to increase elbow extension, elbow 

flexion, shoulder transverse adduction, and shoulder 

abduction strength. -Participants performed three sets of 8 

to 12 repetitions to volitional failure. 

Participants attended 89% of the exercise sessions 

throughout treatment. Participant 1 attended 50 out of a 
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possible 56 sessions, Participant 2 attended 38 out of a 

possible 44 scheduled sessions, and Participant 3 attended 30 

out of 32 possible scheduled sessions. 

Baseline data were gathered for the three participants 

for the five dependent variables. After baseline, measures 

in these variables stabilized to the point at which only 

minor variations in data could be seen. Treatment was 

initiated for the first randomly selected participant, which 

was Participant 1, and whose treatment lasted for 14 weeks. 

As changes in physical perfcrmance levels were observed for 

the first participant, treatment was begun for the second 

randomly selected participant, who was Participant 2, and 

whose treatment lasted 11 weeks. Treatment for Participant 3 

was initiated as changes in physical performance were noted 

in Participant 2; then intervention for Participant 3 was 

initiated and lasted 8 weeks. Retention was measured up to 5 

weeks posttreatment. 

To facilitate the participation in the exercise program 

a token economy system was used. Participants received 

verbal reinforcement contingent on time on task, or time 

actually spent exercising, both during and at the end of each 

exercise session. During exercise the verbal reinforcement 

was administered each time the participants were on task and 

focused on the importance of time on task. Social 

reinforcement administered after each session focused on the 

overall session performance. Consequently, social 



reinforcement was used both as a type of concurrent and 

terminal augmented feedback. 
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Intervention effectiveness was evaluated by its effects 

on the five dependent variables: body weight, percent body 

fat, oxygen consumption, composite isometric strength, and 

work productivity. Data trends within and across phases were 

determined by visual inspection and statistical analysis of 

the celeration line. Essentially this technique involved 

quantification of the number of treatment observations above 

or below the celeration line-that are required to demonstrate 

a statistically significant effect at the .05 level. 

Data analysis on predicted vo2 values indicated that 

participants showed marked improvements in cardiovascular 

fitness levels from baseline to treatment. However, only 

participants 2 and 3 displayed statistically significant 

baseline to retention effects, and data indicated that values 

were regressing back toward baseline measures. 

Reported increases suggested the aerobic portion of the 

exercise program was of sufficient intensity and duration to 

elicit increases in cardiovascular fitness levels in 

participants. Participants additionally showed marked 

improvements in composite isometric strength scores across 

both treatment and retention phases. The resistance exercise 

portion of the program was at an intensity level sufficient 

to elicit increases in strength. 
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Finally, participants showed modest improvements in work 

productivity from baseline to treatment, while only 

participant 3 displayed a significant baseline to retention 

effect. Consequently, results indicated that the exercise 

program had an impact on participants' work productivity 

levels. 

From a physiological standpoint, the major finding was 

that participants were able to demonstrate substantial 

improvements over baseline data in cardiovascular fitness and 

composite isometric strength,scores resulting from training. 

Based on the data analysis, researchers suggested that with a 

simple token economy system, men with mental retardation 

respond to progressive exercise program in much the same way 

as their nonretarded peers. 

Ellis, Cress, and Spellman (1993) conducted a study a 

year later, in which investigators attempted to train 

adolescents and young adults with mental retardation to 

modify their rates of pedaling exercycles during 10 min 

self-paced exercise sessions in a public school setting using 

commercially available heart rate (HR) monitors. 

Participants were five persons ranging in age from 12 to 

18 years. They were selected from participants in an on 

going Health Fitness Demonstration Project, a federally 

funded effort to teach students with moderate to severe 

mental retardation to self-manage exercise routines and 

develop community exercise options. All attended a public 



school class for students with moderate mental retardation 

(IQs ranged from 36 to 46) and lived at home. 
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Both training and self-paced exercise sessions took 

place in a public school setting. Two exercycles were housed 

in a classroom designated as a fitness lab where many 

project-related activities, such as video aerobics, treadmill 

walking, and weight training took place. 

Heart rates (HRs) were continually monitored during the 

exercise sessions with portable HR monitors. Upper and lower 

limits were set so that HRs that were too high or low 

produced distinctively different audible signals that cued 

the exerciser to slow or increase his or her pace. Exercise 

that produced HRs within the prescribed range silenced the 

alarm signals. It was necessary to augment the volume of the 

HR alarm signals with an amplified speaker. This speaker was 

connected to the HR monitor through the earphone jack 

receptacle. 

The dependent measure was HR recorded during the 

self-paced exercise sessions in a momentary time sample 

fashion. An observer was present at each exercise session to 

record HRs and was positioned so the readout was visible to 

the observer, but social contact between the student and the 

observer was limited: 

Riding the exercycle was part of an approximately 

45 min exercise routine that included warm-up, 

cardiorespiratory conditioning, cool-down, and weight 
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training. The prescribed duration of exercise on the 

exercycle was typically 10 min. Each participant also walked 

on a treadmill either before or after the biking sessions. 

Exercise sessions were scheduled three times per week for 

each student. 

Participants wore the HR monitor during all conditions 

with the upper limit set at 170 bpm. This HR approximates 80 

to 85% of the estimated maximal rate for the participants 

according to this formula: 220 - chronological age= maximal 

HR. The session observer responded to the distinctive upper 

limit alarm by reminding the student that the sound means 

he/she is going too fast, and needs to slow down. On 

completing their exercise routines, all of the students 

recorded participation by writing their names on the 

appropriate day on a large calendar. 

During baseline the lower limit on the HR monitor was 

set on zero so the participants received no feedback from the 

HR monitor. Prior to the session participants were told to 

stay on the bicycle until the timer went off. Approximately 

halfway through the session the trainer praised the student 

for doing a good job if the student was on the exercycle. 

Training occurred immediately prior to the self-paced 

exercise sessions on.alternate days. Training sessions were 

typically short (less than two min) and consisted of the 

trainer verbally instructing the student in how to silence 

the alarm and keep it off. The trainer explained that the 
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signal was a reminder to pedal faster. None of the 

participants activated the upper limit alarm during training 

so feedback was concentrated on maintaining HRs above the set 

lower limit. 

During pace training, unsupervised exercise sessions 

were similar to baseline except the lower limit was raised 

from Oto either 125 bpm (participant 2), 130 bpm 

(participants 1 and 5), or 140 bpm (participants 3 and 4). 

These settings were based on HR levels during baseline and 

were selected in order to slightly increase the intensity of 

the exercise compared to baseline HRs without causing 

discomfort or exhaustion. Prior to exercise participants 

were told to stay on the bike until the timer went off and to 

keep the beeper quiet. As in baseline, the observer 

continued to prompt the student to slow his own pace when the 

upper limit alarm sounded and provided praise once during the 

session for participation, but provided no prompts or 

feedback with regard to the lower limit alarm during the 

session. 

An ABAB design was used to determine the effects 

of pace training. All measures of the dependent variable HR 

were recorded during independent exercise sessions. 

Single- session baseline probes were sometimes used because 

extended baseline periods would have jeopardized 

cardiorespiratory conditioning effects. 

Most participants responded to the pace training by 
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maintaining their HRs within the prescribed ranges during 

exercise. Following a 7-week baseline period, Participant 1 

responded to a 130 bpm lower limit alarm with increased HRs. 

Across this condition the lower limit alarm sounded only once 

after the initial 30s of exercise and that was during the 

first session under this condition. After seven sessions 

with a 130 bpm setting the lower limit was increased to 140 

bpm with no discernible effect; HRs were comparable to those 

exhibited at the 130 bpm criterion. 

With Participant 2, the·effect of pace training with a 

125 bpm lower limit was evident. During the initial 

treatment phase HRs remained above the lower limit with the 

exception of Sessions 9, 10, and 11. A reversal to baseline 

levels was apparent when the lower limit setting on the heart 

rate monitor was returned to zero. When treatment conditions 

were reinstated the effects were reproduced. Each of this 

participant's initial baseline and pace training periods was 

4 weeks in length. The periods of return to baseline and the 

reinstatement of pace training conditions were each 1 week in 

length. 

At the beginning of the study Participant 3 was unable 

to pedal the exercycle for 10 min. He participated in a 

walking program prior· to being enrolled in the pace training. 

After approximately 2 months of walking, a 4-week baseline 

cycling period ensued. Participant 3 clearly showed 

increased HRs during a 7-week pace training period, even 



though many of his sample HRs were well below the lower 

limit. This meant that the alarm sounded for a considerable 

portion of some sessions. A return to baseline for 1-week 

produced a clear reversal in the HRs. The second phase 

of pace training reproduced the effects of the first. 
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Participant 4 experienced an extended pace training 

period, 30 sessions across a 14-week period with interspaced 

baseline probes. HRs during the first baseline period were 

at a high level, probably due in part to his initial low 

level of cardiorespiratory ccnditioning, it was evident that 

exercise behavior came to be controlled by the lower alarm. 

The mean HR during the final baseline period was 12 bpm lower 

than during pace training, and HR samples were more variable. 

Participant 5 participated in three baseline sessions, 

but became ill and was absent for an extended period of time. 

After approximately 3 weeks of pace training with a criterion 

of 130 bpm he participated in a 3-month period of pace 

training with several interspersed baseline probes. Although 

HRs during pace training were at a higher level than the 

baseline probes, there was considerable variability across 

the sessions and these sessions were characterized by long 

periods during which the lower limit alarm sounded. 

The exercise behavior of all participants was affected 

by the implementation of a treatment that consisted of 

audible feedback with regard to heart rate. Participants 



30 

responded to the lower limit alarm with increased pace of 

exercise, which resulted in increased HR. It was 

demonstrated that adolescents with moderate mental 

retardation could modify their rates of pedaling in response 

to the audible signals provided by a heart rate monitor as 

evidenced in increased heart rates during exercise. Because 

heart rates were not appreciably elevated following warm-up 

exercises the pace of pedaling during the first minute of 

cycling was extremely fast in order to quickly silence the 

signal. There were instances of noncompliance in the younger 

participants and there was not a measure of distance, which 

would have allowed for an examination of the relationship 

between heart rate and amount of pedaling. 

To address the questions raised by this study, a 

systematic replication was conducted. An older age group, 

18- and 19-year-old public school students, was selected for 

participation. Study 2 included a measure of distance and a 

more intensive warm-up period consisting of treadmill 

walking. In addition, a positive reinforcement condition, 

contingent music, was contrasted with the negatively 

reinforcing avoidance of the alarm condition, pace training. 

These students were participating in an ongoing 

Health Fitness Demonstration Project. All lived at home 

and attended a public school class for students with moderate 

mental retardation in a multipurpose facility that also 

housed a sheltered workshop for older adults. Tested IQs 
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ranged from 37 to 58. 

Exercise sessions took place in a small room at the 

multipurpose facility, which contained an exercycle as was 

used during the first study, and an electronic treadmill. 

Heart rates were monitored and alarm signals were provided as 

in the previous study. 

For some participants music was played through stereo 

headphones by a portable cassette tape player. The 

headphones and a heart rate monitor were connected to the 

tape player through a device ,that consisted of a bridge 

rectifier, a transistor, and normally closed relay. If HRs 

fell below the lower limit, the alarm signal from the HR 

monitor, which was not audible to the participant, caused the 

relay to open and the music to be silenced. During exercise 

the tape played continuously but music played through the 

headphones only in the absence of the heart rate signals. 

Participants used a dial-type kitchen timer to control the 

duration of the bike portion of their workouts. 

The primary dependent measure was HR. These data 

were recorded from the digital readout on the HR monitor 

as during the first study. An electromagnetic odometer was 

used as a measure of distance, or amount of pedaling during 

the sessions. Distances were recorded at 1-min intervals 

across the exercise sessions. 

Exercise sessions were scheduled once each day, Monday 

through Friday. As a warm-up, each participant walked on a 



treadmill prior to riding the exercycle until his or her 

heart rate reached 130 bpm. A HR monitor was mounted on the 

treadmill with the upper limit set at 130 bpm and the lower 

limit set at zero. Participants walked on the treadmill at 

individually prescribed speeds until the distinctive upper 

limit alarm sounded. The goal was to provide 5 min of 

warm-up and treadmill speed was adjusted to accomplish this 

time period. 
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After completion of their exercise routines, all of the 

students were awarded a total of 10 points for participation, 

which were not made contingent on intensity or pace. Points 

were earned if the student walked on the treadmill until the 

alarm sounded and rode the exercycle the entire session. 

These points could be exchanged for items such as watches, 

bandanas, and fanny packs, or for activities such as going 

out to lunch, renting a video, or a trip to the beauty 

parlor. Points were recorded in the student's personal point 

book and in the observer's ledger. They were exchanged when 

a significant number was accumulated. 

The baseline conditions were the same as in Study 1 

with the exception of the treadmill warm-up. During the 

baseline the lower limit was set on zero so the participants 

received no feedback from the HR monitor. Prior to the daily 

exercise session the participants were told to walk on the 

treadmill until the alarm went off and to pedal the bike the 

whole time. No other instruction or feedback was given to 
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the participants during the exercise session. 

Under the pace training condition, unsupervised exercise 

sessions were similar to baseline except the lower limit was 

raised from zero to a level that equaled the average heart 

rate during the last five baseline sessions plus 5 bpm 

rounded up to the nearest 5 bpm. Prior to exercise the 

participants were given the same instructions as during 

baseline, and the observer continued to prompt the student to 

slow his or her pace when the upper limit alarm sounded and 

provided praise once during the session for participation. 

The observer provided no prompts or feedback with regard to 

the lower limit alarm. 

Under the contingent music condition, music was played 

through the participant's headphones when their HRs were 

within the conditioning range. The participants chose from 

three preferred commercially obtained tapes prior to each 

session. During the exercise session the audio cassette 

played continuously but could only be heard while HRs 

remained within the conditioning range. 

Participants 6 and 7 participated in follow-up sessions 

during which the lower limits of their HR monitors were set 

to zero as during baseline. Prior to entering this condition 

each participant received one training day, which occurred 

after the final session under the avoidance condition and 

prior to the first follow-up day. 

ABAB or changing criterion designs were used to 



determine the effects of treatment. The stability of 

baseline data was established by the session heart rate 

means. Three sessions with no more than three HR samples 

below the lower limit comprised the criterion for increasing 

the lower limit. These increases were in 5 bpm increments 

until a level of approximately 65 to 70% of the estimated 

maximal rate was obtained (130-140 bpm). 

For participant 6 the lower limit increased from 
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115 bpm to 135 bpm across the treatment phase. A 

deceleration in the rate of pedaling was observed during the 

follow-up. This was not the case for HR. A decrease in the 

level of HRs was observed between Session 26 and Session 27 

but an upward trend followed this session. This 

non-correspondence between HR and rate of pedaling was not 

evident under the baseline or pace training conditions during 

which close correspondence occurred between these two 

measures. 

The mean HRs for Participant 7 increased as the 

criterion was changed from 115 to 125 during sessions 17 and 

18, with a 120 lower limit, HRs increased. This participant 

also exhibited a non-correspondence between .HR and pedaling 

during follow-up. Although HRs remained high during 

follow-up relative to baseline, the rate of pedaling returned 

to baseline levels. 

Participant 8 exhibited a stable rate of pedaling 

during his first treatment condition. A change in both rate 



of pedaling and HR levels is evident from baseline to pace 

training. Although violations of the lower limit were few, 

this participant failed to regain the same rate for pedaling 

during the second pace training phase. 

Participants 9 and 10 were exposed to both the 
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avoidance and contingent music conditions. Participant 9 

failed to respond consistently to the lower limit alarms 

during pace training. He was then given the opportunity to 

listen to music by maintaining his HR above the 110 bpm lower 

limit. HRs were consistentl1~ above 110 bpm across the 

exercise sessions. Rate of pedaling data generally followed 

HRS. 

Participant 10 was the last participant enrolled in the 

study. He expressed a desire to exercise for music like 

Participant 9. Both HRs and rates of pedaling dropped to 

below baseline levels under the music contingency. His 

initial reaction to the avoidance condition was positive, but 

beginning with Session 20 his HRs became variable and 

violations of the 130 bpm lower limit were frequent. A 

general deceleration in the rate of pedaling is evident 

across all conditions. 

The exercise behavior of all participants was affected 

by the implementation of a treatment that consisted of 

audible feedback with regard to heart rate. The participants 

responded to the lower limit alarm with increased pace of 

exercise, which resulted in increases in HR. When given the 



time, place, and opportunity to exercise, these students 

performed relatively independently. The students controlled 

the duration and pace of their workouts on the exercycle and 

recorded their participation. The primary research question 

was whether these individuals would respond to signals from 

the HR monitors with appropriate levels of exertion. A 

majority of these participants did. 

The effects of fitness training were investigated 

further in 1994. Researchers Pornrnering, Brose, Randolph, 

Murray, Purdy, Cadamagnani, 2nd Foglesong (1994) studied the 

effects of a 10-week aerobic program on maximal oxygen 

consumption (V02 max), oxygen pulse (02 pulse), maximum 

ventilation (max vent), exercise stress test duration (max 

time), flexibility, weight and body composition (percentage 

body fat), percentage lean mass, and percentage body water. 

Participants were 14 community-based adults with MR. 

In order to meet requirements for the study participants had 

to be at least 18 years of age and have full function of all 

four limbs. Individuals were required to be free of any 

uncontrolled medical disease, and pass a complete screening 

history and physical examination, and be able to perform an 

exercise stress test. The participants were not enrolled in 

any other dietary or exercise program while in this study. 

Maximal oxygen consumption (V02 max) was determined 
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utilizing a mass-loaded friction cycle ergometer during an 

exercise stress test. The maximal rate of oxygen consumption 



was established when two of three criteria were reached: (a) 

leveling off of vo2 max with increasing exercise intensity, 

(b) respiratory exchange ratio of more than 1.0, and (c) 

attainment of age-predicted maximal heart rate. 

Standard open circuit spirometric techniques were used 

for collection of metabolic data. Expired air, which was 

channeled from a high velocity breathing valve, was analyzed 

to determine percentage 02 and CO2, respectively. The 

following measurements were recorded at 30 s intervals: (a) 

ventilation (1/min), (b) fraction of expired oxygen (FE2), 

(c) fraction of expired carbon dioxide (FECO2), (d) oxygen 

consumption (VO2) in 1/min and ml/kg, (e) carbon dioxide 

production (VCO), (f) respiratory exchange ratio (VCO2/VO2), 
2 

and (g) respiratory rate (breaths/minute). Blood pressures 

were measured every 2 min. 
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All participants were able to safely complete the stress 

test to voluntary termination. The exercise stress tests 

were given 1 week prior to and 1 week after the 10-week 

exercise period. 

Percentage body fat, percentage lean mass, and 

percentage body water or hydration were measured with a body 

composition analyzer,· which used bioelectric impedance. Body 

composition measurements were assessed by a single observer 1 

week before, midway, and after the end of the 10-week 

training period. Flexibility was measured using the sit and 



reach method. 

Based on the results of this study, a 10-week exercise 

program of four exercise sessions per week for approximately 

25 min per day was effective in enhancing cardiovascular 

fitness in non institutionalized adults with mental 

retardation. Researchers reported clinically significant 

increases in all the targeted indicators of cardiovascular 

fitness. 
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Participants demonstrated a significant increase in 

exercise test duration as a function of training. Heart rate 

responses as a result of training showed improvement at the 

beginning levels of work during the exercise test. Subjective 

observation during the study revealed that when music was 

played, participants displayed increased motivation, and less 

encouragement was needed to maintain proper exercise 

intensity. 

Based on the results, an aerobic exercise program using 

the bicycle ergometer and rowing machine can safely enhance 

cardiovascular fitness in community-based adults with mental 

retardation as measured by physiological means. Providing 

music during exercise sessions gave additional motivation and 

made the exercise program a socially enjoyable event. 

Motivation 

The influence of motivation during CVF activities was 

investigated by Deener and Horvat (1995). The purpose of 

this study was to determine the effects of social 
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reinforcement and social reinforcement combined with 

self-recording on walk/run distances completed by adolescents 

with moderate mental retardation. 

Participants were adolescents with IQs in the moderately 

mentally retarded range (32 to 61, M = 37.5) based on Georgia 

Department of Education standards. The students from two 

classes were divided into two groups by teachers at 

participating schools. Group A originally consisted of 1 

female and 5 males, with a mean age of 13.5 years. 

Participants in Group A received verbal/social 

reinforcement. Group B was comprised of 2 females and 5 

males with a mean age of 12.7 years. This group received 

praise and kept a self-record of their individual 

performances. 

All participants engaged in exercise sessions led by the 

investigator an average of 3 days per week for 6 weeks with 

48 hours between workouts. Participants completed a total of 

18 sessions which were conducted on the school's 200 m 

outdoor grass track. Each session consisted of 5 min of 

warm-up and stretching activities, a designated period of 

running/walking, and 5 min of cool down exercises. 

Laminated poster board charts with motivational stickers 

were used for recording distances and personal bests. 

Members of Group A were informed by the investigator when 

their personal bests were achieved. Personal bests for each 

group became achievement goals. 



During the activity the number of laps for each 

participant was recorded while verbal encouragement and 

praise were given to everyone on a similar ratio. 
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Immediately after the walk/run the participants in Group B 

recorded in their charts the number of laps completed. Group 

A participants did not witness the self recording. 

Two types of non-parametric rank order ANOVA's and 

visual inspection were used to analyze data. Data trends 

within and across baseline and treatment phases were 

determined by the percent change in each variable. An alpha 

level of .05 was selected as the level of significance for 

all analyses. 

Based on the data analysis, Group A improved 

significantly from the pretest to posttest; Group B also 

improved significantly. Repeated measures over the four 

phases of the program indicated that the baseline level 

differences between the two groups were not significant, 

while significant differences were apparent in treatment 

phase III. Using mean baseline scores as a reference, Group 

A increased their number of laps completed by 21%, 36%, and 

57% during implementation phases I, II, and III. For Group B 

participants these increases were effective in motivating 

participants to walk/run greater distances. In this 

investigation by Deener and Horvat (1995), praise 

(verbal/social reinforcement), as well as, praise with 

self-recording was successful in increasing walk/run duration 
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as well as distance completed. 

A year later, a study was conducted to examine the 

relationship between perceived motivational climate and 

intrinsic motivation and self-efficacy. Participants were 

students (N = 285) enrolled in 17 beginning tennis classes at 

a large Midwestern university (Kavussanu & Roberts, 1996). 

The sample comprised 147 males and 119 females. 

Students completed a battery of questionnaires given by 

one investigator at the end of a class session during the 

last week of instruction. Questionnaires assessed perceived 

motivational climate, goal orientation, intrinsic motivation, 

self efficacy, and perceived ability. 

A one-way MANOVA was conducted to test gender 

differences in perceptions of motivational climate, goal 

orientations, dimensions of intrinsic motivation, 

self-efficacy, and perceived ability. A significant 

multivariate main effect emerged. Subsequent univariate 

analysis indicated that males reported higher perceptions of 

a performance climate, higher ego, lower task orientation, 

higher self-efficacy, and higher perceived ability than 

females. Females tried harder, but perceived themselves as 

less competent in the activity than males. Based on the 

results of a discriminant analysis, perceived ability 

contributed the most to this multivatiate effect, followed by 

ego orientation, self-efficacy and perceived competence. 



Music as a Motivator 

Several studies were conducted to determine the 

influence of music as a motivator. Montgomery (1996) 

examined the effect of tempo and musical preference in 
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the elementary years. Questions were posed to determine at 

what grade level tempo might begin to play a significant role 

in preference decisions. 

Participants were kindergarten to Grade 8 students from 

four elementary schools whose combined population represented 

a normal distribution of socioeconomic status. Students were 

almost evenly divided by gender at each grade level, with a 

range of 100 to 116 for each grade. 

Orchestral music from early Romantic opera was selected 

for use in the study. Selections were from operas of five 

composers: Berlioz, Wagner, Verdi, and Weber. Every effort 

was made to control the variable of familiarity. 

In order to assess children's preferences for music on 

differing tempos, five examples with slow tempo, five 

examples with moderate tempos, and five examples with fast 

tempos were selected. A testing instrument was developed to 

be used by the children as a written response form while 

listening to the tape. The form consisted of a three-choice 

pictograph (e.g.,happy., neutral, and sad faces) with word 

cues ranging from like to dislike. 

Children in grades 2 to 8 were tested in groups of 15 to 

20 participants, children in Grades 1 and 2 were tested in 



groups of 10 to 15, and kindergarten children were tested in 

groups of 3 to 5. Participants heard the music twice 

(test-retest) about 2 weeks apart and filled out separate 

forms during each session. 
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Data were analyzed by the Spearman rank correlation, and 

the Freidman analysis of variance. Participants at every 

grade level gave higher mean preference ratings to the 

musical examples with faster tempos. It was also indicated 

that the children in the lower grades gave higher ratings for 

the early Romantic orchestral style of music than did 

children in the upper grades. The relationship between tempo 

and listener age in this study was significant at every grade 

level except kindergarten, Grade 1, and Grade 2. These 

suggested that tempo begins to play a more important role in 

preference decisions for elementary school children beginning 

in Grades 2 to 3. 

In 1996, O'Brien conducted a study to determine the 

influence of musical tempo on the performance of adolescents 

with moderate MR during performance of a 1.0 mile (1.6 km) 

walk/jog. Participants in the study were 6 adolescents aged 

16 to 17 (N = 4 males and 2 females) with moderate MR (IQ 

score between 26 and 55) on the WISC-R (Wechsler, 1991). 

Prior to the baseline phase of the study, participants 

and their parents completed a music survey and were 

interviewed by the investigator in order to determine the 

individuals music preference. A music preference tester was 
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then utilized to narrow the selection down to the top 4 music 

selections in both the fast tempo and regular tempo 

categories. These selections were considered to be all the 

participants' personal preferred music. 

A randomized multiple treatment design (Barlow & Hersen, 

1984) was utilized in the investigation. This design 

requires repeated measurement of the dependent variable 

(i.e., the amount of time it takes each participant to 

walk/jog 1.0 mile (1.6 km) under alternating independent 

variables (no music, regular tempo music, and fast tempo 

music). The three conditions consisted of six trials in 

which each participant randomly received either the control 

treatment (no music), the first treatment (regular tempo 

music), or the second treatment (fast tempo music), during 

the performance of a 1.0 mile (1.6 km) walk/jog. During the 

performance of the baseline and treatment periods the time to 

complete each of the 18 laps was recorded to the nearest 

second. A 12-week period was allocated for the data 

collection. Data from the study were analyzed through visual 

inspection and through Friedman's two-way analysis of 

variance for ranked data. The hypothesis was examined at the 

.05 level of significance. Based on visual inspection of 

data there were individual differences among the 

participants, although all improved when comparing the 

baseline phase and the fast tempo treatment. 
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Friedman's analysis of variance for ranked data revealed 

that the fast tempo treatment significantly improved the 

total time necessary to walk/jog 1.0 mile (1.6 km). All 

other comparisons were determined not to be statistically 

significant. 

Summary 

Three areas of research were examined in order to 

support the purpose of this investigation: cardiovascular 

fitness of individuals with mental retardation, motivation of 

persons with mental retardation during a CVF activity, and 

the influence of musical tempo on the performance of a 

walk/jog. Researchers have repeatedly demonstrated that 

persons with mental retardation exhibit significantly lower 

levels of CVF than their nonretarded peers; however, this 

population can make significant gains when provided an 

appropriate exercise regimen. Special attention must be 

given to the motivational aspects of performance of persons 

with mental retardation. Often, a lack of motivation can 

contribute to the poor performance and sedentary lifestyles 

of persons with mental retardation. 

Based on the results of numerous studies, researchers 

have suggested that using music as a motivator with 

individuals with mental retardation improved overall exercise 

behavior and cardiovascular performance. The use of varying 

musical tempo can influence the exercise performance of these 

participants. The purpose of this investigation was to 



determine the influence of fast tempo music on the 

performance of female adolescents (N = 5) with moderate 

mental retardation during a 1.0 mile (1.6 km) walk/jog 

(FITNESSGRAM, 1992). The research question is whether or not 

there is a difference between the four treatment conditions: 

(a) no music, (b) music during the first .5-mile (.8 km) of 

the walk/jog, (c) music during the last .5-mile (.8 km) of 

the walk/jog, or (d) music throughout the entire 1.0 mile 

(1.6 km) walk/jog. The dependent variable was the amount of 

time it took to walk/jog 1.0 mile (1.6 km). 
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CHAPTER III 

METHOD 

The purpose of this study was to determine the influence 

of fast tempo music on the performance of female adolescents 

(N = 6) with moderate mental retardation during a 1.0 mile 

(1.6 km) walk/jog under four treatment conditions: (a) no 

music, (b) music during the first .5-rnile (.8 km) of the 

walk/jog, (c) music during the last .5-rnile (.8 km) of the 

walk/jog, or (d) music throughout the 1.0 mile (1.6 km) 

walk/jog. The dependent variable was the amount of time it 

took to walk/jog 1.0 mile (1.6 km). Information regarding 

the methodological procedures used in the study are listed 

under the following headings within this chapter: (a) 

Preliminary Procedures, (b) Participants, (c) Instruments, 

(d) Procedures, and (e) Design and Analysis. 

Preliminary Procedures 

Prior to the development of specific procedures for this 

study, a review of the literature was conducted on the 

following: (a) Mental Retardation and Cardiovascular 

Fitness, (b) Motivation, and (c) Music as a Motivator. A 

careful examination of the literature indicated that the 

proposed study did not duplicate known research. 

After approval by the thesis committee, an outline 

was filed in the form of a prospectus at the Graduate 

School at Texas Woman's University. The Human Subjects 
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review committee of Texas Woman's University approved the 

proposal (Appendix A) and procedures to be followed in the 

investigation (Appendix B). 

Participants 
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Participants were 5 adolescents (females ages 16 to 19 

yrs) with moderate mental retardation (IQ between 30 and 55), 

who showed no extreme emotional and/or defiant behavior 

during the participant's special education/adapted physical 

education classes from L.G. Pinkston High School in the 

Dallas Public Schools, Dallas, TX. Permission to conduct 

this research was obtained from the administration of Dallas 

Public Schools before the parents or guardians were contacted 

and before data was collected for the study (Appendix C). 

The study was thoroughly explained to the parents and 

participants, and was presented in written form. After all 

questions and concerns were addressed, both parents and 

participants were asked to sign a consent form in order to 

indicate their willingness to participate in the study 

(Appendix D). School health records were screened in order 

to determine the presence of any medical conditions which 

would preclude participation in this study. A health survey 

completed by parents or guardians (Appendix E) was also 

required before the participants could be involved in the 

study. 

Instruments 

Instruments used in this study are presented under the 



following headings: (a) FITNESSGRAM 1.0 (1.6 km) Walk/Run 

Test, (b) Target Heart-Rate Equation, (c) Three-choice 

pictograph written response form, (d) CIC Heart Speedometer, 

and (e) Audio Walkman with Fannypack. 

FITNESSGRAM 1.0 Mile Walk/Run Test 

The goals of The FITNESSGRAM (1992) are to promote 

enjoyable regular physical activity and to provide a 

comprehensive physical fitness assessment program for 

children and youths. The FITNESSGRAM goals are to develop 

affective, cognitive, and behavioral components related to 

participation in regular physical activity in all children 

and youth, regardless of gender, age, disability, or any 

other factor (FITNESSGRAM, 1992). 

The objective of the FITNESSGRAM 1.0 Mile Walk/Run 
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Test (1992) is to walk or run a 1.0 mile distance as fast as 

possible. If the participant is unable to run the total 

distance, walking is permitted. The object of the test is to 

simply complete the 1.0 mile distance at a comfortable pace. 

The developers of The FITNESSGRAM (1992) recommended the 1.0 

mile test because this distance can determine aerobic 

capacity. Aerobic capacity relative to body weight is 

considered to be the best indicator of a person's overall 

cardiovascular fitness (FITNESSGRAM, 1992). The FITNESSGRAM 

rationale for the 1.0 mile walk/run is that acceptable levels 

of aerobic capacity are associated with reduced risk of 

health problems (Blair, Clark, Cureton & Powell, 1989; Blair, 



Kohl, Gordon, & Paffenbarger, 1992). 

Target Heart-Rate Equation 
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Predicted Target Heart Rate (THR) and exercise intensity 

levels were determined for each participant from predicted 

maximum heart rate and resting heart rate. The THR 

prediction equation takes the percent of the difference 

between maximal and resting heart rates. The maximal heart 

rate is obtained by subtracting the person's age from 220 

(Coast, Crouse, & Jessup, 1995). American College of Sports 

Medicine (ACSM, 1995) has called this the heart rate range. 

It has been determined that 60 to 80% of the heart rate range 

corresponds to approximately 60 to 80% of the participant's 

functional capacity (ACSM, 1995). Rimmer (1994) suggested 

that it is necessary to lower the training intensity level to 

40 to 60% of the THR range for individuals with disabilities. 

During evaluations of cardiovascular fitness, 

individuals with mental retardation demonstrated maximal 

heart rates that were significantly lower (i.e., 10 to 35 

bpm) than age-predicted maximal heart rates (Fernhall & 

Tymeson, 1987; Fernhall et al.,1989, 1990; Pitetti & Tan, 

1990, 1991). With this in consideration, validated field 

tests that extrapolate sub maximal heart rates to estimate 

maximal heart rates using formulas developed for general 

populations may overestimate the fitness levels of persons 

with mental retardation (Pitetti, Rimmer, & Fernhall, 1993). 



Three-Choice Pictograph Written Response Form 

A testing instrument was utilized to insure that the 

participants enjoyed the music selected by the investigator. 

This instrument was a written response form used by the 

participants while listening to the four selections on the 

tape. Song titles are listed in Appendix L. The form 

51 

(Appendix G) made use of a three-choice pictograph mode 

(e.g., happy, neutral, and sad faces) similar to that used by 

Montgomery (1996). 

CIC Heart Speedometer 

Participants wore CIC Heart Speedometer (Model 8719) 

heart rate monitors during performance of baseline and the 

treatment period of the investigation. The heart rate 

monitor consisted of an ear clip and electrodes attached to a 

display receiver-microcomputer by a small wire. The heart 

rate monitor displays heart rate every 5 s during the 

duration of the testing period. This display 

receiver-microcomputer was attached to the fanny pack worn by 

the participants during the duration of the testing period. 

Heart rate was monitored before warm-up, at the 

start of exercise, and during the entire 1.0 (1.6 km) 

walk/jog. The heart rate of each was monitored to ensure the 

safety of the participant, and that the individual was 

performing at the appropriate exercise intensity. The mean 

variability of the ear-lobe heart rate monitor in comparison 

with an ECG was reported at 5. 75 (min. -i) when 



measuring heart rate in bpm with treadmill exercise 

(MacFarlane, Fogarty, & Hopkins, 1989). 

Walkman with fannypack 

The DIGITECH Audio Walkman (Model ATC-929) was used to 

provide music to the participants. The DIGITECH Audio 

Walkman was placed inside a fannypack and secured around the 

participant's waist. 

Procedures 
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Procedures used in this investigation closely followed 

the procedures used by O'Brien (1996). These procedures were 

divided into three phases. Music selections used in Phase I 

were determined to be fast tempo and were considered to be 

the group's preferred music in the O'Brien study. In that 

study a metronome was used to determine the regular tempo 

equivalent based on walking pace. From the determined 

regular tempo, fast tempo was determined by taking one and a 

half of the regular tempo equivalent. 

In Phase I of this study, a testing instrument was 

utilized to insure that the participants enjoyed the music 

(O'Brien 1996) selected by the investigator. This 

instrument was a written response form used by the 

participants while listening to the three selections on the 

tape. The form made use of a three-choice pictograph mode 

(e.g., happy, neutral, and sad faces) similar to that used in 

1996 by Montgomery (Appendix G). Participants listened to 

each selection for 30 s during three trials. Participants 



were asked to mark an "X" on the face that corresponds with 

their like or dislike for the selection. Criterion for 

exclusion of a musical selection was the choice of three sad 

faces for that selection by any of the participants. 

53 

The purpose of Phase II was data collection and involved 

conducting a baseline assessment and the treatment period for 

each of the participants. Before data collection could 

begin, each participant was required to meet specific testing 

criteria in order to participate in the investigation. A 

training period was conducted to determine if the 

participants could meet the testing criteria. These criteria 

included: (a) the participants were required to independently 

walk/jog the entire 1.0 mile (1.6 km) without verbal and/or 

physical assistance, (b) the participants were required to 

wear the CIC Heart Speedometer heart rate monitor with ear 

clip during the entire 1.0 mile (1.6 km) walk/jog, and (c) 

the participants were required to wear the audio Walkman with 

headphones and fannypack during the entire 1.0 mile (1.6 km). 

In order to control error, three baseline assessments 

were conducted on each participant. Assessments were 

conducted in the gymnasium at L.G. Pinkston High School and 

at Thurgood Marshall Recreation Center. Each participant was 

required to wear the CIC Heart Speedometer and the audio 

Walkman with fanny pack during each trial. During the 

baseline assessment, each participant was instructed to do 

her best to walk/jog the 1.0 mile (1.6 km) as fast as 



possible. The baseline assessment was stopped when each 

participant had completed 1.0 mile (1.6 km) or at the end of 

40 min, whichever occurred first. 

After baseline assessments were completed, each 

participant began the 1.0 mile (1.6 km) walk/jog treatment 

phase according to a randomly selected schedule. All 

participants wore the audio Walkman and fannypack for each 

treatment, even if the treatment did not require music. 
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During baseline and the treatment periods of the 

investigation, the participant was required to wear a Heart 

Speedometer heart rate monitor. After baseline assessment, 

lower and upper limits of the THR range were determined. The 

investigator selected THR ranges (i.e., 40 to 60% or 60 to 

80%) based on the participant's baseline exercise behavior. 

The limits determined by the investigator were set for the 

treatment period. 

The heart rate of the participant was recorded before 

warm-up, at the start of exercise, and during all 18 laps of 

the 1.0 mile (1.6 km) walk/jog. When the participant came to 

the check point of each lap, the investigator would look at 

the HR monitor display and record the heart rate without 

stopping the progress of the individual. This was done to 

ensure the individual was performing at the appropriate 

exercise intensity. 

During the performance of the baseline and treatment 

periods, the time to complete each of the 18 laps was 



recorded to the nearest second. A 16-week period was 

allocated to collect data for the treatment period. 

Participants' performance data for each of the four 

treatments were obtained 6 times in random order. 
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In Phase III the investigator conducted an assessment to 

determine generalization and maintenance of exercise 

performance. The examiner first conducted an assessment to 

see if performance was generalized from the school setting to 

the natural environment or from the natural environment to 

the school setting. The participants walked/jogged 1.0 mile 

(1.6 km) for two trials of the baseline treatment in a 

community recreation center gymnasium or in the high school 

gymnasium, depending on where the baseline and treatment 

phases were conducted (L.G.Pinkston or Thurgood Marshall). 

Data were taken on the time the participant took to complete 

each lap, as well as the time needed to complete the entire 

1.0 mile (1.6 km) walk/jog. Heart rate was also recorded 

during warm-up, at start of exercise, and during the 1.0 mile 

(1.6 km) walk/jog. 

Two weeks after the generalization assessment, the 

examiner tested to determine whether the exercise performance 

had been maintained. The participants walked/jogged 1.0 

mile (1.6 km) for two trials of the baseline treatment at 

L.G. Pinkston gymnasium or Thurgood Marshall Recreation 

Center where the initial investigation was conducted. Data 

were taken on heart rate, and the time to complete each lap, 



as well time to complete the entire 1.0 mile (1.6 km) 

walk/jog. 

Design and Analysis 

A randomized multiple treatment design was used in this 

investigation (Barlow & Hersen, 1984). This type of design 

requires repeated measurement of the dependent variable 

(i.e., the amount of time it takes each participant to 

walk/jog 1.0 mile (1.6 km) under alternating independent 

variables [no music, music during the first .5-mile (.8 km), 

music during the last .5-mile (.8 km), and music throughout 

the entire 1.0 mile (1.6 krn)j. The baseline phase consisted 

of 3 trials prior to the treatment conditions. The four 

treatment conditions consisted of 6 trials, in which each 

participant randomly received either the control treatment, 

the first treatment, the second treatment, or the third 

treatment, during the performance of the 1.0 mile (1.6 km) 

walk/jog. The data from this study were analyzed through 

visual inspection to determine if there were any significant 

differences among the four different treatments. 
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CHAPTER IV 

PRESENTATION OF FINDINGS 

The purpose of this investigation was to determine the 

influence of fast tempo music on the performance of female 

adolescents (N = 5) with moderate mental retardation during a 

1.0 mile (1.6 km) walk/jog. The baseline phase consisted of 

3 trials prior to the treatment conditions. The four 

treatment conditions consisted of 6 trials, in which each 

participant randomly received either the control treatment, 

the first treatment, the second treatment, or the third 

treatment, during the performance of the 1.0 mile (1.6 km) 

walk/jog. 

Next, the investigator conducted an assessment to 

determine generalization and maintenance of exercise 

performance. The examiner first conducted an assessment to 

see if performance was generalized from the school setting to 

the natural environment or from the natural environment to 

the school setting. The participants walked/jogged 1.0 mile 

(1.6 km) for two trials of the baseline treatment in a 

community recreation center gymnasium or in the high school 

gymnasium, depending upon where the baseline and treatment 

phases were conducted (L.G.Pinkston or Thurgood Marshall). 

Data were taken on the time the participant took to complete 

each lap, as well as the time needed to complete the entire 

1.0 mile (1.6 km) walk/jog. 
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The time per lap (min ands) and total amount of time it 

took the individuals to walk the 1.0 mile (1.6 km) in the 

gymnasium (18 laps) was recorded. The findings of this 

investigation are presented in this chapter under the 

following headings: (a) Descriptive and Performance 

Information by each Participant (b) Information About Group 

Performance, and (c) Summary. 

Descriptive and Performance Information by 

each Participant 

Participant 1 

Background information. This participant was a 

19-year-old female diagnosed with moderate mental retardation 

(IQ= 40) based on results obtained from the Wechsler 

Intelligence Scale for Children-Third Edition [WISC-III] 

(Wechsler, 1991). She was not taking any medication during 

this investigation and could ambulate independently. 

The performances of this participant during the four 

treatments (no music, music during the first .5-mile 

(.8 km) walk/jog, music during the last .5-mile (.8 km) 

walk/jog), or music throughout the 1.0 mile (1.6 km) 

walk/jog), are summarized pictorially in Figure 1. 

Performance During Baseline. During the baseline 

period, Participant 1 walked/jogged 1.0 mile (1.6 km) on 

three separate trials-while exercising without music. 

On trial 1, the total time necessary to walk/jog 1.0 mile 

(1.6 km) was 982 s; for trial 2, the total time necessary to 
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walk/jog 1.0 mile (1.6 km) was 1019 s. On trial 3 the total 

time necessary to walk/jog 1.0 mile (1.6 km) was 16 min 44 s. 

The average baseline time was 1002 s. Total time per trial, 

as well as time per lap, are presented in Appendix I. 

Performance During No Music Treatment. During the no 

music treatment, Participant 1 walked/jogged 1.0 mile (1.6 

km) on six separate trials while exercising without music. 

The total time necessary for Participant 1 to walk/jog 1.0 

mile (1.6 km) ranged from a low 787 s to a high of 1170 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the no music treatment was 1058 s. Total time per 

trial as well as time per lap are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Music During the First .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

first .5-mile (.8 km) treatment, Participant 1 walked/jogged 

1.0 mile (1.6 km) on six separate trials;. Fast tempo music 

played only during the first .5-mile (.8 km) of exercise. 

The total time necessary for Participant 1 to walk/jog 1.0 

mile (1.6 km) ranged from a low 816 s to a high of 1053 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the first .5-mile (.8 km) 

treatment was 1005 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 
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Performance During Music During the Second .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

second .5-mile (.8 km) treatment, Participant 1 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the second .5-mile of exercise. The total 

time necessary for Participant 1 to walk/jog 1.0 mile 

(1.6 km) ranged from a low 876 s to a high of 1068 s. The 

average total time necessary to walk/jog 1.0 mile (1.6 km) 

under the music during the second .5-mile (.8 km) treatment 

was 930 s. Total time per trial, as well as time per lap, 

are provided in Appendix J. Average times in total seconds 

are also provided in Appendix K. 

Performance During Music Throughout the 1.0 mile 

(1.6 km) Walk/Jog Treatment. During the music throughout the 

1.0 mile (1.6 km) treatment, Participant 1 walked/jogged 1.0 

mile (1.6 km) on six separate trials. Fast tempo music 

played continuously during exercise. The total time 

necessary for Participant 1 to walk/jog 1.0 mile (1.6 km) 

ranged from a low 811 s to a high of 1058 s. The average 

total time necessary to walk/jog 1.0 mile (1.6 km) under the 

music throughout treatment was 906 s. Total time per trial, 

as well as time per lap, are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Generalization. During the 

generalization period, Participant 1 walked/jogged 1.0 mile 
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(1.6 km) for two trials. On trial 1, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 988 s; for trial 

2, the total time necessary to walk/jog 1.0 mile (1.6 km) was 

1160 s. The average total time necessary to walk/jog 1.0 

mile (1.6 km) was 1095 s. 

Performance During Maintenance. During the maintenance 

period, Participant 1 walked/jogged 1.0 mile (1.6 km) for two 

trials. On trial 1, the total time necessary to walk/jog 1.0 

mile (1.6 km) was 936 s; for trial 2, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 961 s. The 

average total time necessary to complete 1.0 mile (1.6 km) 

was 969 s. 

Participant 2 

Background information. This participant was a 

17-year-old female diagnosed with moderate mental retardation 

(IQ= 38) based on results obtained from the WISC-III. She 

was not taking any medication during this investigation and 

could ambulate independently. 

The performances of this participant during the four 

treatments (no music, music during the first .5-mile (.8 km) 

walk/jog, music during the last .5-mile (.8 km) walk/jog), or 

music throughout the 1.0 mile (1.6 km) walk/jog), are 

summarized pictorially in Figure 2. 

Performance During Baseline. During the baseline 

period, Participant 2 walked/jogged 1.0 mile (1.6 km) on 

three separate trials while exercising without music. 
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On trial 1, the total time necessary to walk/jog 1.0 mile 

(1.6 km) was 1142 s; for trial 2, the total time necessary to 

walk/jog 1.0 mile (1.6 km) was 1139 s. On trial 3 the total 

time necessary to walk/jog 1.0 mile (1.6 km) was 1105 s. The 

average baseline time was 1142 s. Total time per trial, as 

well as time per lap, are provided in Appendix I. 

Performance During No Music Treatment. During the no 

music treatment, Participant 2 walked/jogged 1.0 mile (1.6 

km) on six separate trials while exercising without music. 

The total time necessary for Participant 2 to walk/jog 1.0 

mile (1.6 km) ranged from a low 931 s to a high of 1158 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the no music treatment was 1087 s. Total time per 

trial as well as time per lap are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Music During the First .5-mile 

{.8 km) Walk/Jog Treatment. During the music during the 

first .5-mile (.8 km) treatment, Participant 2 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the first .5-mile (.8 km) of exercise. 

The total time necessary for Participant 2 to walk/jog 1.0 

mile (1.6 km) ranged from a low 918 s to a high of 1106 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the first .5-mile (.8 km) 

treatment was 1033 s. Total time per trial, as well as time 
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per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music During the Second .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

second .5-mile (.8 km) treatment, Participant 2 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the second .5-mile (.8 km) of exercise. 

The total time necessary for Participant 2 to walk/jog 1.0 

mile (1.6 km) ranged from a low 866 s to a high of 1221 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during t~e second .5-mile (.8 km) 

treatment was 1091 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music Throughout the 1.0 mile 

(1.6 km) Walk/Jog Treatment. During the music throughout the 

1.0 mile (1.6 km) treatment, Participant 2 walked/jogged 1.0 

mile (1.6 km) on six separate trials. Fast tempo music 

played continuously during exercise. The total time 

necessary for Participant 2 to walk/jog 1.0 mile (1.6 km) 

ranged from a low 966 s to a high of 1166 s. The average 

total time necessary to walk/jog 1.0 mile (1.6 km) under the 

music throughout treatment was 1083 s. Total time per trial, 

as well as time per lap, are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 



Performance During Generalization. During the 

generalization period, Participant 2 walked/jogged 1.0 
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mile (1.6 km) for two trials. On trial 1, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 865 s; for trial 

2, the total time necessary to walk/jog 1.0 mile (1.6 km) was 

1093 s. The average total time necessary to walk/jog 1.0 

mile (1.6 km) was 979 s. 

Performance During Maintenance. During the maintenance 

period, Participant 2 walked/jogged 1.0 mile (1.6 km) for two 

trials. On trial 1, the total time necessary to walk/jog 1.0 

mile (1.6 km) was 1201 s; for trial 2, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 1039 s. The 

average total time necessary to complete 1.0 mile (1.6 km) 

was 1083 s. 

Participant 3 

Background information. This participant was a 

19-year-old female diagnosed with moderate mental retardation 

(IQ= 42) based on the results obtained from the WISC-III 

(Wechsler, 1991). She was not taking any medication during 

this investigation and could ambulate independently. 

The performances of this participant during the four 

treatments (no music, music during the first .5-mile (.8 km) 

walk/jog, music during the last .5-mile (.8 km) walk/jog, or 

music throughout the 1.0 mile (1.6 km) walk/jog) are 

summarized pictorially in Figure 3. 

Performance During Baseline. During the baseline 
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period, Participant 3 walked/jogged 1.0 mile (1.6 km) on 

three separate trials while exercising without music. On 

trial 1, the total time necessary to walk/jog 1.0 mile (1.6 

km) was 1058 s; for trial 2, the total time necessary to 

walk/jog 1.0 mile (1.6 km) was 1019 s. On trial 3 the total 

time necessary to walk/jog 1.0 mile (1.6 km) was 1089 s. The 

average baseline time was 17 min 35 s. Total time per trial, 

as well as time per lap, are presented in Appendix J. 

Average times in total minutes and seconds are also 

presented in Appendix K. 

Performance During No Music Treatment. During the no 

music treatment, Participant 3 walked/jogged 1.0 mile (1.6 

km) on six separate trials while exercising without music. 

The total time necessary for Participant 3 to walk/jog 1.0 

mile (1.6 km) ranged from a low 921 s to a high of 1063 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the no music treatment was 990 s. Total time per 

trial as well as time per lap are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Music During the First .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

first .5-mile (.8 km) treatment, Participant 3 walked/jogged 

1.0 mile (1.6 km) on -six separate trials. Fast tempo music 

played only during the first .5-mile (.8 km) of exercise. 

The total time necessary for Participant 3 to walk/jog 1.0 
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mile (1.6 km) ranged from a low 905 s to a high of 1070 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the first .5-mile (.8 km) 

treatment was 996 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music During the Second .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

second .5-mile (.8 km) treatment, Participant 3 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo 

music played only during the second .5-mile (.8 km) of 

exercise. The total time necessary for Participant 3 to 

walk/jog 1.0 mile (1.6 km) ranged from a low 861 s to a 

high of 1083 s. The average total time necessary to walk/jog 

1.0 mile (1.6 km) under the music during the second .5-mile 

(.8 km) treatment was 985 s. Total time per trial, as well 

as time per lap, are presented in Appendix J. Average times 

in total seconds are also presented in Appendix K. 

Performance During Music Throughout the 1.0 mile 

(1.6 km) Walk/Jog Treatment. During the music throughout the 

1.0 mile (1.6 km) treatment, Participant 3 walked/jogged 1.0 

mile (1.6 km) on six separate trials. Fast tempo music 

played continuously during exercise. The total time 

necessary for Participant 3 to walk/jog 1.0 mile (1.6 km) 

ranged from a low 873 s to a high of 17 min 30 s. The 

average total time necessary to walk/jog 1.0 mile (1.6 km) 



under the music throughout treatment was 966 s. Total 

time per trial, as well as time per lap, are presented in 

Appendix J. Average times in total seconds are also 

presented in Appendix K. 

Performance During Generalization. During the 

generalization period, Participant 3 walked/jogged 1.0 mile 
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(1.6 km) for two trials. On trial 1, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 991 s; for trial 

2, the total time necessary to walk/jog 1.0 mile (1.6 km) was 

920 s. The average total time necessary to walk/jog 1.0 mile 

(1.6 km) was 956 s. 

Performance During Maintenance. During the maintenance 

period, Participant 3 walked/jogged 1.0 mile (1.6 km) for two 

trials. On trial 1, the total time necessary to walk/jog 1.0 

mile (1.6 km) was 870 s; for trial 2, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 976 s. The 

average total time necessary to complete 1.0 mile (1.6 km) 

was 923 s. 

Participant 4 

Background information. This participant was a 

17-year-old female diagnosed with moderate mental retardation 

(IQ= 48) based on results obtained from the WISC-III 

(Wechsler, 1991). She was not taking any medication during 

this investigation and could ambulate independently. 

The performances of this participant during the four 

treatments (no music, music during the first .5-mile (.8 km) 
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walk/jog, music during the last .5-mile (.8 km) walk/jog, or 

music throughout the 1.0 mile (1.6 km) walk/jog) are 

summarized pictorially in Figure 4. 

Performance During Baseline. During the baseline 

period, Participant 4 walked/jogged 1.0 mile (1.6 km) on 

three separate trials while exercising without music. On 

trial 1, the total time necessary to walk/jog 1.0 mile (1.6 

km) was 1207 s; for trial 2, the total time necessary to 

walk/jog 1.0 mile (1.6 km) was 1108 s. On trial 3 the total 

time necessary to walk/jog 1.0 mile (1.6 km) was 1133 s. The 

average baseline time was 1176 s. Total time per trial, as 

well as time per lap, are presented in Appendix I. 

Performance During No Music Treatment. During the no 

music treatment, Participant 4 walked/jogged 1.0 mile (1.6 

km) on six separate trials while exercising without music. 

The total time necessary for Participant 4 to walk/jog 1.0 

mile (1.6 km) ranged from a low 863 s to a high of 1215 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the no music treatment was 1057 s. Total time per 

trial as well as time per lap are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Music During the First .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

first .5 mile (.8 km) treatment, Participant 4 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 
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played only during the first .5-mile (.8 km) of exercise. The 

total time necessary for Participant 4 to walk/jog 1.0 mile 

(1.6 km) ranged from a low 920 s to a high of 1175 s. The 

average total time necessary to walk/jog 1.0 mile (1.6 km) 

under the music during the first .5-mile (.8 km) treatment 

was 1024 s. Total time per trial, as well as time per lap, 

are presented in Appendix J. Average times in 

total seconds are also presented in Appendix K. 

Performance During Music During the Second .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

second .5-mile (.8 km) treatment, Participant 4 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the second .5-mile (.8 km) of exercise. 

The total time necessary for Participant 4 to walk/jog 1.0 

mile (1.6 km) ranged from a low 870 s to a high of 1165 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the second .5-mile (.8 km) 

treatment was 1089 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music Throughout the 1.0 mile 

(1.6 km) Walk/Jog Treatment. During the music throughout the 

1.0 mile (1.6 km) treatment, Participant 4 walked/jogged 1.0 

mile (1.6 km) on six separate trials. Fast tempo music 

played continuously during exercise. The total time 

necessary for Participant 4 to walk/jog 1.0 mile (1.6 km) 
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ranged from a low 840 s to a high of 1158 s. The average 

total time necessary to walk/jog 1.0 mile (1.6 km) under the 

music throughout treatment was 17 min 58 s. Total time per 

trial, as well as time per lap, are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Generalization. During the 

generalization period, Participant 4 walked/jogged 1.0 mile 

(1.6 km) for two trials. On trial 1, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 910 s; for trial 

2, the total time necessary to walk/jog 1.0 mile (1.6 km) was 

1051 s. The average total time necessary to walk/jog 1.0 

mile (1.6 km) was 1054 s. 

Performance During Maintenance. During the maintenance 

period, Participant 4 walked/jogged 1.0 mile (1.6 km) for two 

trials. On trial 1, the total time necessary to walk/jog 1.0 

mile (1.6 km) was 583 s; for trial 2, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 1046 s. The 

average total time necessary to complete 1.0 mile (1.6 km) 

was 1053 s. 

Participant 5 

Background information. This participant was a 

17-year-old female diagnosed with moderate mental retardation 

(IQ= 41) based on the results obtained from the WISC-III 

(Wechsler, 1991). She was not taking any medication during 

this investigation and could ambulate independently. 
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The performances of this participant during the four 

treatments (no music, music during the first .5-mile (.8 km) 

walk/jog, music during the last .5-mile (.8 km) walk/jog, 

or music throughout the 1.0 mile (1.6 km) walk/jog) are 

summarized pictorially in Figure 5. 

Performance During Baseline. During the baseline 

period, Participant 5 walked/jogged 1.0 mile (1.6 km) on 

three separate trials while exercising without music. On 

trial 1, the total time necessary to walk/jog 1.0 mile (1.6 

km) was 893 s; for trial 2, the total time necessary to 

walk/jog 1.0 mile (1.6 km) was 964 s. On trial 3 the total 

time necessary to walk/jog 1.0 mile (1.6 km) was 975 s. The 

average baseline time was 957 s. Total time per trial, as 

well as time per lap, are presented in Appendix I. 

Performance During No Music Treatment. During the no 

music treatment, Participant 5 walked/jogged 1.0 mile (1.6 

km) on six separate occasions while exercising without music. 

The total time necessary for Participant 5 to walk/jog 1.0 

mile (1.6 km) ranged from a low 958 s to a high of 1031 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the no music treatment was 980 s. Total time per 

trial as well as time per lap are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Music During the First .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 
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first .5-mile (.8 km) treatment, Participant 5 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the first .5-mile (.8 km) of exercise. 

The total time necessary for Participant 5 to walk/jog 1.0 

mile (1.6 km) ranged from a low 848 s to a high of 988 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the first .5-mile (.8 km) 

treatment was 905 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music During the Second .5-mile 

(.8 km) Walk/Jog Treatment. During the music during the 

second .5-mile (.8 km) treatment, Participant 5 walked/jogged 

1.0 mile (1.6 km) on six separate trials. Fast tempo music 

played only during the second .5-mile (.8 km) of exercise. 

The total time necessary for Participant 5 to walk/jog 1.0 

mile (1.6 km) ranged from a low 922 s to a high of 1017 s. 

The average total time necessary to walk/jog 1.0 mile (1.6 

km) under the music during the second .5-mile (.8 km) 

treatment was 933 s. Total time per trial, as well as time 

per lap, are presented in Appendix J. Average times in total 

seconds are also presented in Appendix K. 

Performance During Music Throughout the 1.0 mile 

(1.6 km) Walk/Jog Treatment. During the music throughout the 

1.0 mile (1.6 km) treatment, Participant 5 walked/jogged 1.0 

mile (1.6 km) on six separate trials. Fast tempo music 
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played continuously during exercise. The total time 

necessary for Participant 5 to walk/jog 1.0 mile (1.6 km) 

ranged from a low 883 s to a high of 1073 s. The average 

total time necessary to walk/jog 1.0 mile (1.6 km) under the 

music throughout treatment was 963 s. Total time per trial, 

as well as time per lap, are presented in Appendix J. 

Average times in total seconds are also presented in Appendix 

K. 

Performance During Generalization. During the 

generalization period, Participant 5 walked/jogged 1.0 mile 

(1.6 km) for two trials. On trial 1, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 908 s; for trial 

2, the total time necessary to walk/jog 1.0 mile (1.6 km) was 

960 s. The average total time necessary to walk/jog 1.0 mile 

(1.6 km) was 954 s. 

Performance During Maintenance. During the maintenance 

period, Participant 5 walked/jogged 1.0 mile (1.6 km) for two 

trials. On trial 1, the total time necessary to walk/jog 1.0 

mile (1.6 km) was 1110 s; for trial 2, the total time 

necessary to walk/jog 1.0 mile (1.6 km) was 1143 s. The 

average total time necessary to complete 1.0 mile (1.6 km) 

was 1126 s. 

Information About Group Performance 

Group Performance During Phase I. During Phase I of 

this investigation a testing instrument was utilized to 

insure that the participants enjoyed the music selected by 



the investigator. This instrument was a written response 

form used by the participants while listening to the four 

selections on the tape (Appendix L). The form (Appendix G) 

made use of a three-choice pictograph mode (e.g., happy, 

neutral, and sad faces) similar to that used by Montgomery 
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(1996). Participants listened to each selection for 30 s 

during three trials, and were asked to mark an "X" on the 

face that corresponds with their like or dislike for the 

selection. Two of the participants did not choose a sad face 

while listening to any musical selection. Three of the 

participants did not choose a sad face for a musical 

selection more than once. Criterion for exclusion of a 

musical selection was the choice of three sad faces by any 

participant. 

Group Performance During Phase II. Based on visual 

inspection the following trends which occurred within the 

group of participants. Participants 2, 3, and 4 performed 

the 1.0 mile (1.6 km) walk/jog faster during all four 

treatment conditions than during baseline. Participant 1 

performed better during two of the treatment conditions than 

during baseline, and Participant 5 performed better during 

three of the treatment conditions than during baseline. 

Three of the participants performed the 1.0 mile (1.6 km) 

walk/jog the fastest under the music during the first .5-mile 

(.8 km) treatment. 
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Group Performance During Phase III Three of the 

participants performed better during maintenance than during 

generalization. Participant 2 performed better during 

generalization than during any of the treatment phases. 

Participant 3 performed better during maintenance than during 

any of the treatment phases. The other participants did not 

perform as well during the maintenance and generalization 

phase. 

Summary 

Based on visual inspection of the data across all 

participants, it was determined that each participant 

performed the 1.0 mile (1.6 km) in less time during the music 

treatments than when there was no music. Based on visual 

inspection of the data, three participants performed best 

under the music during the first .5-mile (.8 km) treatment, 

and two of the participants performend best under the music 

throughout the entire 1.0 mile (1.6 km). 

All participants performed better at least some of the 

time during the treatment phase when compared to baseline, 

and none of the participants performed best during the no 

music treatment. One of the participants performed best 

during the generalization phase and one performed best during 

the maintenance phase. 



CHAPTER V 

DISCUSSION 

The purpose of this investigation was to determine the 

influence of four different treatment conditions [no music, 

music during the first .5-mile (.8 km), music during the last 

.5-mile (.8 km), or music throughout the 1.0 mile (1.6 km)] 

on the timed performance of a 1.0 (1.6 km) walk/jog by female 

adolescents with moderate mental retardation. The purpose of 

this chapter is to provide a summary of the first four 

chapters of this investigation, to discuss findings, to 

provide a conclusion based on the discussion, and to 

recommend future investigations. 

Summary 

Participants were 5 female adolescents with moderate 

mental retardation, aged 16 to 19 years, at L. G. Pinkston 

High School in the Dallas Public Schools, Dallas, TX. 

Participants had an IQ score between 30 and 55 on the 

Wechsler Intelligence Scale for Children (WISC-III) 

(Wechsler, 1991). A table of specific ages and IQ's of 

participants is located in Appendix H. Prior to data 

collection, participants and their parents/guardians 

voluntarily agreed to participate in the investigation, as 

well as, complete a health survey (see Appendices D & E). 

The following research question was examined by visual 

inspection: 
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There is no difference between the time to complete the 

1.0 mile (1.6 km) walk/jog when performing with fast tempo 

music during the first .5-mile (.8 km), with fast tempo music 

during the last .5-mile (.8 km), and fast tempo music 

throughout the entire 1.0 mile (1.6 km), as compared to the 

no music treatment. 

A randomized multiple treatment design was used in this 

investigation (Barlow & Hersen, 1984). This type of design 

requires repeated measurement of the dependent variable 

(i.e., the amount of time it takes each participant to 

walk/jog 1.0 mile (1.6 km) under alternating independent 

variables [no music, music during the first .5-mile (.8 km), 

music during the last .5-mile (.8 km), and music during the 

entire 1.0 (1.6 km)]. 

Based on visual inspection of the data, there were 

individual differences among the participants. On the 

average Participant 1 performed the 1.0 mile (1.6 km) slowest 

during the no music treatment and fastest during the music 

during the entire 1.0 mile (1.6 km) treatment. The music 

during the last .5-mile (.8 km) treatment was more effective 

than the music during the first .5-mile (.8 km) treatment. 

This participant had a lot of variance during each treatment 

phase. Scores during a given treatment often ranged from 

just above 700 s to over 1000 s. She also appeared to be 

motivated by the fact that she was selected to participate in 

the study. This participated was always anxious to begin 
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at the start of each trial. 

Participant 2 performed slowest during the music during 

the last .5-mile (.8 km) treatment, and fastest during the 

music during the first .5-mile (.8 km) treatment. Music 

during the entire 1.0 mile (1.6 km) was the second most 

effective treatment for this participant. This participant 

seemed to enjoy participating in the fitness activity. She 

was often excited about wearing the fannypack and listening 

to the music. 

Participant 3 performed faster during all three 

treatments than during the no music treatment. Music during 

the entire 1.0 mile (1.6 km) was most effective in improving 

performance. There was a 9 s difference between the mean of 

the music during the first .5-mile (.8 km) and music during 

the last .5-mile (.8 km) with music during the last .5-mile 

(.8 km) ranking second behind the music during the entire 1.0 

mile (1.6 km) treatment. Based on visual inspection of the 

mean performance times, music appeared to be motivating to 

this participant. She would often inquire about the music 

during the baseline and the no music trials. 

Participant 4 performed slowest during the music during 

the last .5-mile (.8 km), and fastest during the first 

.5-mile (.8 km) treatment. The no music treatment ranked 

second for this participant. This participant seemed to be 

motivated by a variety of factors such as wearing new shoes. 

Occasionally she would make a statement regarding her 
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intended performance prior to the start of a trial. However, 

she always commented on the music at the conclusion of each 

trial. 

Participant 5 improved with each treatment. Slowest 

performances occurred with the no music treatment, better 

average performances with the music during the first .5-mile 

(.8 km) and music during last .5-mile (.8 km), and fastest 

performances with the music throughout the entire 1.0 mile 

(1.6 km) treatment. This participant is an excellent athlete 

and Special Olympic participant. A fitness training program 

utilizing music would be an effective method of reducing 

performance times for this participant. 

Based on visual inspection, when provided the 

opportunity to listen to fast tempo music all participants 

performed in less time when compared to the no music 

treatment. Two of the participants performed best during the 

music during the entire 1.0 mile (1.6 km) treatment, and 

three of the participants performed best during the music 

during the first .5-mile (.8 km) treatment. 

Based on visual inspection of average performance times, 

music during the first .5-mile (.8 km) was the most effective 

in decreasing performance times of the 1.0 mile (1.6 km) 

walk/jog for three of the participants, when compared to the 

other treatments. The no music treatment was the least 

effective in decreasing performance times. 
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Discussion 

The primary focus of this investigation was to examine 

the influence of music during a cardiovascular activity. 

Based on visual inspection of the data, three of the 

participants performed the 1.0 mile (1.6 km) walk/jog faster 

during all four treatments than during baseline. The other 

two participants performed better, at least some of the time, 

during the treatment phase when compared to baseline. This 

suggests that most participants in this investigation 

improved their performance times over the length of the 

study. This result seems to support findings of other 

researchers (Lavay, Zody, Solko, & Era, 1990; Schurrer, 

Weltman, & Brammell, 1985) who have reported that individuals 

with mental retardation can improve their cardiovascular 

activity performance time during an extended CVF training 

period. Specifically, in 1992 Croce and Horvat reported that 

an exercise program that emphasizes aerobic activities would 

have a significant impact on CVF. 

Other researchers have demonstrated that music has been 

effective in improving performance behaviors and motivation 

with individuals with mental retardation (O'Brien, 1996; 

Landrieu-Seiter, French, Silliman & 'fynan, 1995; Moore and 

Mathenius, 1987). They reported that extrinsic motivators 

have been effective in improving performance on gross motor 

skill and fitness levels of individuals with mental 

retardation. Owlia, French, Ben-Ezra, Silliman (1995) 



reported that music presented on a videocassette was 

effective in improving the on-task time of adolescents with 

profound mental retardation who were using a motorized 

bicycle ergometer. In a study by Reardon and Bell (1970) 

regarding background music and a repetitive manual 

performance task of persons with severe retardation, it was 

indicated that tempo and task can be matched to facilitate 

performance. In another study, Ellis, Cress, and Spellman 
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(1993) reported that individuals with mental retardation may 

improve their overall cardiovascular performance while 

listening to music. They conducted a study to teach students 

with mental retardation to self-pace using audible signals 

when exercising. Based on the results, the researchers 

indicated that persons with mental retardation could modify 

their rates of pedaling in response to audible signals. 

In this investigation three of the five participants 

walked/jogged faster during the music during the first 

.5-mile (.8 km) treatment. The other two participants 

performed best during the music throughout the entire 1.0 

mile (1.6 km) treatment. None of the participants average 

times were fastest during the no music treatment, and three 

performed slowest during this treatment. 

The fact that the investigation took place in two 

separate environments does not appear to have had an impact 

on the results, according to visual inspection of the data. 

However, a gymnasium was used in both the school and 
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recreation center environment. These gymnasiums were similar 

in size and design. Heart rate was monitored in this 

investigation in order to minimize risk. All of the 

participants performed at an appropriate exercise intensity 

during the baseline, treatment, generalization, and 

maintenance phases of this investigation. 

A possible explanation for the lack of considerable 

differences between the control (no music) treatment and the 

three music treatments is the single subject design, as used 

in this investigation. This design utilized samples that 

typically contain individuals with unique characteristics and 

a small sample of participants (Barlow & Hersen, 1984). 

These qualities of single case investigations allow for large 

differences in one individual's performance to have a greater 

impact on the mean of the sample than if there was a larger 

sample of participants with a smaller variation in individual 

performances. 

Another explanation could be that the same music was 

played for each treatment throughout the entire 

investigation. This redundancy could have caused the 

reinforcer (music) to lose effectiveness. In other words, 

the participants responded the same whether the music was 

played continuously, or partially during each trial of the 

music treatments. 

Conclusion 

Within the limitations of this study, it can be 
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concluded that the use of music seems to be effective in 

decreasing participants' with moderate mental retardation 

performance times during a 1.0 mile (1.6 km) walk/jog. 

Therefore, it is suggested that when programming for 

adolescents with moderate mental retardation, the use of 

music a motivator should be considered as an aid in improving 

cardiovascular performance. 

Recommendations for Further Investigations 

The following recommendations are suggested for future 

investigations: 

1. Replicate this investigation with adolescents with 

moderate mental retardation measuring distance covered during 

a specific period of time (i.e., 15 min, 30 min). 

2. Replicate this study with adolescents with other 

levels of mental retardation. 

3. Replicate this investigation using an adequate 

number of participants to allow for parametric statistical 

tests to be used to assess if differences exist among 

treatments. 

4. Replicate this investigation using a coacting 

environment, either with intellectually normal peers, or with 

peers with mental retardation. 

5. Replicate this investigation using the 

participants' individually preferred music, or change the 

selected music halfway through the investigation. 

6. Replicate this investigation using an outdoor 
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SECTION A 
(Attach this page as page 2 of your HSRC applicaaon) 

All research involving human subjects wiil be reviewed. Research is defined as an a.:t•. 1t'; 

designed to test an hypothesis, draw conclusions, or contribute to generalizable kr.cwledgc:.· 
Research is usually described in a .formal protocol that sets forth an objective and a set of 
procedures designed to reach that objective. Human subject is defined as a living individual 
about whom an investigator (whether professional or student) conducting research obtains ( 1) 
data through intecvention or interaction with the individual, or 2) identtfiable private information. 
Research involying the collection or study of existing data, documents, records, pathological 
specimens, diagnostic specimens, or tissues which are individually identifiable also is incluced 
within the term "research involving human subjects." Studies placing human subjects at nsk 
will receive more extensive review. An individual is considered to be at nsk if he/she may be 
exposed to the possibility of hann - physical. psychological, social or other. 

"Risk" includes, but is not limited to, the possibility of public embarrassment, improper release 
of data, physical harm, physical discomfort. fatigue, boredom, loss of privacy, loss of time, ar.d 
monetary costs (e.g., for transportation, childcare, and time lost from work). The most obvtous 
examples of placing subjects at risk include the expenmental use of the following procedures: 
surgical and biopsy procedures; the administration .of drugs or radiation; the use of indwellir.g 
catheters or electrodes; the requirement of unusual physical exertion; subjection to deceit, 
public embarrassment, and/or humiliation. Also consider as risks: topics of a sensitive nature, 
discomfort, anxiety, harassment, invasion of privacy, or emotional distress resulting from fear 
of self-disclosure, introspection, fear of the unknown, interacting with strangers, fear of 
eventual repercussions, and anger at the type of questions being asked. 
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SECTION B 

~IETHODOLOGY 

1. Describe the purpose of the study (include the research questions or hypothesis). 

The purpose of this investigation is to examine the influence of music reinforcement on the 
perf?rmance behayior of indi~iduals wi_th moderate mental retardation (MR) during a 
cardiovascular fitness-(walk/Jog one nule) test. Physical fitness assessment of individuals with 
mod~rate MR. who are often unmotivated, may determine whether they are placed in regular 
physical education, or in a segregated setting. The research question is will the use of music cause 
the_ p~_cipants with moderate MR to walk/jog one mile faster than if no music is played during the 
activity. 

2. Describe the procedures related to the recruitment of subjects, including any rewards, 
remuneration, or other incentives that will be used. 

Participants in the study will be female students between the ages of 16 and 19 years with moderate 
mental retardation, who are enrolled in Adapted Physical Education class at L.G. Pinkston High 
School in the Dallas Public Schools. Criteria to participate in the investigation include the 
individuals's consent to participate, the individual's parental/guardian consent to participate, the 
individual has moderate MR [an IQ between 26 and 55 on a standardized intelligence test 
(Luckasson et al., 1992)], the individual can comprehend the instructions of the task as explained 
by this investigator, and the individual is physically capable of performing the specified 
cardiovascular activity. These students will be recruited by sending the description of the 
project.and a consent form home to the students who state that they are interested in participating in 
the walk/jog program. Those parents who approve of their child's participation will then receive a 
health survey to complete in order to determine the appropriateness of participation. Within the 
standardized procedure for test administration, the person administering the test may not reinforce 
an individual during the performance of a test. Therefore, the only reinforcement will be the music 
used as a variable in the investigation. 

3. What is the total time commitment for the subjects involved? 

This research project is a 12-week, 3 days per week, walk/jog program which will last an expected 
36 sessions (including follow-up). Each exercise session will be conducted individually with each 
participant by this investigator. Sessions should last approximately 10 to 40 minutes each. 

4. Describe in detail the procedures that will be used. 

There are four phases to this research project: Consent. Interview, Baseline, and Intervention. 
Phase I; Consent; Each prospective participant will be asked if she would like to participate 

in a walk/jog program in which she could listen to musi_c while exercising. Paren~/guardians of 
prospective participants will receive a c_onsent form which explains the stu~r and i!-5 p~se, ~ 
health survey to complete on his/her child, and the telephone number of this mvestlgator s advisor 
to call if there are any questions. 

Phase II: Interview; Each participant will be evaluated to determine from a list of 10 music 
choices which one he/she likes the most. 

Phase m: Baseline; The base~e will ~onsis_t of three exercise ~essions c<:mducted 
individually during which each Par:t1c1pant will be ~nstructed to walk/J~g one nule. _The 
participants will not receive any remforc~ment ~unng the "alk/Jog ~unng th~ baseli~e ph~e. 

Phase IV; Intervention; The exercise session _following the thir~ baseline_ session will mark 
the beginning of the intervention _in w~ch each p~1c1pant \\ill\'- alk/J_og one ~e under three . 
randomly selected treatments which will be determined hy th1, investigator poor to data collecuon. 
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Under Treatment 1, the-participant will receive no music during the walk/jog. Under Treatment:'. 
the participant will continuously listen to fast tempo music during the entire l mile walk/jog. 
Under Treatment 3, the participant will continuously listen to fast tempo music during the first 1/2 
mile of the walk/jog. Under Treatment 4, the participant will continuously listen to fast tempo 
music during the last 1/2 mile of the walk/jog. The participants will be wearing a fannypack with 
an audio walkrnan inside with the volume set at an adequate and safe level. The participant will be 
instructed not to open the fannypack. Each session should last approximately 10 to 40 minutes 
each and will be conducted in the gymnasium at L.G. Pinkston High School or North Hampton 
Recreation Center. · 

HSRC - 3 
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5. Will you be videotaping as a part of this study? ........ .................. . 
6. Will you be audiotaping as a part of this study? .......................... . 

Yes ✓ No 
Yes ✓ No 

If you answered yes to question #5 or 6, describe the purpose of the taping below. 

7. Subject infonnation: 

a. 
C. 
d. 

Approximate number of subjects: 8 b. Age of subjects: 16 -19 yrs 
Gender of subjects........................................ Male ✓ Female Both 
Will any of the subjects be affiliated with an institution?................. Yes ✓ No 

If you answered yes to 7d, what is the institutional affiliation of your subjects? 

8. Subject inclusion/exclusion. Will you be including/excluding subjects based solely on: 

a. age....................... ✓ Yes 
b. race...................... Yes 
c. gender................... ✓ Yes 
d. other..................... ✓ Yes 

No 
✓ No 

No 
No explain: moderate mental retardation 

If you answered yes to 8a, 8b,8c, or 8d, explain the inclusion/exclusion criteria and the 
rationale for this inclusion/exclusion of subjects: 

In order to fulfill the requirements of the study study students must be adolescents with moderate 
mental retardation. Students aged 16-19 years met the requirements (adolescents) and were 
capable and available for the study which will be conducted at their High School. The exclusive 
use of females was designed to narrow the scope of the study and to focus on a specific 
population. 

9. Describe the setting of the study. 

The baseline and treatment phases of the investigation will take place in the gymnasium of L.G. 
Pinkston High School, Dallas, TX. The generalization phase of the study will be conducted in the 
gymnasium of North Hampton Recreation Center, Dallas, TX. 

10. Describe any instrument(s) to be used including personality tests, inventories, assessments, 
or questionnaires. Attach as an appendix a copy of the instrument(s) and a transcript of any 
instrument that is administered verbally. 

A pre-exercise medical history fonn (to be completed by participant's parent/guardian) which will 
be used to screen prospective subjects. A music survey form regarding participants and 
participant's families preference of music (radio stations, type, etc.). 

HSRC-4 
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POTENTIAL RISKS AND PROTECTION OF SUBJECT RIGHTS 

11. Explain the potential risks to the human subjects involved in the research (refer to section A.) 
Even minor risks shoulti be stated. Then, address how each identified risk will be 
minimized. 

RISK 
Muscle soreness 

RISK 
fatigue, discomfort 

RTSK 
fainting, stroke 

STEPS TO MINIMIZE RISK 
Participants will do a series of warm up 
stretches prior to each exercise session. 
(hamstrings, quadriceps, gastrocnemius, 
soleus, biceps, and triceps) 

STEPS TO MINIMIZE RISK 
Participants will not be forced to continue 
walking or jogging at any time, and are 
free to withdraw from the investigation at 
any time. 

STEPS TO MINIMIZE RTSK 
A heart rate monitor telemetry system will 
be used to continually monitor participant 
heart rate during each session. If heart 
rate exceeds max.imu~ participant will be 
instructed to walk, slow down, or stop 
completely. 

12. Outline the steps to be taken to protect the rights and welfare of the subjects with regard to 
confidentiality of data by addressing the following items: 

a. How long will the data be stored? No longer than 5 years. 

b. Where will the data be stored? In a locked file cabinet in the investigator's home. 

c. How will the data be destroyed at the end of this period of time? The data will be shredded. 

HSRC - 5 
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DEBRIEFING 

13. Will subjects be told about the intent of the study prior to participating? ... □ YesO No 

~f you answere_d no to #13, the? ~rovide the HSRC wit~ the method you will use to fully 
mform the su~Jec~ of the study s mtent and an expl~atton of why deception is necessary. 
Where decep~10n 1s use~ as part of the study, participants must be given a full description of 
the study vanables, all_ mtents and purposes of the study, and an explanation to participants 
on how they may obtam a final copy of the research report. In the space below, be specific 
about what information will be shared with the subjects and ho 

14. Explain how the subjects will be given the opportunity to ask questions. 

Participants will be given the opportunity at the school and they, along with their parent/guardian, 
will be provided with infonnation and a phone number to contact Robin T. Stephens to ask 
questions related to the investigation. 

15. EAplain how the subjects will be provided the results of the study. 

The results from this investigation will be made available to the participants and/or 
parents/guardians who request this information. 

BENEFITS 

16. Explain the potential benefits to the subject as a result of their participation in the study. 
!'Benefits" include, but are not limited to, financial remuneration, free services, access to 
information, access to an intervention, comfort in being able to discuss problems, increased 
knowledge about themselves, enhanced self-esteem from special attention. escape from 
normal routine, satisfaction of curiosity, and an abstract of the findings of the study. 

The possible benefits from participation in this project include increased capacity to do work, 
decreased body fat, decreased chances of developing cardiovascular dise~ and depressi~~· and 
improved states of self-concept and relaxati~n, as well as knowledge regard~n~ the ~rue ab1hty_ of 
an individual with moderate mental retardauon to perform a task when providing with appropnate 
and meaningful reinforcement. 

HSRC- 6 
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INFORMED CONSENT PROCEDURES 

1 7. In the space below, outline the method for obtaining written consent from the subjects 
and/or parent/guardian. Indicate how the subjects are given the opportunity to express their 
willingness to participate or to refuse without penalty. If subjects are less than age of legal 
consent or mentally incapacitated, indicate how consent for parents, guardians, or other 
qualified representatives will be obtained. (If you have e questions regarding the policy on 
minors, you may contact the HSRC office). 

For anonymous questionnaires, the following statement may be placed on the questionnaire 
in lieu of an infonned consent fonn: "I understand that the return of my completed 
questionnaire constitutes my informed consent to act as a subject in this research". 

If a written informed consent is not being used, provide in detail the rationale for not using a 
written consent form. 

The study was thoroughly explained to the parents and participants, and was presented in written 
form. After all questions and concerns were addressed, both parents and participants were asked 
to sign a consent fonn in order to indicate their willingness to participate in the study. Consent 
form is attached. 
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February 12. 1997 

Ms. Robin Stephens 
17650 Kelly Blvd. 
Dallas, TX 75287 

Dear Ms. Stephens: 

TEXAS WOMAN'S 
UNIVERSITY 

HC\1A~ SCBIECTS 
REVIEW CO\I\IITTEE 
P 0 . Box .. :3o1Q 
Dt!nton. TX :-n:o ... 3,, I q 
Phon~: 51:- : HQ~.3377 
Fax: ~17, 8Q8-J➔ 16 

Your study entitled ''The Use of Music as a Motivator on Performance of a Walk/Jog Activity 
of Adolescents with Moderate Mental Retardation" has been reviewed by a committee of the 
Human Subjects Review Committee and appears to meet our requirements in regard to 
prot~ction of individuals' rights. 

Be reminded that both the University and the Department of Health and Human Services 
(HHS) regulations typically require that agency approval letters and signatures indicating 
informed consent be obtained from all human subjects in your study. These consent forms 
and an annual/final report (attached) are to be filed with the Human Subjects Review 
Committee at the completion of the study. 

This approval is valid one year from the date of this letter. Furthermore, according to HHS 
regulations, another review by the Committee is required if your project changes. If you have 
any questions, please feel free to call the Human Subjects Review Committee at the phone 
number listed above. 

cc. Graduate School 

Sincerely, 

rJ · , tfuvtf~~ .._,;dt1,.,,...,, ~~,r· 
Chair 
Human Subjects Review Committee 

Dr. Ron French, Department of Kinesiology 
Dr. Jerry Wilkerson, Department of Kinesiology 

A (l)mprehtnsit't Public Un1t1ers1t11 Pr1mctr1l11 for Wl)mtn 

An £qua/ Opportuntt'f/ Affirmatli.'t .·kt1t111 £mph•ver 
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February 2, 1998 

Ms. Robin Stephens 
17650 Kelly Blvd. 
Dallas, TX 75287 

Dear Ms. Stephens: 

TEXAS WOMAN'S 
UNIVERSITY 

DE~TO~ I DALLASIHOUSTO~ 

HUMAN SL'BJECTS 
REVIEW CO~1\tlTIEE 
P.O . Box -U3619 
Denton. TX 76204-5619 
Phone: 940/898-33ii 
Fax: 940/ 898-3416 

The request for an extension of the approval for your study entitled ''The Use of Music as a 
Motivator on Performance of a Walk/Jog Activity of Adolescents with Moderate Mental 
Retardation" has been reviewed by a committee of the Human Subjects Review Committee 
and appears to meet our requirements in regard to protection of individuals' rights. 

Be reminded that both the University and the Deoartment of Health and Human Services 
(HHS) regulations typically require that agency approval letters and signatures indicating 
informed consent be obtained from all human subjects in your study. These consent fonns, 
agency approval letters, and an annual/final report are to be filed with the Human 
Subjects Review Committee at the completion of the study. 

This approval is valid one year from February 12, 1998. Furthennore, according to HHS 
regulations, another review by the Committee is required if your project changes. If you have 
any questions, please feel free to call the Human Subjects Review Committee at the phone 
number listed above. 

Sincerely, 

Chair 
Human Subjects Review Committee 

cc. Graduate School 
Dr. Ron French, Department of Kinesiology 
Dr. Jerry Wilkerson, Department of Kines1ology 

A Comprthtnsivt Public Unnr• . /'.1 , ·• ·•· .,• '.I.,., Women 

An Equal Opportunity! Affirm.it :: , 1 • ' ' : .. ,,.l1JytT 
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RESEARCH PROPOSAL FORM 

DALLAS PUBLIC SCHOOLS 109 

lostrudi0ns; ( l) Complete this form (please type). (2) Attach a concise abstract (three or less single-spaced pa!es. 

typewritten) summarizing the ·nature of the study, the primary references in the literature supponing its need, and its 

expected or applied theoretical value. (3) Include one sample of all forms, questionnaires, and tests (except those of the 

District's System-wide Testing Program) that you plan to administer to District personnel or students for data collection. 

(4) Submit the above to: Dr. Donna Bearden, Office of Institutional Research, 3700 Ross Avenue, Room 21S (Box 

SS), Dallas, TX 7 S204. 

Name: --~R~o~b"i....,n_.T'""',.:.S~teqp"'b~e.t.llns.,__ ____ _ Phonc:_---i<""""2.:..17211.1.}~3~06il{..,-~66~5u.L_ Date: ___ 0'"""2"""'/0=2:.:.../2~7-

Professional Address: E.D, Walker <Special Education Center} 12532 Nuestra Dallas, TX 75230 

Area of Study: K,inesiololY I Adapted Physical Education 

Specific Topic: Music M a Motivator on Perfonnancc of a Cardiovascular Activity 

1. Title of Study: The Use of Music as a Motivator on Performance of a Walk/Jog Activity of Adolescents 
with Moderate Mental Retardation. 

2. Major hypothesis/questions to be investigated: The research question is will the use of music cause the 
participant with moderate mental retardation walk/jog one mile faster than if no music is played 
during the activity. 

3. Summary and/or rationale: The purpose of this investigation is to examine the influence of music 
reinforcement on the performance behavior of individuals with moderate MR during a cardiovascular 
fitness activity. Physical fitness assessment of individuals with moderate MR. who arc often 
unmotivated. may determine placement or indicate possibilities of success in regular P.E. and 
community-based settings. 

4. Student population(s) or data desired (describe in detail): Participants in the study will be 6 female 
students between the ages of 16 and 19 years with moderate mental retardation, who are enrolled in 
Adapted P.E. at L.G. Pinkston High School. Criteria includes individual and parent guardian consent to 
participate, moderate mental retardation as determined by a standardized IQ test, and the physical 
capabilities for perfonning the cardiovascular fitness activity. 

5. Titles of instruments (fonns, questionnaires, tests. etc.) to be used for data collection: TWU Participant 
Consent to Participate in Research form. Pre-exercise Medical History form, Music Survey form. 

6. Procedures planned for implementing treatment(s), administering instruments, and/or collecting data 
from school records: Pre-study data: Examine school (special education) records for IQ scores to 
detenninc if student meets eligibility criteria of moderate MR. and to determine any exercise 
contraindications from school health records. The four research phases will then be implemented: 
Consent Interview, Baseline, and Intervention. 
Phase I; 'Consent: Each prospective p~cipant wi~l be 3:Sked ifs~~ would like to p~cipate in a . 
walk/jog program in which she could hsten_ to music_ while exercising: Parents/guardians of prospect1 ve 
participants will receive a consent form which explains th~ ~tudy ~d 1~ PllllX?se, a heal~ survey to 
complete on his/her child, and the telephone number of this investigators advisor to call 1f there are any 

questions. 

Office of Institutional Research 
March 31. 199S 
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7. Design and statistical technequies planned for data analysis: A randomized multiple treatment design will be 
used. This type of design requires repeated measurement of the dependent variable. Data will be analyzed 
through visual inspection and Friedman's two-way analysis of variance for ranked data. 

8. Expected beginning date and completion date of study: March 03, 1997 to May 16, 1997 

9. Form in which findings will be reported: The findings will be reported in the form of a Thesis, utilizing 
American Psychological Association (AP A) guidelines. Chapters 1 and 2 will introduce the study and 
provide a basis for the hypothesis. Related research literature will also be discussed in chapter 2. Specific 
methods for data collection, treatments, and research design will be discussed in chapter 3. Results will then 
be reported ( chapter 4) and conclusions will be discussed ( chapter 5) relating to significance as determined 
by visual inspection of dat~ and by statistical analysis. 

"I, the applicant, do hearby agree that I will abide by the policies and regulations of the Dallas 
Independent School District and will furnish a copy of the abstract and report describing the 
findings of the study to Dr. Donna Bearden, Office of Institutional Research." 

Signature of Applicant 

If you are presently a student, pleas~ ask the professional sponso~g your resear~h (i.e., major professsor. 
chairperson of your advisory comnuttee, department head, etc.) to sign the following: 

FOR DISTRICT USE ONLY 

Date Approved: 

Assigned to 
for coordination 

Dr. Donna Bearden 
Institutional Research 

"I am familiar with the proposed study and feel 
that the researcher submitting this proposal is 
professionally qualified to undertake this 
investigation. I also believe the research design 
to be valid and appropriate." 

Signature of Sponsoring Professional 

Position or Title 

Name of Department and Institution 



D 
Dallas Public Schools 

\tfarch 5, l 997 

Robin T. Stephens 
E. D. Walker Special Education Center 
12532 Neustra 
Dallas, TX 75230 

Dear Ms. Stephens: 

The research committee of the Dallas Public Schools has reviewed your 
research proposal and approved your request to study of the use of Music as a 
Motivator on Performance of a Cardiovascular Activity. The committee 
decided that this is a very interesting study and the findings of the study can be 
useful for our schools. 

Please note that it remains completely at the discretion of principals of the 
respective schools, whose teachers will be involved in the study, to allow you to 
conduct this study in their schools. Please obtain permission of principals of the 
schools involved before you start your study. 

Please send a copy of your research findings for our files. Good luck on your 
study. 

Sincerely, 

Sitha Babu 
Institutional Research 

Yvonne Gonzalez f ;rnrr,1/ Sup.-m1tt'l1dn1t 

Jif)(J Rou At't""' • Dnllas. T.-zas 7.i2I~ -.'i-191 • T,l, ·plt11111· 1:.!l./1 '1•~·~2flfl • F,u r:.!/-11 W<!l-xt~I 
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TEXAS WOMAN'S UNIVERSITY 

PARTICIPANT CONSENT TO PARTICIPATE IN RESEARCH 

The Use of Music as a Motiv�tor for Perfonnance of a Walk/Jog Activity 
of Adolescents with Moderate Mental Retardation 

Investigator: Robin T. Stephens Home Telephone Number: (972) 306-6651 

113 

My so��aug�ter . has my permission
to p�cipate m � 12-week �alk/Jog program �uring his/her physical education program at 
L.G. Pmkst�n Hi�h School m the Dallas Public Schools. This will be a traditional jogging
program which will last for 12 weeks, 3 days a week, for a total of 36 exercise sessions.
�e only exception will be that the 36 exercise sessions, my son/daughter-will walk/jog one
�e under four ran�omly selected treatmen� which will be detennined by the investigator
pnor to data collection. The four treatments include: Treatment 1: my child will receive no
mus�c during the walk/jog, T�atment 2: my c�d will co_ntinuou�ly listen to fast tempo 
music, 136 to 148 beats per mmute (bpm), dunng the entire ( 1 mile) of the walk/jog, 
Treatment 3: my child will continuously listen to fast tempo music during the first l/2 mile 
of the walk/jog, and Treatment 4: my child will continously listen to fast tempo music 
Juring the last 1/2 mile of the walk/jog. The program is being conducted by Robin T. 
Stephens, my son/daughter's adapted physical education instructor, in conjunction with 
DPS and Texas Woman's University. 

I understand that the risks of participation in this project are similar to any traditional 
walk/jog program (i.e., fainting, stroke, muscle soreness). The risks of participation in 
this walk/jog program are similar to any traditional jogging programs (i.e., fainting, stroke, 
muscle soreness). In order to try to prevent undue muscle soreness, participants will do a 
series of warm-up stretches prior to each exercise session. These stretches will focus on 
the hamstring, quadriceps, gastrocnemius and soleus muscles of the legs, as well as the 
bicep and tricep muscles of the arms. Participants will not be forced in any way to continue 
walking/jogging by this investigator and are free to withdraw from the investigation at any 
time. In order to insure that participants do not exceed their maximum heart rate while 
exercising, a heart rate monitor telemetry system will be used during this study. In this 
way, this investigator will monitor participants' heart rate continually during each exercise 
session. If a participant's �eart rate e_xce�ds his/her 11:1aximu�, this investigator will 
instruct the participant to either stop Jogging and begm walking, walk more slowly, or stop 
exercising completely. 

I understand that as a participant in this educ�tionally-based studr that t�e identity of �Y
son/daughter and data related to this s�dy will be kept confid�ntlal. I giv� the respec�ive
researcher my pennission to make unhnuted �se of any or all_ ide� and pnnte� matenals for
uses determined by the researc�er for profes�ional presentatto�s (1.e., profess_1o�al. 
presentations, workshop, teaching classes) with the understanding that my child s 1dent1ty
will remain confidential. 

I understand that benefits from participation in this project ma� include_ increased c�pacity
to do work, decreased body fat, decreased chances of developm� cardiov�cul� d1_seas�
and depression, and il!lproved stages of sel�-concept and �e_laxation._ P�ic1pat1�n m this
project may also provide knowledge regarding the true ability of an mdiv1dual with 
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moderate mental retardation to perform a task when provided with appropriate and 
meaningful reinforcement. 

I will try to prevent any problems that could happen due to this research. Please let me 
know immediately if there is a problem and I will help you. You should understand. 
however, that TWU does not provide medical services or financial assistance for injuries 
that might happen because you are taking part in this research. 

If_you have any questions about the research or about your son's or daughter's rights as a 
participant in this study, please contact Dr. Ron French at (817)898-2582. If you have 
questions later or if you wish to report a research-related complication (in addition to 
notifying the investigator), you may call the Office of Research and Grants Administration 
during office hours at (817)898-3375. 

Participation is voluntary. I understand _____________ is free to 
refuse to participate or to withdraw from participation in this study at any time and it will in 
no way affect the program of the grade of my son/daughter. I have been given a dated and 
signed copy of this consent form. In addition, an abstract of the results of the study will be 
provided if the box below is marked. 

i have read and understand the foregoing: 

Parent Date 

Signature of Participant Date 

The above consent fonn was read, discussed. and signed in my presence. In my opinion, 
the person signing said consent form did so freely and with full knowledge and 
understanding of its contents. 

Representative of Texas Woman's University 

I would like an abstract of 
the results of the investigation 
at the completion of the study 

Date 
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Pre-Exercise Medical History Form 
' 

Parents/Guardians please complete. 

Name _________________ Date ____ _ 

Past History 
(Has your child ever had?) 
Rheumatic fever 
Heart murmur 
High blood pressure 
Any heart trouble 
Disease of arteries 
Varicose veins 
Lung disease 
Injuries to back 
Epilepsy 

Operations (explain) 

Other 

Present Symptoms Review 

Yes 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

(Has your child recently had?) Yes 
Chest pain ( ) 
Chest pain when exercising ( ) 
Under emotional stress ( ) 
Asthma ( ) 
Irregular or rapid heart beat ( ) 
Cough or exertion ( ) 
Fainting or dizziness ( ) 
Weakness or numbness of an arm or leg ( ) 
Balance problems while walking or standing ( ) 
Coughing of blood ( ) 
Back pain ( ) 
Swollen, stiff, or painful joints ( ) 
Regularly awaken at night to urinate ( ) 
Allergies to drugs ( ) 

Other 

No Explain: 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

No Explain: 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
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Family History 
(Have any of your relatives had?) 
Heart attacks · 
High blood pressure 
Too much cholesterol 
Diabetes 
Congenital heart disease 
Heart operations 

Other 

Medication 

Yes 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

Is your child presently taking any medication or 
has your child taken any medication during the 
past year other than for common infection? 
What medications? 

Risk Factors 
!. Smoking 

Does your child smoke ? 

2. Diet 

No Explain: 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

Yes 
( ) 

Yes 
( ) 

No 
( ) 

No 
( ) 

What is your child's weight now? _____ l year ago? ___ _ 
Is your child dieting? _____ Why? ____ _ 

3. Exercise 
Does you child engage in recreational sports or physical activity? _____ _ 
What? _______ _ 
How often? _____ _ 
Is your child: Sedentary ( ) Moderately active ( ) 

Active ( ) Very active ( ) 

117 

Does your child have discomfort, shortness of breath, or pain with moderate exercise? 
Specify ________________________ _ 

Blood Pressure History 

Date ____ _ 
Date ____ _ 
Date ____ _ 
Date ____ _ 

___ ! __ _ 
_ __ ! __ _ 
_ __ ! __ _ 
_ __ ! __ _ 

Date of birth 
Age ________ _ 

Address, ____________________ :---------
Phone ___________________________ _ 

Personal Physician. _______________________ _ 
Phone: ___________________________ _ 
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Table 1. 
Table of Participants' Predicted Max Heart Rate 

Participant 

1 

2 

3 

4 

5 

Max Heart Rate 

201 

203 

201 

203 

203 
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Pictograph Written Response 

120 



121 



APPENDIX H 

Table of Participants' Ages and IQs 
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Table 2. 
Table of Participants' Ages and IQs 

Participant Age IQ Test 

1 19 40 WISC - III 

2 17 38 WISC - III 

3 19 42 WISC - III 

4 17 48 WISC - III 

5 17 41 WISC - III 
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Table 3. 
Participant 1 Baseline Data in Total Seconds 

Laps Trial 1 Trial 2 Trial 3 

1 36 42 44 

2 79 87 84 

3 125 143 137 

4 171 193 190 

5 211 246 242 

6 278 303 298 

7 338 361 356 

8 398 420 419 

9 457 467 483 

10 515 523 549 

11 578 586 600 

12 641 641 643 

13 688 703 703 

14 733 757 763 

15 790 819 819 

16 855 886 879 

17 911 957 943 

18 982 1010 1004 
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Table 3A. 
Participant 2 Baseline Data in Total Seconds 

Laps Trial 1 Trial 2 Trial 3 

1 61 57 57 

2 121 121 119 

3 182 183 177 

4 244 246 237 

5 305 308 279 

6 369 373 358 

7 433 439 419 

8 497 503 483 

9 562 564 546 

10 628 629 607 

11 692 694 670 

12 757 759 733 

13 819 825 795 

14 884 888 857 

15 949 956 819 

16 1017 1017 983 

17 1080 1079 1050 

18 1142 1130 1105 
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Table 3B. 
Participant 3 Baseline Data in Total Seconds 

Laps Trial 1 Trial 2 Trial 3 

1 53 56 54 

2 109 115 113 

3 169 170 172 

4 227 228 232 

5 286 287 291 

6 346 345 350 

7 407 403 410 

8 466 390 473 

9 526 519 524 

10 585 578 595 

11 644 635 658 

12 702 689 718 

13 762 746 782 

14 826 802 845 

15 884 858 907 

16 942 912 671 

17 1000 965 1029 

18 1058 1019 1089 
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Table 3C. 
Participant 4 Baseline Data in Total Seconds 

Laps Trial 1 Trial 2 Trial 3 

1 66 57 57 

2 130 117 114 

3 196 173 172 

4 256 223 229 

5 319 295 292 

6 387 356 352 

7 458 420 413 

8 529 479 476 

9 600 542 536 

10 663 604 599 

11 733 665 662 

12 805 730 725 

13 876 793 795 

14 940 856 861 

15 1008 917 932 

16 1078 978 1003 

17 1142 1044 1067 

18 1207 1108 1133 
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Table 3D. 
Participant 5 Baseline Data in Total Seconds 

Laps Trial 1 Trial 2 Trial 3 

1 29 29 28 

2 62 64 59 

3 93 113 109 

4 137 168 168 

5 192 224 227 

6 246 279 286 

7 300 338 345 

8 353 397 401 

9 406 454 387 

10 459 511 513 

11 511 568 570 

12 562 626 628 

13 619 682 686 
/ 

740 743 14 675 

15 728 777 801 

16 785 855 859 

17 838 911 918 

18 893 964 975 
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Table 4. 
Participant 1. 
No Music - Total Seconds 

Laps Trial 1 Trial 2 

1 60 58 

2 120 120 

3 185 173 

4 246 234 

5 314 291 

6 381 352 

7 445 416 

8 510 479 

9 573 544 

10 642 611 

11 701 661 

12 746 730 

13 827 789 

14 890 856 

15 959 920 

16 1026 978 

17 1097 1061 

18 1158 1094 

Trial 3 Trial 4 

41 57 

73 117 

118 177 

155 219 

191 311 

231 375 

278 436 

318 495 

356 569 

397 627 

439 694 

489 762 

537 828 

580 892 

641 956 

705 1010 

743 1067 

784 1126 

Trial 5 

53 

110 

164 

220 

280 

341 

398 

460 

521 

583 

635 

686 

736 

790 

847 

902 

960 

1025 

Trial 6 

46 

114 

166 

220 

274 

327 

380 

434 

500 

553 

617 

673 

727 

787 

848 

902 

961 

1017 

~ 
L,J 
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Table 4A. 
Participant 1. 
Music During First .5-mile (.8 km) 

Laps Trial 1 Trial 2 

1 53 42 

2 106 99 

3 160 151 

4 220 203 

5 276 253 

6 333 308 

7 392 365 

8 450 424 

9 507 483 

10 570 545 

11 622 601 

12 686 655 

13 751 713 

14 822 774 

15 879 833 

16 939 898 

17 1004 959 

18 1066 1016 

- Total Seconds 

Trial 3 Trial 4 

49 57 

102 118 

148 177 

185 236 

238 296 

296 355 

348 415 

397 470 

448 528 

547 598 

600 650 

647 711 

689 772 

752 833 

808 895 

870 959 

919 1018 

966 1080 

Trial 5 

43 

91 

142 

196 

248 

298 

348 

399 

451 

503 

555 

609 

664 

714 

770 

823 

878 

1000 

Trial 6 

25 

41 

70 

107 

156 

189 

235 

273 

305 

358 

411 

468 

521 

577 

631 

686 

743 

794 

I--' 
w 
N 



Table 4B. 
Participant 1. 
Music During Last .5-mile (.8 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 68 48 74 49 49 48 

2 111 85 128 100 76 96 

3 169 134 177 158 120 142 

4 200 168 234 208 186 192 

5 280 210 314 261 212 245 

6 330 255 376 314 265 296 

7 383 299 431 367 299 348 

8 422 362 486 418 348 398 

9 457 418 537 458 387 451 

10 488 454 586 506 439 503 

11 523 506 637 560 480 558 

12 574 563 688 619 540 612 

13 615 625 753 677 598 666 

14 651 666 798 729 656 721 

15 694 732 868 763 716 780 

16 737 785 928 810 774 839 

17 795 829 998 858 837 886 

18 838 879 1049 920 880 942 

1-l 
w 
w 



Table 4C. 
Participant 1. 
Music During Entire 1.0 mile (1.6 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 52 39 50 35 55 28 

2 122 86 98 80 108 44 

3 160 124 149 110 163 71 

4 208 156 198 145 213 110 

5 258 208 234 190 265 160 

6 309 258 284 236 315 213 

7 353 301 336 289 369 260 

8 400 339 384 346 420 295 

9 440 372 436 399 471 350 

10 484 405 495 452 524 410 

11 526 448 548 508 576 470 

12 575 486 606 567 629 523 

13 610 533 655 627 687 585 

14 647 577 714 686 731 644 

15 692 620 772 745 787 707 

16 739 681 836 804 842 770 

17 787 729 893 865 893 830 

18 846 775 1019 930 959 892 

r.J 
w 
~ 
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Table 4D. 
Participant 1 
Generalization and Maintenance Data in Total Seconds 

Lap Gen. Trial 1 Gen. Trial 2 Main.Trial 1 Main.Trial 2 

1 55 60 26 49 

2 78 118 52 100 

3 124 183 93 147 

4 169 244 139 186 

5 210 309 189 236 

6 276 377 244 288 

7 335 441 281 340 

8 396 507 335 394 

9 456 570 392 446 

10 514 639 448 546 

11 576 690 506 599 

12 640 760 564 645 

13 686 822 622 697 

14 730 888 682 753 

15 789 954 744 806 

16 852 1022 802 865 

17 908 1093 863 915 

18 977 1152 922 961 



Table 5. 
Participant 2. 
No Music - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 59 62 62 48 64 52 

2 120 123 125 98 130 110 

3 181 188 190 148 200 168 

4 243 253 256 198 266 228 

5 306 315 319 247 333 287 

6 369 379 384 297 397 347 

7 430 448 448 350 463 408 

8 493 514 510 396 526 469 

9 554 582 572 443 590 529 

10 604 647 637 492 655 590 

11 672 716 709 540 719 649 

12 736 782 766 590 783 706 

13 789 846 829 644 846 764 

14 860 902 892 700 908 822 

15 918 966 958 753 971 879 

16 980 1027 1019 807 1031 934 

17 1040 1092 1081 861 1086 989 

18 1096 1151 1138 919 1139 1065 

~ 
w 

°' 



Table SA. 
Participant 2. 
Music During First .5-mile (.8 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 58 57 48 66 48 55 

2 117 121 102 132 97 109 

3 178 184 154 201 146 166 

4 239 249 209 263 195 226 

5 297 312 263 338 247 279 

6 357 377 319 408 297 336 

7 417 441 370 479 350 391 

8 467 506 417 549 397 446 

9 525 567 470 619 448 503 

10 593 638 524 687 496 558 

11 654 700 575 757 549 616 

12 712 760 626 828 595 669 

13 773 816 673 891 648 726 

14 829 874 724 954 697 780 

15 889 933 775 1019 747 833 

16 949 990 828 1078 795 887 

17 1006 1042 882 1143 840 940 

18 1059 1096 933 1202 887 991 

..... 
w 
...J 



Table 5B. 
Participant 2. 
Music During Last .5-rnile (.8 km) 

Laps Trial 1 Trial 2 

1 57 43 

2 118 91 

3 177 141 

4 240 191 

5 302 242 

6 365 288 

7 429 337 

8 494 380 

9 560 423 

10 619 465 

11 681 508 

12 740 553 

13 799 596 

14 858 641 

15 917 687 

16 977 737 

17 1035 785 

18 1091 832 

- Total Seconds 

Trial 3 Trial 4 

61 63 

124 128 

188 195 

252 262 

315 329 

379 394 

443 460 

505 526 

571 592 

637 660 

699 726 

766 789 

831 856 

896 921 

961 984 

1023 1044 

1085 1104 

1147 1165 

Trial 5 

68 

134 

205 

271 

338 

405 

473 

543 

612 

681 

747 

815 

881 

950 

1018 

1083 

1149 

1213 

Trial 6 

42 

91 

140 

191 

239 

288 

349 

385 

438 

485 

539 

594 

650 

706 

762 

818 

875 

931 

I--' 
w 
CX) 



Table 5C 
Participant 2. 
Music During Entire 1.0 mile (1.6 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 61 61 57 68 63 57 

2 123 123 118 136 126 116 

3 182 184 179 205 192 172 

4 247 247 238 269 257 220 

5 312 314 298 335 321 272 

6 376 376 359 399 386 321 

7 438 440 421 465 446 373 

8 500 503 479 527 509 425 

9 564 565 538 589 567 476 

10 626 626 599 654 628 527 

11 686 688 660 718 688 580 

12 746 746 720 781 748 632 

13 803 807 783 844 809 681 

14 861 872 847 908 867 732 

15 920 935 907 971 927 784 

16 979 995 965 1033 988 837 

17 1036 1056 1023 1094 1046 888 

18 1096 1114 1082 1156 1104 940 

1-1 
w 
I..O 



140 

Table 5D. 
Participant 2 
Generalization and Maintenance Data in Total Seconds 

Lap Gen. Trial 1 Gen. Trial 2 Main.Trial 1 Main. Trial 2 

1 45 48 55 32 

2 92 107 126 64 

3 136 167 196 119 

4 183 230 274 176 

5 231 292 354 232 

6 279 353 438 277 

7 327 415 508 333 

8 376 475 587 366 

9 425 530 665 421 

10 470 590 741 496 

11 521 651 816 552 

12 565 710 891 618 

13 612 773 948 683 

14 658 836 1004 750 

15 706 898 1045 815 

16 754 961 1099 882 

17 802 1024 1142 951 

18 855 1083 1177 1019 



Table 6. 
Participant 3. 
No Music - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 55 37 56 57 55 45 

2 109 75 110 114 110 89 

3 165 127 169 171 166 132 

4 219 178 229 232 224 176 

5 272 230 286 292 281 221 

6 331 283 343 349 335 273 

7 387 336 409 409 390 327 

8 441 388 458 469 445 378 

9 495 443 516 528 500 430 

10 551 495 573 587 555 482 

11 607 547 629 647 610 535 

12 662 604 685 707 671 588 

13 718 655 741 765 724 637 

14 776 710 797 819 779 688 

15 830 763 853 877 834 739 

16 883 818 908 934 889 790 

17 934 874 965 991 943 840 

18 987 936 1019 1046 994 889 

~ 
~ 
~ 



Table 6A. 
Participant 3. 
Music During First .5-mile (.8 km) 

Laps Trial 1 Trial 2 

1 55 51 

2 113 101 

3 168 155 

4 225 209 

5 282 265 

6 341 318 

7 408 371 

8 464 424 

9 522 478 

10 582 502 

11 640 586 

12 696 641 

13 754 697 

14 812 752 

15 869 808 

16 928 864 

17 988 917 

18 1041 970 

- Total Seconds 

Trial 3 Trial 4 

53 54 

107 111 

161 165 

216 221 

269 275 

322 328 

376 384 

430 438 

483 494 

534 553 

582 611 

628 668 

675 725 

721 783 

775 841 

825 899 

870 95S 

916 1011 

Trial 5 

50 

106 

155 

216 

277 

339 

398 

458 

514 

572 

634 

696 

753 

810 

868 

931 

993 

1050 

Trial 6 

49 

100 

152 

210 

256 

303 

348 

393 

439 

483 

525 

570 

664 

710 

754 

796 

854 

903 

~ 
~ 
rv 



Table 6B. 
Participant 3. 
Music During Last .5-mile (.8 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 52 52 59 54 45 47 

2 104 115 115 110 89 93 

3 159 169 175 168 133 137 

4 214 227 232 225 179 181 

5 268 281 292 281 225 228 

6 321 330 350 339 273 272 

7 375 382 408 399 327 317 

8 429 435 468 458 376 365 

9 486 487 527 517 427 412 

10 542 547 586 574 477 460 

11 600 593 647 633 527 505 

12 656 640 707 691 576 553 

13 713 686 764 751 626 600 

14 768 732 825 809 675 645 

15 826 780 885 868 723 692 

16 880 826 945 928 769 739 

17 935 875 1003 984 816 783 

18 989 929 1058 1038 862 829 

..... 
~ 
w 



Table 6C. 
Participant 3. 
Music During Entire 1.0 mile (1.6 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 54 57 52 54 53 44 

2 107 115 109 107 108 94 

3 163 170 163 161 165 141 

4 222 228 218 214 220 189 

5 280 285 278 270 274 229 

6 336 340 334 325 325 287 

7 393 395 390 380 375 336 

8 449 448 446 437 423 385 

9 506 505 507 494 469 432 

10 562 562 567 550 518 481 

11 619 619 627 604 566 529 

12 675 675 686 659 614 577 

13 730 731 745 713 665 624 

14 782 791 806 767 713 672 

15 838 846 866 825 760 720 

16 894 903 924 880 809 767 

17 951 959 980 934 856 815 

18 1003 1015 1038 987 903 863 ~ 
~ 
~ 
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Table 6D. 
Participant 3 
Generalization and Maintenance Data in Total Seconds 

Lap Gen. Trial 1 Gen. Trial 2 Main.Trial 1 Main. Trial 2 

1 54 29 30 33 

2 109 57 56 67 

3 166 92 85 117 

4 227 126 114 163 

5 278 164 144 220 

6 331 209 180 281 

7 386 251 212 328 

8 440 291 244 377 

9 491 350 276 440 

10 547 420 305 506 

11 599 480 338 555 

12 653 519 407 622 

13 708 580 480 688 

14 763 618 560 747 

15 816 677 631 806 

16 873 746 707 863 

17 923 822 782 912 

18 979 888 858 970 



Table 7. 
Participant 4. 
No Music - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 57 51 62 66 49 62 

2 116 108 126 129 102 99 

3 179 155 189 191 157 141 

4 240 206 253 257 216 185 

5 302 255 314 324 269 229 

6 364 301 375 390 319 277 

7 428 348 438 456 374 339 

8 490 398 502 522 435 372 

9 553 448 566 590 484 407 

10 622 493 630 660 531 462 

11 689 539 691 728 578 508 

12 752 586 756 796 628 554 

13 821 635 818 867 · 675 599 

14 888 684 879 937 720 642 

15 952 732 945 1003 766 688 

16 1025 783 1007 1076 835 734 

17 1086 836 1069 1142 866 782 

18 1152 883 1125 1209 912 830 

..... 
~ 

°' 



Table 7A. 
Participant 4. 
Music During First .5-rnile (.8 km) 

Laps Trial 1 Trial 2 

1 53 57 

2 109 114 

3 165 173 

4 222 235 

5 264 297 

6 343 359 

7 406 421 

8 472 483 

9 533 541 

10 603 599 

11 662 659 

12 732 721 

13 800 783 

14 865 844 

15 935 906 

16 1004 969 

17 1070 1033 

18 1136 1101 

- Total Seconds 

Trial 3 Trial 4 

53 55 

112 109 

170 162 

229 210 

290 266 

346 313 

402 366 

458 417 

518 468 

574 521 

628 569 

684 624 

742 681 

801 727 

858 778 

915 832 

973 885 

1031 942 

Trial 5 

49 

101 

147 

202 

250 

307 

355 

406 

462 

521 

565 

612 

660 

703 

749 

798 

844 

895 

Trial 6 

48 

97 

145 

188 

236 

284 

332 

380 

429 

482 

534 

583 

634 

686 

737 

788 

837 . 

888 

I--' 
~ 
....,J 



Table 7B. 
Participant 4. 
Music During Last .5-mile (.8 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 57 63 52 53 63 40 

2 112 128 109 111 128 77 

3 168 193 165 169 194 129 

4 232 263 221 224 263 183 

5 300 328 276 282 332 232 

6 364 398 334 336 395 279 

7 430 461 389 393 458 330 

8 493 522 446 448 529 376 

9 555 583 504 503 589 421 

10 624 644 561 559 655 466 

11 690 705 621 615 718 510 

12 756 766 681 676 775 561 

13 823 828 743 734 837 600 

14 886 888 804 798 899 657 

15 950 949 860 860 964 705 

16 1011 1009 920 922 1030 754 

17 1076 1075 978 983 1096 807 

18 1139 1138 1037 1044 1155 858 

I--' 
~ 
00 



Table 7C. 
Participant 4. 
Music During Entire 1.0 mile (1.6 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 

1 62 58 54 55 

2 123 116 111 104 

3 182 174 169 165 

4 245 234 229 219 

5 309 300 289 275 

6 369 372 345 331 

7 434 426 406 388 

8 500 483 463 448 

9 562 545 522 506 

10 621 605 583 566 

11 685 665 639 627 

12 747 725 700 688 

13 810 782 761 752 

14 874 841 822 815 

15 936 902 886 878 

16 1000 963 946 946 

17 1066 1026 1008 1012 

18 1126 1088 1070 1078 

Trial 5 

46 

91 

136 

181 

228 

274 

321 

376 

415 

460 

507 

555 

603 

650 

697 

743 

791 

840 

Trial 6 

59 

62 

184 

249 

310 

375 

432 

497 

557 

619 

683 

745 

807 

871 

935 

998 

1062 

1127 

I--' 
.t,. 
\0 
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Table 7D. 
Participant 4 
Generalization and Maintenance Data in Total Seconds 

Lap Gen. Trial 1 Gen. Trial 2 Main.Trial 1 Main. Trial 2 

1 51 57 59 50 

2 103 120 122 101 

3 157 179 178 165 

4 212 241 236 248 

5 261 301 293 333 

6 320 360 347 387 

7 377 421 402 464 

8 433 484 456 517 

9 488 549 508 553 

10 541 617 562 597 

11 599 685 616 642 

12 634 749 671 704 

13 681 817 725 763 

14 728 887 779 826 

15 776 948 831 883 

16 827 1013 890 958 

17 883 1080 944 1000 

18 934 1147 995 1036 



Table 8. 
Participant 5. 
No Music - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 27 33 42 60 53 53 

2 53 84 97 101 83 108 

3 109 119 151 167 125 166 

4 167 167 210 221 183 222 

5 223 224 276 276 238 279 

6 280 275 330 329 292 336 

7 336 331 386 390 354 508 

8 395 386 446 437 414 442 

9 450 444 497 491 472 499 

10 509 497 549 544 532 555 

11 564 550 610 598 592 609 

12 623 606 666 655 652 662 

13 677 662 731 700 709 715 

14 733 718 787 755 767 768 

15 790 764 840 808 822 821 

16 845 820 895 860 879 874 

17 902 879 948 916 936 927 

18 958 935 1003 969 990 979 

1----' 
Vl 
1----' 



Table 8A. 
Participant 5. 
Music During First .5-mile (.8 km) 

Laps Trial 1 Trial 2 

1 23 25 

2 73 48 

3 127 92 

4 175 144 

5 226 197 

6 276 252 

7 315 308 

8 359 366 

9 406 420 

10 457 477 

11 505 533 

12 557 593 

13 609 649 

14 646 705 

15 687 759 

16 735 814 

17 776 869 

18 1136 1101 

- Total Seconds 

Trial 3 Trial 4 

44 53 

99 104 

154 157 

210 211 

266 266 

320 319 

364 375 

421 427 

483 481 

533 534 

581 585 

633 637 

682 688 

728 739 

785 794 

840 842 

895 890 

1031 942 

Trial 5 

52 

100 

151 

201 

251 

301 

353 

403 

454 

504 

555 

606 

656 

706 

757 

806 

856 

907 

Trial 6 

50 

101 

150 

197 

243 

287 

333 

383 

432 

480 

526 

572 

620 

665 

712 

759 

807 

860 

I-' 
U1 
"-> 



Table 8B. 
Participant 5. 
Music During Last .5-mile (.8 km) - Total Seconds 

-
Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 53 27 37 52 49 32 

2 112 53 94 106 103 62 

3 170 97 145 159 154 92 

4 226 149 198 211 204 142 

5 285 199 252 261 252 195 

6 342 251 308 311 302 248 

7 398 305 370 365 355 302 

8 452 358 432 413 397 358 

9 511 414 484 466 434 413 

10 566 464 541 520 485 470 

11 620 519 581 571 536 522 

12 679 575 633 625 586 575 

13 734 629 688 677 637 630 

14 786 677 739 726 686 686 

15 839 732 782 777 738 740 

16 889 782 815 834 787 796 

17 945 832 866 888 839 852 

18 994 884 912 931 889 909 

I-' 
lJl 
w 



Table BC. 
Participant 5. 
Music During Entire 1.0 mile (1.6 km) - Total Seconds 

Laps Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Trial 6 

1 24 29 26 45 27 49 

2 49 75 59 104 71 102 

3 100 128 122 168 125 152 

4 156 187 182 227 177 204 

5 216 242 243 281 209 257 

6 274 298 306 339 262 311 

7 330 352 371 394 314 365 

8 390 406 432 450 367 420 

9 447 460 500 507 418 474 

10 505 512 560 566 469 528 

11 564 567 623 617 519 593 

12 623 617 684 787 558 638 

13 679 667 746 735 603 694 

14 738 717 807 791 656 749 

15 797 765 870 843 709 801 

16 853 817 932 898 760 856 

17 909 866 994 954 810 909 

18 967 916 1052 1010 866 963 

._.... 
lJ1 
~ 
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Table 8D. 
Participant 5 
Generalization and Maintenance Data in Total Seconds 

Lap Gen. Trial 1 Gen. Trial 2 Main.Trial 1 Main. Trial 2 

1 24 23 60 60 

2 57 49 119 134 

3 108 106 179 419 

4 161 162 238 270 

5 216 216 299 335 

6 272 270 362 419 

7 329 327 421 473 

8 387 383 480 546 

9 373 369 539 637 

10 499 493 599 701 

11 551 551 661 757 

12 603 609 725 820 

13 659 667 787 880 

14 710 725 848 943 

15 764 782 914 1005 

16 818 842 976 1040 

17 863 901 1036 1080 

18 905 960 1098 1118 



APPENDIX K 

Table of Average Times 

156 



157 

Table 9. 
Table of Average Times 

No Music First . 5 Last . 5 Throughout 

Part. 1 1043 987 918 904 

Part. 2 1055 1028 1063 1082 

Part. 3 979 982 951 964 

Part. 4 1019 999 1062 1055 

Part. 5 972 900 920 962 



APPENDIX L 

Titles of Songs 
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Titles of Songs Used as Researcher-Selected Music. 

1. Real McCoy - "Run Away" (1994) 

2. Neal McCoy- "You Gotta Love That" (1995) 

3. Culture Beat - "Mr. Vain" (1991) 

4. Blues Traveler - "Run Around" (1994) 




