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The information in this manual describes a newly-developed model of an integrated
aerobic conditioning program. The Peer-mediated Aerobic Conditioning Program Model
was developed with federal funds from the Office of Special Education and Rehabilitative
Services, U.S. Department of Education to promote physical fitness for students with
moderate and severe disabilities. Within the context of the physical fitness program,
integration with nondisabled peers and the attitudes of nondisabled peers toward students
with disabilities also were major foci of the model. The manual provides the empirical
groundwork for the model's development and it details the implementation of the Peer-
mediated Aerobic Conditioning Program (PACP). Information, materials, and suggestions
for planning and implementing an integrated aerobic exercise program are presented.

The manual is divided into three sections. The first section contains all the "behind-
the-scenes” work that went into the development of this model. It presents background
information and the actual data collected from the major research areas of this project {i.e.,
fitness, social interaction, and consumer satisfaction.) The information in this section is not
necessary for the actual implementation of the PACP, but rather provides the empirical
groundwork for its development and support for its efficacy.

The second section contains the components for implementing the PACP: it is the
"bicod and guts” of the program. Information about implementation of the program is
provided in the initial chapters. Chapter 3 includes the lesson pians used in training the
nondisabled partners; Chapter 4 includes information on the implementation of the daily
exercise sessions (i.e., a selection of exercise formats, activities forthe sessions, suggestions
for motivating the participants, and a variety of tools for evaluating the effectiveness of the
program.) To provide a clear picture of how all the various aspects of the program work
together, Chapter 5 describes two exemplary exercise sessions. This section ends with
Chapter 6, a list of considerations that should help you plan for the implementation of the
program in your school.

The third and final section contains all the materiais described in earlier chapters of the
manual. The materials have been designed with teachers’ busy schedules in mind. In
addition, a bibliography of related materials is included.
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Chapter 1
Rationale and Program
Description

Introduction

Before youdelve into the information and materials for implementation ofthe Peer-
mediated Aerobic Conditioning Program (PACP), we first want to provide you with the
"behind-the-scenes” work that went into the development of this model prograrn. To
accomplish this, we have developed a rationale for teaching students with disabilities to
engage in physical fitness activities, a brief description of the program, and a summary
of the data collected from the major research areas of this project.

Rationale

We feel very strongly that physical fitness is as important for children or adults with
disabilities as it is for their nondisabied peers. With a preponderance of literature
suggesting the fitness level of learners with disabilities is lower than that of their
nondisabled peers, their need for exercise is perhaps even greater. Thereason forlower
fitness levels is not well understood. it has been suggested that it may be due in part to
delayed physical development or to fewer opportunities to participate in appropriate
fitness programs. Whatever the reason, the maintenance of strength and stamina to
permit participation in daily routines such as job and school performance; the reduction
of body weight and fat to improve health status and appearance; and the reduction of
high blood pressure, high cholesterol levels, and stress to prevent devastating iliness
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Rationate and Program Description

such as coronary heart disease are all important reasons for teaching leamers with
disabilities to engage in physical fitness activities. In addition, there is an abundance of
research suggesting positive associations of exercise with various life-style variables
(intellectual functioning, behavior, and self-concept) among children and adults with
disabilities. A final reason for teaching fitness skills to individuals with disabilities is to
facilitate integration. It has been suggested that integrative programming may be
optimal in a physical education setting because ability differences are minimized.
Moreover, the development of an age-appropriate leisure skill may provide opportunities
for further interactions in normalized school and community settings.

Therefore, itwould appear that an ideal context forintegration may be activities that
involve physical fitness, recreation, and leisure. Itis with this in mind that the idea for
our model demonstration grant was formulated. We thought the idea of nondisabled
students serving as partners for their peers with disabilities in an aerobic conditioning
program had merit. By including nondisabled peers in the program, the need for close
supervision and individual encouragement would be addressed, and also the partner-
ship could help promote interactions between the students with disabilities and their
nondisabled peers.

We want to stress the fact that this program is aerobic. Aerobic means “in the
presence of oxygen," and aerobic fitness is the body's ability to take in (requires efficient
respiration), transport (requires an efficient and healthy heart, and network of blood
vessels), and utilize (depends on the quality of blood and other specific cellular
components) oxygen. The maximum amount of oxygenthatcan be transported fromthe
lungs to the working cells is called the maximal oxygen uptake (VO, max). VO,max is
considered the best single measure of overall fitness, because it reflects the condition
of the cardiovascular and respiratory systems.

A simple conceptualization of working capacity will help to explain why VO,max is
considered the standard measure of cardiovascular fitness. Every activity requires
energy. The body uses food and oxygen to produce the energy it needs to perform its
normal functions. The body stores food but it cannot store oxygen; therefore it is the
amount of oxygen supplied to the working tissues that determines the amount of work
that can be performed. If the respiratory muscles are strong, more oxygen can be
brought in; if the muscles of the heart are efficient and the blood vessels pliable, more
oxygen-carrying blood can be transported to the working tissues; and finally, if the
muscles are toned, the cells can absorb and utilize blood and oxygen more efficiently.

VO,max is most accurately measured by a maximal graded exercise test in which
aperson performs on a treadmill or cycle ergometer, while heart rate and blood pressure
are closely monitored. The expiratory air is collected during the performance and is
analyzed for the amount of oxygen it contains. Ifthere is a lot of oxygen in the expired
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Rationale and Program Dascription

air, that means that the body is not as efficient as it could be in using the oxygen: the
person may not be in very good shape. On the other hand, if there is not very much
oxygen In the expired air, that means the body was efficient in using the oxygen—the
person is probably in good shape. It is often not practical to measure VO,max directly.
It demands relatively complicated laboratory equipment and maximal exertion of the
person taking the test. However, submaximal tests are an alternative. The submaximal
exercise test is based on the principle that the pulse rate increases linearly with
increasing workloads. Consequently, the results from the submaximal performance can
be projected to estimate the maximal oxygen consumption and heart rate.

in the literature of fitness programming, the term “physical fitness” has many
different interpretations and meanings. Special education researchers, examining the
effects of physicalfitness training have focused primarily on the activities involving motor
function (strength, flexibility, power, agility, balance). They have studied the differences
in skill levels of students who are disabled and their nondisabled peers, and have
designed programs to improve the fitness levels of the students with disabilities.
Although motor function is an important component in any fitness program, the training
effect produced by aerobic conditioning improves the hear, iungs, and blood vessels,
making it the key measure to overall physical fithess.

Description

Now that our rationale for the program is clear, we will describe the program. In
general, the PACP was designed to facilitate the participation in and maintenance ot
exercise for students with disabilities. The reasons for embarking on an exercise
program, and the motivation that sustains the exercise may be very different for students
with disabilities than itis fortheir nondisabled peers. Typicaily, nonhandicapped persons
exercise for reasons that are more cognitively based (i.e., weight loss, improvementin
their health status, and relaxation [fun]) and are not necessarily applicable to students
with disabilities. The PACP modelwas developed to address this concern. Inthe PACP,
group participation is a halimark. Students with disabilities are paired with nondisabled
peers during daily exercise sessions. This pantnership serves a number of functions:
(a) it provides the potential to enhance motivation for exercise; (b) it provides the
capacity formonitoring exercise data (i.e., heartrates, laps, duration),and(c) it provides
an opportunity for integration of students with and without disabilities.

The PACP is composed of two major components: a training curriculum for the
nondisabled peers, to prepare them for their role in the program and the daily aerobic
exercise sessions. The training curriculum consists of three units (i.e., defining aerobic
fitness, describing handicapping conditions, and explaining how to implement the
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Rationale and Program Description

PACP), which are delivered prior to the exercise sessions. The aerobic exercise
sessions are conducted three times weekly for approximately 20 minutes each time, and
typically include walking and jogging. Depending on the level of functioning of the
participants, however, many variations in aerobic activity can be introduced.
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Chapter 2
Empirical Bases

Introduction

On the following pages we will report the effects of the PACP on measures of
fitness, integration, and consumer satistaction during our three-year implementation of
the model. We believe that you, as teachers and administrators, deserve evidence that
this program is effective. Oftentimes, needed programs are adopted based solely on
intuition or word-of-mouth reports from colleagues. The data on the following pages are
presented to give you a better understanding of the program, and to demonstrate why
we feel confident that the PACP Model is effective.

This section begins with adescription of the paricipants. Itisimportant to carefully
identify their functioning levels and ages, so that as consumers of the program, you will
know its generality and its limitations (i.e., for whoin it is likely to be successful and for
whom itis not). Following this description, there will be a brief explanation of the research
design. Finally, we will reportthe effects of the PAC on measures of fitness, integration,
and consumer satisfaction. An abundance of data have been collected over the three-
year duration of this project, and reporting it all is beyond the scope of this manual.
Instead, we have limited our discussion to a detailed description of the results from Year
1. Results from Years 2 and 3 will be summarized briefly.

Participants
Inthethree years thatthe modelwas under development, weintroduced the PACP

in four different school settings with a wide variety of participants in terms of functioning
levels and ages. The chart below summarizes pertinent information about the students

o 7 . ~—~y
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Empirical Bases

with and without disabilities who participated in the PACP. It isimportant to note that all
of the students with disabilities were ambulatory.

Nondisabled
Year Group Number and Sex  Age Diagnoses Peaars
1 1 integrated 7 participants 8-13 years developmental delay 11 fifth and
elemeantary 4 girls X=9 sei2ures, micro- sixth grade
school 3 boys cephalus, cerebral students
palsy, CNS disorder, 6 girls
severe mental retar- 5 boys
dation
2 integrated 7 participants 9-12 years Down's syndromae, seiz- 14 fifth grade
elementary 3 qirls x = 10.2 years ures, language delayed, students
scheool 4 boys hydrocephalus, micro- 7 girls
cophalus, cerebral 7 boys
palsy, hyperactivity,
mental retardation
2 1 integrated 6 participants 9-19 years developmental delay, 14 fifth grade
elementary 3 giris X=136 seizures, microcephalus, students
school 3 boys cerebral palsy, CNS 9 girls
{same as disorder, hydrocephalus, 5 boys
year 1)* severe mental retar-
ation
2 segregated 3 panticipants §-17 years seizures, obesity, 17 high school
K-12 school” 2 girls x = 12,7 years asthmatic, trainable students
1 boy mentally handicapped 9 girls
8 boys
3 1 integrated 4 participants 15-20 years Down's syndrome, cere- 8 high school
high school 1 girl x = 17.2 years bral palsy, moderate students
3 boys mental retardation, Mean
full scale 1Q = 45
2 segregated 4 participants 18-20 years Down's syndrome, 8 high school
K-12 school 1 girl x = 19.5 years seizures students
(same as 3 boys
Year 2)

*Participants for Group 1 and Group 2 were drawn from each setting.
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Empirical Bases

Research Design

A Note About Designs

Experimental designs are often misunderstood. In many cases they can be quite
simple and direct. Their purpose is to ensure that when you implement an instructional
program (also referred to as an intervention or treatment) that any changes produced
are, in fact, attributable to your program and not to other factors. To provide a convincing
demonstration, it is beneficial to introduce the program at particular times and withhold
it at other times. In a typical group design, one group of learners receives the program
(i.e., the experimental group) and another group does not (i.e., the control group). In
other words, treatment is withheld from the control group. By comparing changes in
performance from before treatment (i.e., pretest) to after treatment (i.e., posttest) for
each group, you obtain information on the effect of treatment versus no-treatment.

Factors that complicate the implementation of group designs are random assign-
ment to groups and sufficiency of group size. We overcame these concerns by
superimposing another type of design, a muitiple baseline, within a traditional group
design. Inthe multiple-baselinedesign, treatmentisintroducedina staggered sequence
to more than one group. The rationale for its use is that it the performance of each group
changes when, and only when, treatment is introduced, then factors other than your
treatment can be ruled out as explanatory for the change. In this design, control groups
do notremain as no-treatmentcontrols: once changes in perfomance occur forthe group
receiving freatment, it is introduced to the control group. This is the design described
below.

Experimental designs are crucial for demonstrating the effectiveness of an
instructional program or intervention. Without them, it is difficult, if not impossible. to
know thatthe effects or outcomes ars caused by your program. Some examples of other
tactors that may influence learners' performance and thus provide rival explanations for
outcomes include (a) events that occur at the same time that treatment is introduced
(e.g., family crisis, teacher change, power outage) and (b) changes that occur over time
within the learner (e.g., growing stronger, healthier, smarter, or becoming tired, bored,
or ill). Experimental designs allow an interventionistto rule out these gxplantions for the
results.




Table 1
Fitness evaluation schedule for Groups 1 and 2
Evaluation Evaluation Evaluation
1 2 3
Group 1 Baseline  After 6 weeks After 13 weeks
of exercise of exercise
Group 2 Baseline Baseline After 7 weeks
of exerciss
24
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Fitness

An experimental/control group design (without random assignment) was used to
evaluate the effect of the aerobic conditioning program on the predetermined physiologi-
cal measures of fitness. A multiple-baseline design across groups of students (Kazdin,
1982) was nested within this more traditional experimental format. Once the control
group had completed its control function (i.e., assessing changes with a group who did
notreceive exercise), itbecame a second experimental group that allowed us to replicate
the effect of the aerobic conditioning program.

Both groups of students with disabilities were administered three fitness evalu-
ations, including a measure of weight, a determination of percentage of body fat, and a
graded exercise test atthe university physical fitness laboratory. The preliminary fitness
evaluation was performed prior to any involvement in the aerobic exercise program and
served as a baseline measure of each student's cardiorespiratory fitness level and
health status.

All the participants returned to the laboratory for a second fitness evaluation after
Group 1 had exerrised for six weeks and before initiating the exercise program with
Group 2. Thus, the second evaluation served as an indicator of change in aerobicfitness
for Group 1 and as a second baseline measure for Group 2. This allowed an assessment
of change scores for a group that received the exercise and for a group that did not.
Seven weeks later, all participants underwent a third fitness evaluation. The third
evaluation served as an indicator of change in fitness for both groups. Table 1
summarizes the testing schedule for Groups 1 and 2.

Measurement protocols

Measurements of percentage of body fat were determined using skinfold calipers.
Measurements were taken three times using a large caliper, at two sites: the triceps
(back of the upper arm) and subscapular (mid-back). The averaged value of the three
measurements was used to determine percentage of body fat as defined by Boileau,
Lohman, and Slaughter (1985).

A submaximal graded exercise test on a motorizedtreadmill was used todetermine
charqesin aerobicfitness. The treadmill protocols were individualized to accommodate
the laige variation in motor abilities of the participants. Prior to the initiation of the first
test, the treadmill speed was adjusted to a comfortable walking pace (1.75 to 3.50 mphy)
for each student. The speed was then held constant throughout the test until higher
workloads were accomplished. Workload was incremented in two-minute intervals

10
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Empirical Bases

starting at zero percent grade and increasing two percent at each interval. Three
variables determined workload: speed of the treadmill, grade or incline of the treadmill,
and time on the treadmill. As time of the test progressed, the task or workload became
more physically demanding. Heart rate was monitored continuously throughout the test
by a Sporttester PE3000 heart rate meter, and recorded at the end of each minute of the
test. The exercise test was terminated when 60 to 80 percent of the student’s estimated
maximum heartrate (see Karvonen, 1959) was achieved, or when the studentvoluntarily
terminated the test. For each participant, the testing protocol remained the same for
each of the three fitness evaluations.

Integration

In Year 1, integration measures were gathered within the framework of the
experimental design described above. We continuously monitored social interaction
between participants with and without disabilities, with an observational system that
included a definition of social interaction, a recording form, and a recording procedure
for making systematic observations. The de”inition included categories such as touch,
gesturing, nonspeech sounds, and speech. Also recorded were the tone (positive or
negative) of the interaction, and whetherit was aninitiation or aresponse. We observed
only students with disabilities, one at a time, for five minutes per recording, and
conducted multiple recordings per student per week.

These measures were gathered in two settings. Data were collectedin the context
of the PACP exercise sessions to demonstrate that interaction occurred at high rates
during the program itself. In addition, a second setting was selected carefully. Our
reason for gathering data in this setting was to determine if increased interaction would
“spillover” from the exercise sessions to another time of day, when all participants were
together, but no demands were made (explicitly or implicitly) with regard to their
interaction. We feltthe mostimportant question was not whether interaction would occur
whenwe created asituation and instructed students how to interact, but whether it would
occur when there were no demands operating (i.e., students chose to be with one
another).

Consumer Satisfaction

Consumer satisfaction refers to a method of evaluating or validating a program.
Every program is designed to help someone with a problem or to improve one's quality
of lite. Program developers may have their own opinions about the contribution of the
program and they may gather objective measures that assess the success of the

11 ~ - P
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Empirical Bases

program, but the consumer should be asked to evaluate the program and its effects.
Certainly in voluntary programs, consumers register their satistaction regardless of the
formalized opportunity to directly indicate their feelings by dropping out or by not re-
enrolling in the program. Wolf (1978) discussed consumer satistfaction in relation to
three aspects of programming: goals, proceuures, and outcomes. Consumers may
be invited to comment on any one or all three of these aspects.

Consumer satistaction measures were not gathered within the framework of the
design described. To assess the impact of the programon the students with and without
disabilities, a consumer satisfaction survey was administered to the nondisabled peers,
parents, school personnel, and project staff. InYear 1, these different consumer groups
were asked to rate the participants “enjoyment” of the exercise program. The evaluation
was conducted in two parts: Ongoing Satisfaction was measured immediately fol-
lowing three daily exercise sessions, and End-of-Program Satisfaction data were
gathered one week after the completion of the program.

The surveys were individualized for each target consumer group. The format
included a number of questions, each one followed by a 4-point Likert scale or a "yes/
no" choice and a space for comments. As a partial assessment of reliability, relevant
consumer groups (e.g., nondisabled peers, teachers, parents, and project staff) were
asked to respond to similar questions regarding enjoyment of the exercise session for
students with and without disabilities (See Table 3 for a list of similar questions asked
of varying consumer groups).

To assess the enjoyment of the students with disabilities, a number of questions
that measured enjoyment indirectly (see Table 3, Satisfaction of Students with Disabili-
ties) were posed to relevant consumer groups. Students with disabilities also were
interviewed directly to determine their satisfaction with the program; however, because
of their intellectual and communicative limitations, only six students (of the 12 participat-
ing) were included in the assessment. Nondisabled peers’ enjoyment of the exercise
program was assessed by posing questions directly tothem andby asking other relevant
consumer groups to rate their enjoyment (see Table 3, Satisfaction of Nondisabled
Peers).

Results
Fithess

The results of the fitness evaluations for Years 1, 2, and 3 are detailed below.
Again, we are providing you with this information so that you may evaluate the program
yourself. Through this evaluation procedure, you will discover the effect of the PACP on
weight, body fat, and heart rate for the children and youth who participated.

12 -
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Weight and Percentage of Body Fat

The test of significant differences across fitness administrations for weight and
percentage ofbodyfat(x + SE)wasdetermined with a one-tailed paired ttest. For both
groups, we expected percentage of body fat to decrease from the baseline measure
(Time 1) to the posttest (Time 3); weight could increase due to growth ~ndgreater muscie
mass, could remain stable, or could decrease due to fatloss. In Year 1, for Group 1, the
hypothesized changes were realized (i.e., percentage of body fat decreased from
21.4 + 3.7 to 20.9 + 3.9, and weight increased from 29.0 + 4.6 to 30.3 + 5.0);
however, the changes did not meet statistical significance. For Group 2, the hypothe-
sized changes were not realized (i.e., percentage of body fatincreased from18.3 + 3.0
to19.6 + 3.1,andweightincreasedfrom34.0 + 3.6t034.8 1+ 3.4). Althoughthechange
was not significant, it was in the wrong direction. Resuits from years 1, 2, 3 are
summarized in Table 2.

Heart rate responses

Figures 1 and 2 on the following pages summarize the individual heart rate
responses of participants in Groups 1 and 2 across Tests 1,2, and 3 for Year 1. Heart
rates appear on the vertical axis and workload appears on the horizontal axis.

For all six students in Group 1, heart rate values improved from Test 1 (pretest) to
Test 3 (13 weeks of exercise). It should be noted, however, that for JS, the marked
differences in heart rate values from Test 1 to Test 3 were observed only at lower
workloads; athigher levels, the difference was notdetectable. Forfour ofthe six students
in Group 2 (see Figure 2), heart rate values improved from Test 1 (pretest) to Test 3
(seven weeks of exercise); for the remaining two students (MN and HT), heartrate values
showed no improvement.

To summarize briefly, when individual students’ data are analyzed visually, 10 of
the 12 participants demonstrate improvement from Test 1 to Test 3. Two students (and
perhaps a third) do not appear to improve.

Another way to analyze the heart rate data produced by treadmill testing is to
collapse the data across students within a group to assess group effects. We did this
by summing the heart rate values for all six students within a group minute-by-minute,
and then dividing by six to obtain an average heart rate for the group for each minute on
the treadmill. We limited this analysis to the first six minutes on the treadmill, because
some students remained on the treadmill for only six minutes on one or more tests.
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Figure 3 reveals the average exercise heart rates for minutes 1-6 on the treadmill
for each group on each of the three tests. The dashed line indicates when exercise was
introduced for each group. ltis clear that mean exercise heart rates changed for each
group only after the PACP was introduced to that group. After six weeks of exercise,
Group 1 evidenced a substantial decrease from 154.8 bpm to 144 .5 bpm. This change
approached statistical significance. After 13 weeks of exercise, a significant decrease
(from 154.8 bpm to 136.1 bpm)was observed, as indicated by the asterisks above Tests
1 and 3.

Prior to beginning the PACP, Group 2 showeda nonsignificantincrease in exercise
heart rate from Test 1 (154.2 bpm) to Test 2 (155.6 bpm). Remember both of these
evaluations were pretests, because Group 2 was serving as a control during this time
period. From Test2 (the second pretest) to Test3, asig nificant decrease was observed,
as indicated by the asterisks above these two tests. The average heartrate value forthe
group was reduced from 155.6 bpm to 144.7 bpm.

Years 2 and 3

Figures 4 and 5 reveal that the group datain Years 2and 3 of the project produced
similar results. Thatis, fitness levels of students with moderate and severe intellectual
disabilities improved only when the PACP was introduced. itis clear from these findings
that the effectiveness of the PACP was consistent for participants across a wide range
of disabilities and ages. Although the results in terms of physical fitness were very
positive in general, some qualifications are needed to understand shortcomings or
limitations, as well as the strengths, of the PACP.

In Year 1 of the project, we observed vast differences among students in the
amount of improvement accruing from participation in the PACP. We believe a major
factor causing these differences was our inability to monitor heart rates during the daily
exercise sessions. We had hoped to obtain this measure by conducting pulse checks
(radial artery in the wrist), but found that we could not obtain accurate readings because
students had difficulty remaining still during the check. Because we could not measure
exercise hear rates during the sessions, we were not able to individualize the intensity
of the workouts for each participant. Such individualization is realized by determining a
heart-rate targetzone for each student (refer to Chapter 4. Evaluation-Fitness) andthen
maintaining heart rates in that zone for that student.

As a result of our failure to individualize exercise intensity, all of the participants
exercised at very similar levels. This meant that some students, including those invery
poor condition when the PACP began, were havingto push themselves to keep up, while
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Figure 5 others—those who were in good physical condition, easily maintained the ongoing
o exercise intensity level. These conditions produced mixed results in terms of individual
1 msmme | exencise fitness gains. Those students who were least fit substantially improved their levels of

GROUR fitness; those already in good shape demonstrated little change.
Lackofindividualizationwas remediedin Years 2 and 3 with the purchase of aheart
rate meter, (Sporttester PE 3000) which allowed us to monitor minute-by-minute
exercise heart rates during the daily exercise sessions. These meters contained
auditory signals that could be set at the two end points of the target zone, such that one

MEAN EXERCISE Tt ] Tewz | Tems signal would be triggered if the heart rate fell below the base rate, and the other signal
FOR MiNuTES would sound if the heart rate exceeded the top rate. Nondisabled peers became
TAEABHILL  re0q sensitive to these signals, and used them to structure the level of their encouragement.
’: 2 sRouP 2 Of the 17 students for whom we gathered fitness data, (tested on the treadmill) in Years

i 2 and 3, only two showed little or no improvement.

We are not suggesting that every reader who decides to adopt the PACP needs
to purchase a heart rate monitor, although we do believe it is a good and reasonabie
investment. Such a purchase is notindicated if accurate exerc.se pulse rates can be
obtained, or if improvements in cardiovascular fithess are a secondary concern,
subordinate to social and recreational objectives that may be met by participation in an
integrated recreation program.

Another criticism that might be leveled at the PACP is insufficiency of the number
of students who have participated. Over the three years of the project, more than 50
students with moderate and severe disabilities have been included in the PACP. We
have gathered objective measures of fitness for 29 of these participants. Furthermore,
more than 70 nondisabled students have participated as partners or peer-mediators in
the PACP. Although the numbers are not extremely large, the empirical basis for the
program is compelling for a sufficient number of students to warrant serious considera-
tion.

Tastt Tesz  Testd

Perhaps the most important consideration in making a decision about adoption of
the PACP is a thorough understanding forwhom itwas effective and forwhom itwas not.
Previously, we discussed one limitation that had been remedied: a student’s entering
fitness level. Until we individualized according to heart rate, those in poor condition
benefitted more than those in good condition. We have not had as much success with
another concern: students who are either noncompliant or whose level of motivation to
exercise createsdifficulty in maintaining the required intensity. These two problems are
notunrelated. Thatis, low levels of motivation may produce noncompliance. The two
are mentioned separately, because in some instances it appeared that motivation wasn't
an issue; rather the student was noncompliant representing a problem in behavior
management.

3:} 17 o ?1




Empirical Bases

Our response to the problems of motivation and noncompliance was to enhance
the reinforcing value (the enjoyment) of the exercise sessions. The same factors that
may be effective at maintaining participation in exercise with nondisabled individuals
(e.g., losing weight to improve appearance, stress reduction, decreased risk of car-
diovascular disease) probably are not operating for those with more severe intellectual
disabilities. Thus, we attempted to capitalize on social incentives, by including nondis-
abled peers as partners, and by identifying individualized reinforcers that could be
dispensed contingenton achieving pre-established goals during a session. Please refer
to Chapter 4 for a more detailed description of motivational strategies.

in the most difficult cases. we temporarily abandoned our objective of aerobic
training and focused instead on reinforcing longer periods of participation in exercise at
very mild intensities. Our hope was to encourage compliance and participation by
allowing these students to exercise at a level that was comfortable for them, and then
to gradually increase the intensity of the exercise until it was within the aerobic range.
Even with all of our efforts, we had a great deal of difficulty with four or five participants.
interestingly, the PACP appeared effective in demonstrating aerobic conditioning
effects.

Integration

The effect of the PACP on the amount of interaction between participants with and
without disabilities is presented below. Remember, the mostimportant questionwas not
whether interaction would occur when we created a situation and instructed students
how to interact, but whether it would occur when there were no demands operating.

In Year 1, we found that the amount of interaction between the participants with and
without disabilities during the exercise sessions was consistently high. In the setting
comprised of children with more severe disabilities, the levels of interaction varied from
about 80 percent to 100 percent of the time we recorded. In the setting comprised of
children with more moderate disabilities, the levels varied from 50 percent to 90 percent
of the time. Itis noteworthy that the frequency of interaction was less with those whose
disabilities were less severe, and that a decreasing trend characterized the data for this
group: thatis, over the seven weeks of exercise for this group, the amount of interaction
continued to decrease.

in Year 1, social interaction data were gathered in the cafeteria at lunch time to
assess the interaction "spillover” from the exercise sessions. This was the only setting
available in eitherschool where the PACP participants were together. The results reveal
that the level of interactionbetween the program pe-cipants with and without disabilities

J<
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was very iow and was unaffected by the PACP (i.e., no systematic change was noted
as a result of participation in the PACP). To more fully understand the enormity of the
interactional deficit, we ~athered data in the cafeteria on interaction between randomly-
selected nondisabled s..dents. The results of this control procedure are noted by the
horizontal lines on Figures 6 and 7. We were somewhat surprised by the lack of effects
on attitudes and social interaction reflected in our data. Qur project staff believed (from
what they had observed) that some change had occurred. Furthermore, comments by
teachers on the Consumer Satisfaction Surveys (see below) hinted that they too had
noted changes. Because of this gap between what was observed objectively and what
was “noticed" subjectively, we pinpointed limitations (i.e., poor setting and data-
collection procedures) in our methods and attempted to remedy these problems in Years
2 and 3.

As a resuit of these limitations, in Years 2 and 3 we decided to use ihe time
immediately before and after the formal exercise sessions as the period to assess
“spillover.” In large part, this was done because the time when the participants were
integrated was so restricted.

Another procedure for collecting data was added to our arsenal because we
thought that we might have missed a number of interactinns that were “flesting” or brief.
Remember, we had gathered data on each participant with disabilities during five-minute
samples. Even if we had three observers recording, any interaction occurring by the
remaining four participants would be missed. Thus, we adopted PLA-CHECK recording,
which consisted of scanning the setting for all participants present within 10-second
intervals and deciding whether each was interacting or not. Thirty such determinations
were made for each 5-minute observation so that all participants were observed every
10 seconds. A summary statement and specific data for Years 2 and 3 are presented
below.

Year 2:

Summary: Due to the low rate of interaction during Year 1, we added a quantitative
measure borrowing heavily from PLA-CHECK (Cataldo and Risley, 1974). Therefore,
in Year 2 individual and group measures of Sl were collected. Generally, the results were
similar to those reported in Year 1; thatis, participation in the PACP had little or no effect
on interaction.
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Resulls; Group Analyses (PLA-CHECK)

Setting

Group 1

Group 2

PACP

B1-100%(x=77%)
R = 80-100% ({X=95%)

0-55%
R = 0-100% (X=50%)

Generalization:
Nonstructured time
prior to and follow-
ing the exercise
sassions. Recess
period (Group 1
only)

5-100% (x=41%)
R = 56-100% {x=89%)

4-55% (X=22%)
R = 27-100% (x=63%)

(T=touch, MG=motor gestural, V=vocalverbal. and PQO=position ang orientation)

Sefting

Group

Group 2

PACP

0-100% (x=81%)

R = 95-100% (X :98%)
T=43% V=16%
MG = 40% PO = 2%

0-100% (X=54%)

R = 75%

T=37% V=19%
MG = 20% PO = 24%

Generalization:
Nonstructured time
prior to and follow-
ing the exercise
sgssions. Recess

0-100% (x=11%})

R = 57-100% {x=66%)
T=33% V =26%
MG =35% PO = 85%

Not done

pariod (Group 1 only)

Year 3:

Summary: The low rate of interaction during Years 1 and 2 continued to surprise us. On
an intuitive level we felt the quality of interaction was improving. In addition, teacher
responses on the Consumer Satistaction Surveys hinted that they noticed changes as
well. Based on these assumptions, we modified our code during Year 3 and continued
to measure Sl in the PACP and in the generalization setting. In addition, two
\nterventions were developed and implemented. One intervention involved manipula-
tion of teacher presence and the other manipulated the amount and type of information
provided to the students with disabilities.

Results showed that participation in the PACP had little to no effect on social interaction.
Results of the mini-investigations were equivocal; teacher proximity had little effect on
interaction and peer knowledge may increase peer interaction.
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Besults. Group Analyses (PLA-CHECK)

Setting

Group 1

Group 2

Generalization:
*Nota: the percent
of interval data

was convertad

to rate of interaction/

Classroom, hailways
betwesn classroom
and gym, and the
gym prior to and
following sessions

Nonstructured timea
prior to and following
the exarcise session

minute

Target  Nondisabled | Target Nondisabled

Basaeline 1.05* 1.75% 10% 5%
Intervention 1.35" 8% 8% 10%

Consumer Satisfaction

Table 3 summarizes the ratings of enjoyment by all consumer groups for the
students with gisabilities and their nondisabled peersin Year 1. Descriptive statistics and
visual inspection were used to analyze the data. Responges to each gquestion were
summed and a mean was reported for each question. Yes/no questions were scored by
assigning a value of 2 to "yes" and 1 to "no" responses.

Satisfaction of Students with Disabilities

Nondisabled peers, teachers, and project staff rated the enjoyment of the program
for the students with disabilities on a scale of 1 (low) to 4 (high) after three daily exercise
sessions that vccurred in the last month of the program (Ongoing Satisfaction). The
combined average rating of these questions was 2.7. The teachers' ratings of whether
or not their students appeared to have enjoyed the program upon returning to class (a
yes/no question) was 1.7 (Group 1, 1.6; Group 2, 1.8). The students with disabilities
(Group 2 only) also were asked following the same sessions if they had fun and liked the
program. Of the six students with disabilities that responded to the survey, four
consistently responded yes; a group mean of 1.9 was recorded. To assess the reliability
or agreement of responses, a comparison of similar questions across consumer groups

@ 3%
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revealed that three of the four possible comparisons associated with the Ongoing
Assessmentwere within 0.2 of a point of one another. The End-of-Program Satisfaction
combined rating for students with disabilities was 3.3 (Group 1, 3.0, Group 2, 3.7);
however, the reliability was poor, perhaps due to the reliance of a single point of
comparison between teachers and parents of participants with disabilities.

Satisfaction of Nonhandicapped Peers

The results of the Ongoing Satistaction of the nonhandicapped peers are also
presented in Table 3. The combined average rating to the responses from the
nonhandicapped peers, their teachers, and the project staffwas 3.5 (Group 1,3.5; Group
2, 3.5). When the nonhandicapped peers were asked how much they enjoyed the
exercise sessions, the combined average rating was 3.3 (Group 1, 3.3; Group 2, 3.3).
When queried about a choice of working with a peer who had a disability or doing a
program management task, they reported they would prefer to work with a peer
(combined 3.3; Group 1, 3.1; Group 2, 3.4). The End-of-Program Assessment was
completed by the teachers of the nonhandicapped peers (Groups 1 and 2), and the
nonhandicapped peers in Group 1 only. (The results from the nonhandicapped peers
in Group 2 were not collected due to end of the year schedule conflicts.) The teachers'
combined rating of how much they thought their students "gnjoyed"the programwas 3.5
(Group 1, 4.0; Group 2, 3.0). All nine nonhandicapped peers who responded reported
a high level of enjoyment (4.0) in working with the students with disabilities and none of
them would have dropped out of the fitness program while it was ongoing. When asked
whether or not they would like to be involved again the following year, eight of nine
responded yes.

Years 2 and 3

Asin Year 1, consumer satisfaction surveys were administered twice during Years
5 and 3. The first administration, however, was shifted in time so that it was completed
toward the beginning of the program; as before, the second was completed at the
program's conclusion. The purpose of the shift in time was to obtain feedback that we
could use immediately to make changes to enhance consumers’ satisfaction while the
program was ongoing.

Two additional changes were implemented in Years 2 and 3. First, items were
organized according to goals, procedures, and outcomes. The first dimension, goals,
addressed the need for students to be physically fit and to be educated in integrated
settings as well as the need for school time to be allotted to these goals. The next
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Table 3
ongoing and End-of-Program Consumer Satisfaction Surveys: Within Group and Across Group Means

Consumer groups

Teachers Parents of

Students of students Teachers of students

with Nondisabled with dis- nondisabled Project with disa-
disabilities peers abilities peers staft bilities
(N=6) (N=25) (N=7) (N=2) {N=3) {N=9)

Ongoing Satisfaction Survey
Satisfaction of students with disabilities

1. Nonhandicapped peers: 3.
When you arrived at your parner's (3
classroom, did she/he want to
come with you? (no, not at all; yes,
very much)*

Teachers of students with disabili- 30

ties: (33:2.7)
How willingly did go with

his’her nonhandicapped peer or

project staff when she/he came to

the classroom? (totally unwillingly;

vary willingly)

2. Whan the exercise program started, 2.4 24
how much did want to begin (2.6;2.2) (2.5:2.2)
exercising? (none; a lot)

3. How much did you have to push/ 3.2
pull your pariner through the hall {3.0: 3.3}
to get himvher to the exerciss pro-
gram? (alot; none)

4. Nonhandicapped pesrs: 24
During the exercise program, how (2.1, 2.6)
much did you have 1o push/pull
your pariner to keep himvher from
sitting down or running away? (a
lot; none)

Project staff: 2.6
During the exercise program, how (2.5.2.8)
much did have to be pushed/

pulled to keep hinvher from sitting

or running away? (a iot; none)

5. Whan the exsrcise session ended 2.0 3.
today, how much did want 10 (2.3, 1.7) 2
leave? (alot; not at all)

6. Upon 's r@turn 10 the class- 1.7

room after the fitness program, did (1.6. 1.8

she/he appear to have anjoyed the

Srogram’? (yes: no)

id you have fun today? (yes: no) 1.9°
{Group 2 only)
8. Did you like this program today? 1.8°
{(yes. no) (Group 2 only)

Satisfaction of nonhandicapped peers

1. Did you have o encourage stu- 40
dents to attend the exercise session (4.0.4.0)
today? (a lot: none)

Q. 23 | 3
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(Table 3 continued) Consumer groups
Teachars Parents of
Students of students Teachers of students
with Nondisabled  with dis- nondisabled Project with diss-
disabilities peers abilities peers staff bilities
(N=6) (N=25) {N=7) (N=2) (N=3) (N=9)
2. How many students asked to be ex- 4.0
cused from today’s exercise pro- (4.0. 4.0)
ram? {alot; none)
3. When it was time for the students 35
§nonhandicapped poers) to leave (4.0.3.0)
or today's program, how quickly
did they finish what they were doing
so thay could get o the pro-
gram? (dawdied; very quickly)
4, How much did you enjoy the exer- 33
cise program foday? (not at ali; alot) {3.3;3.3)
5, How much are you locking for- 33
ward 10 the next exercise session? (3.4;3.2)
{not at all; a lot)
6. !t you had a choice to work with a 33
partner (partners=students with {3.1:3.4)
disabilities) or help the program
staff do something like count laps,
how much would you like to work
with a partner? (not at all; a lot)
7. Are you looking forward to the end 35
of the program? (a lot; not at all) {3.5;3.4)
8. From your observations today, 3.4
what percent of the nonhandi- (3.0;3.8)
capped peers were positively in-
volved in the program? (0%, 100%)
End-of-Program Satisfaction Survey
Satisfaction of students with disabilities
1. How much do you think 33 3.3
___has en}?oyad participating in (2.6, 4.0) {3.3:3.3)
the program? (not at all; a lot
Satisfaction of nonhandicapped peers
1. How much do you think your students 35
gnjoysed the program? (none; a lot) {4.0:3.0)
2. Overall, how much did you enjog 4.0
working with students with disabili- (Group 1 only)
ties? (not at ali; a fot)
3. I you could have dropped out of 1.0°
the fitness program while it was (Group 1 only)
oing on, would you have? (yes; no)
4. Would you like to be involved in 1.9
this program or a similar one next (Group 1 only)
ysar? (yes; no)
' - )represents the textyal descriptors used as anchoring points (1: 4) for each Likert scale.

» Vajues indicate X of Group 1 2+ X of Group 2

¢ Values ingicate (_)2 of Group 1: X of Group 2).
4 Denotes a yes/no question (yas - 2:no - 1), :3 }
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dimension, procedures, addressed the procedures and management of the program.
The program's effect on the routine of the school, day-to-day programming, and
communication between school personnel and project staff were examples of questions
related to procedures. Questions pertaining to outcomes or effects completed the sur-
vey. Consumers were asked about the observable changes in physical fitness and
social interaction of those participating.

Table 4 is a listing of items organized by goals, procedures, and outcomes as well
as by consumer groups.

The second change we made in Years 2 and 3 was to use a 6-point Likert scale
instead of a 4-point scale. Four points did not allow a sufficient spread to assess clear
differences in responding; by broadening the scale, clearer differentiation was fostered.

The results of the Consumer Satisfaction Surveys in Years 2 and 3 were generally
positive. We found that those closest to the PACP (i.e., teachers, nondisabled peers)
rated itthe highest. Those who had leastcontact(e.g., parents of the nondisabled peers)
were not as positive. We realized that our communication to those with less contact
needed to be enhancedto make themapart of the program. Anillustration of resuits from
a survey administered to one group in Year 3 appears in Table 5.
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Table 4
Selsctad Questions Drawn from Consumer Satisfaction Survey
Goals

Teachsrs and Schoco! Personnel

1. How strongly do you beliava that scheol time shoukd be allolted 1o programs that deal with physical fitness?

2. How strongly do you believe that school tima should be allotted to programs that deal with facililating soc:at interaction between students with and
withou! disabilities?

3. Mow imporlant do you feel it is for your students to . (a) learn more abou! students with(out) disabilities? (b) interact with students with{out)
disabiliies? (c) assume a helping role with students with disabilities? (d) be friends with sludents with{out) disabilites?

Paronts

1. How important is it to you that your child be physically fit?

2. How important is it to you that your child interact with children who {do not) have disabilities?

3. How much of a role do you think the schools should assumein- (a) leaching children to be physically it? (b) teaching children about persons with
various disabiities? (c) facilitating social interactions between students with and without disabiliies?

Nendisabled Peers

1. How much do you like to be physicaly active?

2. How importan! do you feel il is for Students with and without disabilities to be physically fit?

3. How important do you feel il is for studenis with and without disabilities to mteract soctally?

Procedures

Teachers and School Parsonnel

1. How much did the program affect the routine of your class”

2. How much do you think your students enjoyed the program?

3. Wiwid you be willing 1o have your students involved in this program next year?

4 How satisfied were you with the way project staff: (a) managed the program? (b) communicated with you about the program? (c) interacted with
the sludant participants?

Parants

1. How much do you thinK your child has enjoyed participating in this program?

2 Lo you think this program should be continued nex! year?

3. Was the communication from the project staft sufficient?

Nondisabled Peers

How much did you enjoy working with students with disabilities in the exarcise program?

How much did you enjoy the longth (# of wgeks) of the program?

How friendly weré the project staff 1o you?

How well prepared were you 10 work with students with disabiiities in the exerciso program?

Nex! year, would you hike 1o be involved in this program or a simifar ona?

Would you encourage your {riends lo be invotved in this program next year?

[ SRR i N

Outcomaes

Teachers and Schoof Parsonne!

1 How valuabie do you think this program was for your students?

2 8ince this programbegan in your school, have you nolced any changes in your students in the following areas () interactions with (non)disabled
peers? (b) hilness‘activity level?

Parents

1 How valuable do you think this program was for your students?

2 Since the program began. have you noticed any changes in your child that might be related 1o the program with respect to  (a) physicat titness
tevel? (b)interacling with (nonjdisabled poers?

Nondisabled Pears

1 Since the exercise program began. how much more comioriable are you with studants with disabiitias?

2. Since tha program began. have you noliced any changes in your liness level?
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Empirical Bases

Table §
An illustration of results from a Consumar Satisfaction Survey
(Scale 1-6. *Scores reprasent means for each consumer group.)

Nondisabled Teachers and Parents Parents
Students School Personnel (Nondisabled) (Disabled)
(N=T) (N=4) (N=5) (N=5)

Goals

Importance for students with
disabilitias to be physically
fit 4.1 5.75 54 53

Belief that school time should
be allotted o physical fitness
programs a9 6.0 48 53

Procedure

Program'’s effect on the
routine of the school dlass - 1.2

Satistaction with program

management 54 58 48 51
Satistaction with program

staff communication 54 5.8 33 49
Outcome

Noticeable changes in the

interaction of disabled and

nondisabled students 4.6 3.5 2.6 38
{n=2)

Noticeable changes in social
skills in general 4.0 2.0 24 4.2
(n=1)

Noticeable changes in fitnass/
activity level 2.8 3.1 24 38

A score of “1" indicated absence of the quality measured by the item (e.g., not at all important or no change): a
score of "6" indicated an abundance of the qualily measured by the tem (e.q.. very important or a large change).
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Section 2
—Components for Program
Implementation—
Blood and Guts
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Aerobic
conditioning

Chapter 3
A Training Curriculum
for Nondisabled Peers

The partnership between the students with disabilities and their nondisabled peers
is the key to the success of the PACP model. Thus, careful consideration should be given
to the instruction of the nondisabled peers. A training curriculum for nondisabled peers
is described in this chapter. It includes curriculum units designed to promote an
understanding of aerobic fitness, handicapping conditions, and the procedures used
during the exercise sessions. The lesson plans for each curriculum unit are included in
this section. Beside the textis areduced graphic of the overhead projector materiais you
could use for your classroom presentation (The reproducible overhead projector
materials, pre/posttests, and a skills checklist are included in Appendix A).

You may wish to adopt the entire curriculum, or you may want to pick and choose
specific content for your purposes. The units were designed for an upper elementary
school group. However, there is a lot of information packed into these units to
accommodate varying age groups. The presentation could be adapted to meet the
educational level of a younger or older student group.

AEROBIC CONDITIONING UNIT—DAILY LESSON PLANS

The daily lesson plans for the aerobic conditioning unit are outlined below. The unit
introduces the students to the workings of the circulatory and respiratory systems and
then by discussing the benefits of aerobic exercise, weaves together their knowledge of
the two systems. There is a lot of information in ihis unit — m-uch of which may need to
be modified or excluded for younger audiences. However, we have covered this topic
in detail so thatyou can filter the material appropriate for your classroom situation. Have
duniil
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Introduction

Have you ever played so hard or run so fast that you felt as it you couldn’t do any
more? What happened? !f you were hot and sweaty, you probably stopped under the
shade of atree and plopped down on the ground (#1). Thenyoulay, pantingandgasping
for every breath of air and feeling your heart pounding so hard you could feel it in your
brain. Have you ever asked yourself what goes on inside your body when you exercise?

That's exactly what we're going to be talking about. We're going to take a look at
what's going on in there, and get to know some of the amazing territory of your body.
We'll take a close look at your heart and lungs (#2). We'll study them to see how they
work together when you're resting and when you exercise. Afterstudying these amazing
organs, you'll have a better appreciation of how our bodies work and the importance of
keeping them healthy. So, let's get started and have some fun. Be prepared to be
amazed at your own insides!

Understanding the Heart and Circulatory System
importance of Circulatory System

You have inside you miles of biood vessels, billions of cells, hundreds of muscles,
thousands of hairs, and quarts of blood. To maintain ine billions of celis that make up
the human body, there must be a continuous stream of oxygen coming into the body and
a continuous removal of the waste products from the cells (#3). Your body can't store
oxygen the way itcan store food. There needs to be a constantsupply ofittothe muscles
so that they can do their job. To keep a constant supply, we need to bring the oxygen
into our bodies (we do this by breathing), and then we needto have ittransportedto every
cell in the body.

ltis the heart and circulatory system that makes sure that the all-important oxygen
gets to each cell (#4). The circulatory system is the transportation system of the body,
and it performs its job of pumping biood day and night for a lifetime. Let's take a closer
fook at this hard-working system.

Arteries-Capillaries-Velns
Blooddoesn't slosh aroundinside of you like waterin ajug. itflowsinaneat, orderly

fashion in tubes called biood vessels (#5). There are three different kinds of blood
vessels. Each one has a special job. The arteries handle the fast and furious rush of
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blood away from the heart (Arteries - Away: it's easy to remember, arteries and awa
(”VVVV"\/VVVV\A RTERY ) both begin with an “A") They are big musclyey tubes with thick, elastic walls. g
Fast and lurious rush of blocd Another kind of blood vesselis called a capiliary. Capillaries are the smallestblood
vessels. Each one is thinner than a single strand of hair. There are millions of
CAPI LLABY capillaries—in fact, every cell in your body is no more than a hair's width away from one.
The reason for every cell being so close to a capillary is that it is here that the
(WE IN ) exchange takes place. Oxygen and other nutrients pass out of the blood and into the cell
ST e T e while waste products pass out of the cell and into the blood.
' The third type of blood vessel is a vein. Veins return blood to the heart and lungs.
5 Blood flow in the veins is not nearly as vigorous as itis in the arteries. To compare this

flow, imagine ariver. Picture the frantic rush of a river over rocks versus the calmer flow
further downstream. The frantic rush is in the arteries; the downstream flow is in the
veins. The blood in the veins moves slowly and smoothly.

So, let's see how these three types of blood ve ssels work together (#6). When the

blood leaves the hear, it is pumped into the ancries. The arteries that leave the heart
are very thick tubes, but they soon branch again and again to form many smaller tubes.
ARTERIES VEINS The arteries splitinto tiny blood vessels called capillaries. The capillaries supply oxygen
that the muscles need for movement. They also pick up the waste products from the

CAPILLARIES > ) ) ,
cells. The capillaries lead from the muscles and organs into bigger and bigger blood
6 vessels called veins. The veins collect blood from all over the body and take it back to
the heart. The entire trip from the heart out to the muscles and organs and back again
takes less than one minute and this network comprises about 60,000 miles.

UNDER YOUR TONGUE: a good place 1o observe hving
blood vessels first hand is under your tongue.

ACTIVITY: UNDER YOUR TONGUE |
me Bfaad & Guts A weridng gulde to yaur awn fns;des page 54.

Procedures: exp!anatson‘ prov%ded_ on ovemead

1 U 8 mureor K100k a1 e undw e of
your longue
§ Color and 62@ wiHl halp you sdentty the
KN O8 O VEEAUE
THICK BLUL LINES « VEINS
Tmcn PINK UINES - ARTERIES
TINY AR LINES « CAFHLLARIFS

§ Aot guod pace o keang capdiwt The Heart: A Look from the Inside

Op Now we know oxygen-rich blood travels out of the heart through the arteries to the
capillaries. In the capillaries, the oxygen is dumped off in the cells and waste products
are picked up. The blood then travels back to the heart through the veins. Butsome big

-
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Tennis Ball Squesze Try to do a hear's work with your
hand. Test the ease with which you can squeezs, and ge!
a grasp of this mighty muscle.

o B

1. The force needed to 2. H you squeaeze 60x a
squeeze atennisbailis minute (a normal
similar to the force pulse), you will get a
needed 1o squeezs good idwa of how hard
blood out of the heart. the heart works. 8

>
Zanin e 10
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questions still remain. What happens to the bloodin the f heart? How does the blood get
oxygen? What happens to the waste products picked up from the cells? Let'stake a
closer look at the heart to answer these questions.

Let's start by getting an appreciation for how hard your heart works.

ACTIVITY: TENNIS BALL SQUEEZE
From Biood & Guis: A working gwde to your own insides page 50.

Equipment needed' tenms baus {1 ba:l/team), 1 stop watch, overhead #8
Procedures: - |
1. Divide class into pairs. Give 1 tenms bail to each pair.
2. Use overheadto demonstrate how they shouid squeeze the ball so that
~ it ls indented,
3. Teli students that when you say ‘begin." they should foraefuﬁy squeeze
~the ténnis ball avery fime you say "Squseze.”
4. One member of the pair holds the ball.. Start the stop watch and every
_second teli them to squeeze (coninue for 1 minute). '

§. Askthe students how they feet Gou!d they do it for an entire day without
“stopping? Two days?

6. Explain that a normal heant (at rest} baats anywhere from 60-100 beats/
min. They are getting some idea how hard the heant works at rest,
Imagine what it would feel like during exercise.

7. Allow second member of the pair to try it.

Parts of the Heart

Now that you have an idea of the strength of the heart, let's find out more about it.
Yourheartis a hollow muscle about the size of your fist. Many peoplethink thattheir heart
is on the left side but that's not quite true. It actually hangs near the center of the body
(#9). The pointed tip at the bottom of the heart sticks out and touches the left side of the
chest. This is the spot where it is most easily felt.

It you could look inside your heart, you would see two pumps working side by side
(#10). On your right side (note: right side ot your body but left side if you were looking
at someone) is the pump that pumps blood to your lungs to pick up oxygen. On the left
side is the pump that pumps oxygen-rich blood out to your body.

Both pumps are divided into two spaces called chambers. Each top chamber is
called an atrium. The bottom ones are called ventricles. Depending upon which pump
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they belong to, they are either the right or left atrium and the right or left ventricles. The
two sides of the heart do not work independently; they are precisely timed as a team.

Blood Flow

The pumping system of the heart is very efficient. Your blood makes 1000
complete trips around your body each day and as you already know, each trip takes less
than one minute. Let's trace a drop of biood through the system to see how it all works (#11).

Oxygenated blood leaves the Jeft ventricle (we'll find out how it gets oxygen in just
a minute, be patient) through the aorta. From the aorta, some of the blood goes upward
tofeedthe cells ofthe head and neck, and particularly the brain. Other oxygenatedblood
travels to the organs, chest, pelvis, and legs. Other blood goes to the heart muscle itself
(it might seem silly for the heart to have its own vessels because it fills up with blood so
many timesduring the day, but the blood the heart pumps doesn'tgetto the heart muscle
celis that do the work). The arteries divide into smaller and smaller branches. From the
arteries, the blood flows into the capillaries. In the capillaries, the oxygen in the blood
is deliveredto the cells while the waste products from the cells are picked up by the blood.
The capillaries converge to form larger vessels called veins. The veins return the
oxygen-poor blood and the waste products to the heart. The blood flows into the right
atriumand is darkin color. When the right atrium is full it contracts and the blood travels
to the right ventricle. Then the right ventricle contracts and the blood is sent through the
pulmonary artery to the lungs. It is in the /ungs that the blood gets its new supply of
oxygen. Inthe lungs, carbon dioxide (a waste product from the cells) passes out of the
blood into tiny air sacs, and oxygen from these air sacs passes into the blood. Even
though it is the same blood that carried the wastes, it has now unloaded them and taken
on a new cargo of oxygen. The oxygen-rich blood is now bright red. It travels back to
the heart through the pulmonary vein and empties into the /eft atrium. When the left
atrium fills, the blood flows to the left ventricle, where it is again pumped out to the entire
body. The heart neverrests.

Heart Facts

The hearttruly isamazing (#12). Think aboutsome ofthe facts thatyouhave learned.
The Heart: A Look from the Outside

We've taken a close look at the heart from the inside. We've followed the pathway

of blood through the heart to the body and back again. But doctors and scientists can't
always look atyour heart that way-—they needto study your heart fromthe outsicde too (#13).

|
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How can they do that? We're going to look atsome of the ways the heart can be studied
trom outside your body. These methods are commonly used by health practitioners to
determine huw healthy your heart is.

Pulse

One of the ways you can find out about the heart from the outside is by feeling your
pulse. The pulse is caused by the blood stopping and starting as it rushes through your
arteries (#14). When the heart contracts (pumps), it forces blood out into the arteries.
The walls of the arteries stretch. As the heartrelaxes, the artery walls contract to push
the blood along. Each time the artery walls expand and contract is one pulse beat. By
measuring your pulse you can find out how hard your heart is working.

Arteries are usually located far below the skin for protection (If your aorta were
suddenly cut, blood would squirt six teet into the uir - it would be very difficultto s op tihe
flow). However, they do come cleser to the ski at several points on your body. Itis at
these points that you can feel your pulse. Chzck this chart to help find your own pulse
points(#13).

ACTIVITY: PULSE PRACTICE
Equipment needed: overheads #15 and #16. watch with second hand

Procedures: | AR
.1} - Have each student locate a pulse point (preferably wrist or carotid).
2} Have them start counting the number of times they feel a beat when you
—gay o begin, | | | o L
3) - Count pulse beats for 1 minute and have students stop. -
4) Showthemaverage resting heartrateson overhead. Askthemwhatthey
think about the statistics. Why would along-distancesunner have alower
heart rate than a weight lifter? Explain that as one becomes more
physically fit the heart becomss stronger. Thus, with each heart beat,
more blood is pumped out of the heart. Consequently. the heartdeesn't
have o beat as often during rest or light work. -

ASSIGNMENT: PULSE SURVEYS:

Design a survey to: 1) testif itis true that younger people have faster heart beats,
or 2} find out how body size and heart rate are related (test your pets) or 3) find out if
average heart rates for boys is more, iess, or the same as girls. ‘ |
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ECG

A second way we can tind out about the heart from the outside is by using a
machine thatrecords electricity fromthe heart(#17). The machineiscalled an electrocardio-
graphor ECG. Did you know that your heart produces electricity? Not cnough to give
you a shock, but it sends out enough to keep the heart muscles contracting. If you put
electrodes on the chest, the ECG machine can pick up the heart's electricity. The
tracings on the machine can tell the doctor how the heart muscle is contracting, if the
valves are working properly, and whether the muscle is pumping as it should.

ACTIVITY: ARESTING ECG
Equtpmem needed: ECG, electrodes, and suppiies; overhead #18

Procedures: o *

1} Choose 1 maie volunteer from the class.

2) ‘Have nurse/practitioner put elgctrodes on: volunteer

3) Take aresting ECQ.

4) Pass samples of tracings around ciass

5) Showoverhead andbriefly show examples of what doctors look forwhen
interpreting the tracings(#18).

Blood Pressure

Another way we can learn about the condition of the hear from the outside is by
measuring blood pressure. Blood pressure is simply the pressure with which blood
circulates through the arteries. The instrumentusedto measure blood pressureis called
a sphygmomanometer (#19). 1t consists of an inflatable cuff, a rubber bulb to infiate the
cuff, and adevice that measures the pressure. A stethoscope is used to listen for certain
characteristic sounds in the artery.

Blood pressure is recorded by two numbers (#20). For example, a normal blood
pressure is 120/80. The 120 mmHg measures the level of pressure at each contraction
of the heart. The 80 mmHg measures the level of pressure when the heart relaxes and
tells us about the resistance in the arteries.

To understand this, think of agarden hose attached to a sprinkler (#21). When you
turn the water full force at the spigot. the pressure inside the hose increases. If you

37 p= e
e



SYSTOLKC PRESSURE
0 .

@— DIASTOLK PRESSURE

21

norma!, healthy
artery

)

artery narrowed
by fa
materials

<o

artery even
further narrowed
by fa
masterials

22

A Training Curricuium for Nondisabled Peers

measured the pressure in the hose when you first turned on the water that would be the
top number (the systolic pressure). If you measured the pressure in the hose by the
sprinkler that would be the bottom number (the Jiastolic pressure). What do you think
would happen to the pressure if we turned on the water full force but used a narrower
hose? A wider hose? This is what happens when we measure blood pressure. The
spigot is the heart pumping blood, the hose is the pathway of arteries, the sprinkler the
capillaries. Whatwould happenifthe arteries from the heart narrowed as in the example
when we used a narrower hose? The arteries can get narrower too. This is called
atherosclerosis (#22). Blood flows through arteries easily atayoung age. But, because
of a number of factors (diet, lack of exercise, heredity, etc.) little lumps of fatty materials
may stick to places inside the arteries with age. Those fatty lumps called plagque may
grow bigger and harder. When this happens the arteries do not work as well because
they become narrower and narrower and it is harder for the blood to get through. Thus.
the heart has to work much harder to pump the same amount of blood. What do you
think would happen to the blood pressure?

When blcod pressure s higher than normal itis called hypertension. Hypertension
is a major public health problem because it is so widespread and because it creates a
greater risk of hear attacks. strokes, and kidney disorders. So, monitoring blood
pressure is another means of monitoring the condition ot the heart.

ACTIVITY: A RESTING BLOOD PRESURE
Equipment needed: sphygmomanometer, stethoscope

Procedures:

1} Choose a volunteer.

2) Maasure resting blood pressure.

3) Explain that the first sound you hear is the systolic blood pressure.
Remember that number. When the sound stops thatisthe diastolicblood
pressure. Remember that number. Set up a station in the classroom
whare they can practice during a free-time period.

Understanding the Lungs and Respiratory System
Introduction

Think back to the scenario with which we began (#1). Remember, we taiked about
how after you have played really hard and fast you collapse on the ground, panting and

5
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gasping for air, and you feel as if your heart is pounding so hard that you can feel it in
your brain? And remember we said we would talk about what was going on in there, so
that we would have a better appreciation of how the body works and the importance of
keeping it healthy?

Before we talk about how we can keepithealthy, let's take a closer ook atthe other
system ourbody uses inthe scenario above. We've already talked about the heart. Now
let's look at how we getairinto our bodies (#23). Let'stake a closerlook atthe lungs and
the respiratory system. Then we will see what happens to these systems when we exercise.

All animals need oxygen to live. We get oxygen from the air. It is our lungs that
pumpin the air and pull out the vital oxygen that each cell needs todo its work. Let's see
how the lungs carry out this important job.

The Lungs: A Look from the Inside
Appearance

Guesshow big your lungs are? Actually they are the size ot a pair of footballs and
they fill the chest from the neck to the ribs (#24). The lungs themselves are like big
spongy hailoons that are continually at work breathing in air and breathing out carbon
dioxide. The lungs have no muscles of their own, they depend completely on the
muscles of the rib cage and diaphragm.

Oxygen transport

Mechanics of breathing

When you breathe in, the diaphragm contracts and drops down (#25). Atthe same
time your ribs expand outward. The space in your chest gets larger. Air rushes in to fill
the space. When you breathe out, the diaphragm relaxes into its “up” position. At the
same time, your ribs move inward and the space gets smaller. Air is squeezed out.

FPathways

Now that we see how air gets in and out of our body, let's see what happens to it
inside (#26). Just as we followad a drop of blood through the circulatory system, iet's
trace the path of a molecule of airthrough the respiratory system. The rib cage expands
outward, the diaphragm contracts and moves downward, the space gets bigger so air
rushes in through your nose and down your windpipe. It continues down the windpipe
where it flows into the bronchial tubes. The bronchial tubes divide into smaller and
smaller branches calied bronchioles.
39 61



in the Bag—A good way to prove that something is hap-
pening o the air you breathe is to try breathing it several
times. I t becomes unbreathable then you can be centain
some changes are happening within your jungs.

CAUTION: breath is a matter of life and death. Try this
experimant once, then discard the plastic bag.

Oy a

1 Use asmall plastic bag

Bre athe into the bag once

3  How many imes can you in-
hale the same breath before
1t gets uncomtortable? Stop
before it does!

4 Knotthe bag sothat
the oxhaled gas
can'tescape

rS
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At the end of these branches, the air flows into little bags called alveoli (There are
about 600 million of these spongy little bags). The walls of the alveoli are very thin and
are surrounded by lots of tiny capillaries. Itis here, where the alveoli and capillaries are
close together, that the important exchange occurs. Oxygen from the air just inhaled
moves into the blood in the capillaries and the carbon dioxide (a waste product from the
body's cells) moves into the alveoli.

Once the exchange is made, the blood with oxygen in it goes back to the hear.
Then the rib cage contracts, the diaphragm relaxes upward, the space gets smaller, and
the air with the carbon dioxide in the alveoli is squeezed through the bronchiales to the
bronchial tubes through the windpipe and out through the nose and mouth.

ACTIVITY: LUNG EXHAUST & |

‘From: Blead & Guts: A working quide to your own insides (page_"ss')."

Equipment needed:"@:-f;‘;“las‘tio'bags and ties (small ‘bags), cangdles sst in g;a‘g's‘es.’
overhead #27 and #28 ‘ a

Procedures: Sl |
1. Show overhead #27. Provide each student with a plastic baggie and a

tie‘ D L

o Have each student form a snug seal over their nose and mouth and
breathe into the bag. Ask them to count the number of times they can
breathe in and out of the bag befors it gets uncomfortable. Caution them
that it is important to stop when it gets uncomfortable.

3. Have them knot the bag when they are done. |

4. Ask them what happened to their breathing rate and wt . I changed.
Explain: Yes, as you continuedto breathe into the bag there wasless and
less oxygen. You initially breathed in oxygen from the room. When you
covered your nose and mouth with the bag you no longer brought in
oxygen. As you continued to breathe the air from the bag, your cells took
out the oxygen and put in their waste products, namely carbon dioxide.
The more and more you breathed, there was less and less oxygen and
more and more carbon dioxide.

5. Light candies in glasses at the front of the room (#28). Ask for two
volunteers to bring their sealed bags fo the front of the room.

6. Have them pour abag of air over the candle. Watch whathappens. Then
have them pour their bag of lung exhaust over the candle.

7. Ask them to comment on the findings.
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-Hopefuily, if allgoes well, what you and your students should see isthatthe candle
goas out. The Iung exhatist facks the oxygen necessary to keap the cand!e bumingm
if enough exhaust is poured over the candle, it should go out.. -

You might want to pracﬂce this before you try it.

Putting it all together

We have a lot of information now. We know how the heart works and we krnow how
the lungs work. But, do you have the picture of how they work together as ateam (#29)?
Is anyone brave enough to try to go through the whole process? (ask for volunteers).

The Lungs: A Look from the Qutside

Now we know how the lungs work from the inside. But, just as with the heart,
doctors often need to check your lungs from the outside (#30). Let's look at how they
can study your lungs from outside your body.

We :an learn about the lungs from the outside by measuring your breathing rate
and your tidal volume. Your breathing rate is the number of breaths you take each
minute. How many times do you think you breathe air in and out each minute? (Ask for
some guesses). Let's try it and see.

ACTIVITY: MEASURING BREATHING RATE/TIDAL VOLUME

Equipment needed: ovemeadr#at -and #32, stop watch, quart containers

Procedures:

1} Teli students that when you say "begm, they should start counting the
number of ﬁmes mey breathe in and out (1 innajatton + 1 gxhalation = 1
breath).

2) Startthe stop watch and have students ccunt ths:r breams for 1 ‘minute.
Have them write down that number on a piece of paper (#32).

3) Explain that the number of breaths per minute decreases as one gets
older. Bables breathe about 30-40 times per minute, whereas when you
get older it will decrease to about 12-15 times per minute.

4} Explain tidal volums. The amount of air you take in with each breath is
cailed tidal volume. In any one breath, you will never completely filt your
lungs. Usually only 3/4 of the total amount of air that yeur lungs ¢an hold

h R
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is inhaled.- When you are sitting here you are breathing approximately
142 quart of air. Knowing that, let's see how much air you get into your

lungseachminute. . N
5) - Caloulate amount of air into lungs per minute and show them the quart
containers to give them an idea of how much air they breathe per minute.
BLOOD CELLS (with Amountof air+{ x Numberof = Total air
from cgarete) CAPILLARY in each breath | breaths/minute into lungs/minute
(tidal volums) { (breathing rate) ‘
Y = siﬁmg 2 ey X 12 = 6 quans
12quart | | l
fali | 8) Note abaut smokers: Remember how air travels into and out of the
lungs?: Think about the alvecli/capiliary connsction at the end of the
pathway. ‘When someone smokes & cigarette, the cigareite  smoke
\\ ALVEOL! travels down the same pathway to the alveoli {#32). Carbon monoxide
incigareties latches onto the blood in the capiliarins 250 times faster than
BLOOD CELL oxygen can. That means not as much oxygen gets in the blood as
(with oxygen) 32 normally would. So ... smokers may have to breathe harder to get the

same amount of oxygen delivered to the muscles.

By looking at the total air into the lungs per minute one may get some idea if the
lungs are having to work harder than normal. If one isi't getling a normal amount of air
into the lungs eaca minute, it may indicate some provlem. However, this is by no means
a conclusive measurs.

What happens 1o

? fihe hefm and the Effects of Exercise on the Heart and Lungs
ungs

Now you all probably realize thatthe body isan amazing machine. Asyousithere,
the heart muscle circulates 5000-6000 quarts of blood more than 1000 times each day
without ever stopping. You are inhaling about 1/2 quart ot air in every breath, while the
lungs are separating out the vital oxygen needed by each cellin your body. It's amazing.
Now, suppose you getup and start bikingup abig hiltata comfortable pace (#33)7 What
happens to your heart? What happens to your lungs? Whatis the inside story? Let's
33 experiment to see what happens inside by testing our bodies on the outside.
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Effects of Exercise on the Heart

_ appetites'when you exercise the heart must beat faﬁter tb give them the
axygen they need. Sl

ACTMTY LOOKING AT BLOOD PHESSURE
Equfpment needed: sphygmomanomexer stethoscepe. overhead #24

Procedures: SR

1)} Choose a‘oluntger. B

2) Measureresting bloodpressure. Record on overhead for activity abovs.

3) Have volunteer jog in place for two minutes. Take another h!ood
pressure. Record it on overhead,

4) What happened? Why do you think the top number the sysioiic bleod
pressure went up? Explain; Remember the garden hose. The force of
the water as it comes out of the spigot is like the systolic pressure.
Systolic blood pressure is the pressure at each contraction of the heart,
When you exercise, the heart has to contract with more force and has to
contract more often - so, the systolic pressure goes up.
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RS,

yim “ Thus, the

ople should exe
of your body.

Immediate effects

in summary, we see that while we exercise our heart rate increases, our systolic
blood pressure increases, and our diastolic blood pressure decreases or stays the same.
These measurements we took are only a few of the immediate effects of exercise onthe
heart. By immediate effects, we mean the changes that take place immediately as the
body responds to the increased stress of exercize. These changes occur regardiess of
the shape a person is in. They are just the necessary changes the body needs to make
to handle the increased workload.

Long-term effects
There are also long-term effects. It exercise is continued on a regular basis,

gradual changes take place in the body. These changes are more permanent in that
even when you are not exercising, these changes remain. Let's talk about some of these
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long-term effects of exercise on the heart,

After you stick with an exercise program for a while, your heart becomes stronger.
Becauseitis strongerit pumps more biood with each beat. Becauseit pumps more blood
with each beat, itdoesn't have to beat as often, thus the heartrate goes down. A slower
heart rate at rest and during exercise means that the heart has a littie bit more time to
rost between contractions (the heart likes that). Also, when someone is in good shape,
the heart rate recovers more quickly to its normal resting rate after exercise.

Another amazing long-term effect of exercise onthe heartis an increase in the size
and number of capillaries. More capillaries give the heart more nourishment so that the
cells can get oxygen and nutrients more easily and the waste products can leave more
effectively.

Effects of Exercise on the Lungs

Let's take a look now at the lungs. We'll exneriment to see the immediate effects
of exercise on the lungs, and then we'll discuss some of the long-term effects. Before
we begin, tell me whatyou think some of the immediate effects might be (write responses
on the board). What about long-term effects?
Immediate effects

ACTIVITY: BREATH?NG RATE BREATH VOLUME

Equipmem. ovemead #35 stop watch quart ccmainers

--;;Have each smdent count the numbaf ot tlmas he or she breathas in and

2} Start‘.stop watch amf have them count breaths for one minute : Ask a
student his or her breathing rate.and racord the number i on o smead

- 3) ‘Have students stand up and jog in place for three minutes. ‘
4) Atthe beginning of minute three, start the stop watch and haue;stucients
count their Breaths for the entire minute. ‘Askthesame siudent his. orher
~breathing rate and record it under exerciss on overhead,
5} Complete the overhead chart to determing the total. amoum of a:r mat

enters the lungs each minute at rest and during exercise.
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Immediate effects

As you can see, an immediate effect of exercise is the increase in the rate and
depth of breathing. Why do you think this occurs? Yes, it is a response to the body's
need for more oxygen, and the need to get rid of the increased amounts of carbon
dioxide. Remember it is in the alveoli, the tiny air sacs in the lungs that connect to the
capillaries, that the exchange takes place.

Long-term effects

Let's discuss the long-term effects of exercise on the lungs. Lung function
improves. Regular physical exercise has a positive effect on the lungs and respiratory
system. The respiratory muscles become stronger so that more air is brought in with
each breath. Also, thereis anincrease in the size and number of capillariesin the lungs,
so more oxygen canbe takeninand more CO, removed. Furthermore, a greater number
of alveoli begin working so that even more oxygen can be delivered tothe cells. Finally,
when in good shape, you breathe more slowly at rest, saving extra energy, and your
breathing rate returns to normal more quickly following exercise.

Summary

The overall effect of exercise in terms of your heaith, is the ability to work more
efficiently and for a longer period of time without getting tired. Regular physical activity
has a multitude of health-promoting eftects-—not only what we've seen in the heart and
lungs, butin allkinds of ways (#36). Unfortunately, however, interestin keeping the body
healthy is aroused only once something joeswrong. In our society, where people spend
so much time taking care of their cars, their houses, and their bikes, you would think that
they would also take care of their human machine—their bodies. Next we are going to
see how we can take care of our bodies safely and effectively.

Developing a Safe and Effective Exercise Program
introduction
s everyone ready to exercise”? After studying the heart and lungs, and the etfects

of exercise on them. we hope you are ready to start an exercise routine. Let's look at
some considerations in starting an exercise program (#37).
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Type

When the fitness bug bites, the logical question arises: “What is the best kind of
exercise for me?" What do you think is the best type of exercise(#38)? (Wait for
responses). The answer depends upon your individual objectives. If you want muscular
fitness, then lifting weights is the best method. If you are concerned with flexibility, then
yoga or stretching calisthenics is the answer. However, if you are interested in your
general health (keeping the heart and lungs healthy), then endurance activities are the
only form of beneficial exercise. Endurance activities that require stamina or "good wind"
are called aerobic exercise (#39). Aerobic means “in the presence of oxygen,” and
aerobic fitness is the body's ability to take in oxygen, move it to the working cells, and
useit. The total amountof oxygen thattravels fromthe lungs to the working cellsis called
the maximal oxygen uptake or VO,max.

Exercise scientists and doctors feel thai \/O max is the single best measure 0f
overall fitness (#40). Let's see why. Again, VO max is the total amount of oxygen the
body can bringin, transport, and usenntheworkmg cells. Let'sdissectthat. (1) VO, max
is the total amount of oxygen the body can bring in. What system in the body is requ;red
to bring in oxygen?—the lungs and respiratory system. So, if the respiratory muscles
(remember the muscles of the rib cage and diaphragm) are strong, more oxygen can be
broughtinto the body. (2) VO, max is the total amount of oxygen that can be transported.
Which system is required to transpon‘ oxygen?—the heart and circulatory system. So,
if the heart muscle is strong and the blood vessels are in good condition, more oxygen
can be transported to the working tissues. (3) VO, max is the total amount of oxygen that
is used by the working cells. So, if the muscles are toned and in good shape, the cells
can absorb and use more oxygen. Hopefully, you now understand why VO, max is
considered the best measure of fitness—after all, to getameasure of VO, max, the heart,
lungs, and muscles all must perform.

VO max is most accurately measured by a graded exercise test (#41). This test
requires that a person walk on a treadmill (s2e overhead) or pedal a cycle ergometer
(stationary bicycle) while the heart rate and blood pressure are closely monitored. The
air that the person breathes out is collected in big bags, andisthen putthrough different
machines to see how much oxygen is in it (Remember the little experiment that we did
with lung exhaust? There was so much carbon dioxide in the air we breathed out that
it put out the flame ot a candle). Well, when scientists collect the expired air they 0ok
to see how much oxygen was used in the body by measuring how much is in the expired
air. If there is a lot of oxygen in the expired air, what does that mean? It means that the
body is not as efficient as it should be in using the oxygen. The person may not be in
very good shape. On the other hand. if there is not very much oxygenin the expired Air,
that means the body was efficientin usingthe oxygen. The person probably isingood shape.
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Therefore, in summary, when asked the question “what type of exercise is best?"
The answer is endurance activities—aerobic exercise. We've already said aerobic
exercises require “good wind"—activities such as running, walking, biking, cross-
country skiing, swimming, etc. Moreover, aerobicactivities that rely onlarger lower body
muscles, such as walking and cycling are superior to those such as push-ups or weight
lifting, which utilize only the smaller upper body muscles. And, exercises involving
continuous muscular action generally produce more significant increases in aerobic
fitness than discontinuous sports such as tennis and basketball.

So, as you can see, there is no one best aerobic exercise. There are many that
are good. You need to consider what you /ike best and what fits into your lifestyle the
best. For instance, here in Champaign-Urbana, lllinois, cross-country skiing would not
be the best exercise because there are so few days you could ski. No matter which one
you select, there are three things that you need to consider when determining the value
of that exercise in terms of how good it is for your heart and lungs. Those things are: 1)
the intensity of the exercise, 2) the duration of the exercise, and 3) the frequency of the
exercise.

Intensity

The intensity of the aerobic exercise you select is very important (#42). Intensity
is "the sensation of effont.” For instance, running uphill to catch a school bus is certainly
harder than walking yourdog around the block! You can feel the differencein etfort. The
sports scientist needs an objective measure of exercise intensity. One of the ways they
measure intensity is by measuring heart rate.

Let's see why heart rate is a good measure. Remember our experiment when we
measured your heart rate when youwere resting, and again after you exercised. Asyou
exercised harder, your heartratewent up. This means you have alower heart rate when
you're resting, and it gets faster as the exercise intensity gets harder (See graph on
overhead #42). The heart beats faster and faster until it just can't beat any faster. This
point at which it is beating as fast as it possibly can is called your maximal heart rate.

The benefitotany exerciseis closely relatedto intensity. Whatis the bestintensity?
Isittrue that the harder you exercise the better itis for you? Research has found some
interesting things. Scientists have found that there is a certain range of intensity that is
best for improving the condition of your heart and lungs. Look atthe graph of heart rate
and intensity again. The range that scientists have found to be the best is the 70-85
percentrange. Between 70 percent and 85 percent of your maximum heart rate is the
best intensity. If your heart rate doesn't get as high as 70 percent HRmax, then there
is typically not enough stress put on your heart and lungs o improve their condition.
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On the other hand, if you exercise so hard that your heart rate goes above 85
percent HRmax, then there may be a good chance that you may injure your bones or
muscles. Scientists are saying, then, thatthere is an optimal intensity level. If youdon't
exercise hard enough, you may not improve the condition of your heart and iungs. On
the other hand, if you exercise too hard, you may hurt your bones and muscles.

Now that we know there is a safe and effective level of exercise, the next question
is how do we determine the correct level for each individual? What is each person's

correct heart rate, and safe range? Let's find out.

ACTWITY. QET

MINING TRA!NING EART RATES

Eqmpmentneeded "tbaper&pencil Vcatcu&atovs (%favailab!e}, stcpwatch“ ovemead #43

Procedures*

 2) - Determine HRrest: ke .
C iste take your pulse befo:e-;arising frcm bed in the momin
- thisisnotpossibleina c!asssima&on so we will use yourn

. Startthe stop watch and have students count their pulse
- 3) Detenmining HRtralning: Now that we have the HAmax ar d
- Uput themvinto the equatwr to de!ermine what your. heart ral

| «when you exercm L

| HR ttainmg {HRmax Hﬁrest) X (condit oning intensity) + HRrest
{Go thmugh the formula step by step. fottowing the exam betaw)

Saras numbars are:
HRrest = 80 S :
HRtraining = 70 % = {208 - 60) {, 7,,0) +~ 60
= 148 {70} + 80 -
= 164 beats/imin -
= 27 beats/10° sec '
85 % = {208 - 60) (.85) +60
= 186 beats/min =~
= 31 beats/10 sec
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o 4} ‘Explain that based on the information from the example: Sarashouldbe
S ;;exercismg hard enough to get her-heart rate up between 184.and 186
o e beats perminute if:she wants to improve the condition of herheart and
- lungs. 'So when Sara begins her exercise program, she should monitor
- herheart rate while she exercises to make sure that it stays within this
o hrangs, Supposs Sarals running. After 10 minutes of running she stops
-+ and takes her pulse for 10 seconds. She counts 31 beats. What should
.shedo? Shouldshe go faster, go siower, or stop? She runs for 10 more
minutes and stops to take another pulse. This time she counts 19 beats

for 10 seconds. ‘What should she do?

Duration

We now know thatintensity is an important consideration in the development of a
saie and effective exercise program. Another important question to ask is how fong
should one exercise? Is five minutes enough or is an hour necessary(#44)7?

Itis impossible to say that exercising for one set time period will apply to all titness
levels. How /ong you exercise depends on how hard you exercise. Suppose you are
going to go for a bike ride. You would not have to exercise as long if you could bike in
a place where you could go for a hard ride without stopping (say on a bike path or out
in the country). (Refer to see-saw figure A on overhead #44). However, if you were to
cycle around town where there were stop signs and traffic, you would need to go for a
longer time in order to get the fitness benefits we have talked about (Refer to see-saw
figure B on overhead #44). Therefore, itis really the tota/ amount of work that you do
rather than how long it takes you. You might be the type who likes to get in there and
work hard to get it over with quickly, or you might be the type who likes to take it a little
bit easier and not worry about time.

Here are some basic guidelines (#45):

15-20 min at 80 percent HRmax
20-30 min at 75-85 percent HRmax
30-40 min at 70 percent HRmax

If the exercise is; continuous, 20-40 minutes,
noncontinuous 40-60 minutes

YTy
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Frequency

The final question to ask in developing a safe and effective exercise program is:
“How often should | exercise?" (#46) Exercise scientists have experirnented with
different schedules. They found that the best way to improve your fitness level is to
exercise three to four days per week. If you exercise less than that, such as one or two
days, you would need to work so hard that it probably would be no fun and also might
lead to some injuries. On the other hand, what if you exercised more than four days per
week? People who do that do not improve the condition of their hearts and lungs that
much more than those who run three or four times per week.

Summary (#47)

Type: 1. exercise utilizing large leg muscies.
2. requires stamina:
a. continuous
b. discontinuous (only if vigorous)
Intensity.  70% to 85% HRmax
Duration: 20 to 40 minutes at 70-80% HRmax
Frequency: 3-4 days per week

How can you build more aerobic activity into your lifestyle? Sometimes you can
tind a group to join. Maybe your school has sport programs, or maybe a friend would
like to run, bike, or swim. Make a plan for yourself for this coming month. Set aside 30
minutes, three days a week. Some days you might run, some you might play soccer,
others you might swim. Or, you might stick with one activity you really like. Check your
resting and exercise pulse rate after a few months. See if there are any changes. Think
about your heart and circulatory system, and remember the changes that occur inside.
Think about your lungs and respiratory system - remember those changes t00. Enjoy
yourselt and think about all the good things going on inside.

Unit Summary

Thinkagain of the scenariowithwhichwe began (#1). You havejustplayedsohard
and so fast that you are panting and gasping for air and you feel your heart pounding so
hard that you feel it in your brain. You should now have a better understanding of what's
going on inside of you, and you understand why you are gasping for air and your heart
is pounding so hard. But more importantly you should be convinced of the importance
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of keeping your heart and lungs in good condition. Regular physical activity has a
multitude of health-promoting effects, but it is so important to exercise safely and
effectively. Try it! And keep in mind all the good things that will be happening inside.
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HANDICAPPING CONDITIONS UNIT—DAILY LESSON PLANS

Since it is natural to be curious and a little afraid of things we do not understand,
the daily lesson plans outlined below are designed to answer questions your students
might have about physical and mental disabilities. The unitprovides abrief history of how
persons with disabilities have been treated and information about and simulations of
various handicapping conditions. One activity suggested in this unit requires arranging
for a person with a disability to visit your classroom (perhaps a university student, a
parent, or a community member). Our staff found this to be a very positive experience
for both the students and the guest; it provided a comfortable environment for an
exchange of gquestions and concerns.

INDIVIDUAL
DIFFERENCES

Attitudes

Characieristics that make us unique |ndivid ual Dlﬁerences

ACTIVITY: INDIVIDUAL DIFFERENCES -
~From: Special Friends Program, Hawall Integration Project, 1983.

Equipmem nee,‘ded:‘ 'Dvemead, #48 and proiector, o

Procedures' g | ‘
1. Askstudents to voiunteer examp%es of how members of the class differ.
| Suggastthat someof us have blue eyes, same of us have short curly har,
and ‘some. uf us have. a(ferg:es Write the students‘ examples on
overhead.
2. Review the list of examples and ask the studems how certain examples
migit influence the way a person jives. For example, suggest thatif a
~ ‘person has allergies, his/her work might be atfected because hefshe is
feeling so poorly. Or, if a person loses or breaks his or her glasses, it
might be difficult to see the board or to read.

48

What is Normal?

Some of us have biue eyes, some brown, some hazel, some of us have long, silky
49 hair, while others have short, curly hair; some of us are tall, some short; some of us are
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overweight, some of us are thin; some of us have dark skiti, some have light skin (#49).
There are some of us who can run fast, while others are not as fast; there are those ot
us who sing well, and others who can barely carry a tune. Nobody finds it strange that
we have these differences. In fact, these differences are interesting. They are the very
things that make us unique. No one is shocked or amazedby them. Itisonly when these
differences take on a more obvious form that people react (#50). Itis only when we see
a boy in a wheelchair who can’t control his movements, or a girl with leg braces and
crutches, or a boy using his hands to communicate that we make a big deal about it.
These differences are so obvious that they become conspicuous.

When so-called “normal” people see big differences, they sometimes become
curious and alittle afraid. They might stare, tease, or make fun; others might completely
ignore these people. Why do people react this way? A fear of the unknown, and some
unfortunate myths about deformities and disabilities contribute to our reactions to these
differences—it's natural to be curious and a little afraid of things we don't understand.
itis the purpose of this unit to answer questions about physical and mental disabilities
and to show you that the similarities between people with and without disabilities far
outweigh the differences. Itwon't give an understanding of what having a disability is
like, since no one can really know without experiencing it, but we will do some activities
that will help you to understand.

Keep in mind that people are all different from one another. Differences may be
more noticeable in some than others. Thatis all. The differenceis justamatterofdegree.
A disability (a difference) requires a person to make extra effort or seek extra help but
it does not make a person different in what she or he feels and needs.

Treatment Through History

Attitudes toward persons with disabilities have changed through the course of
history (#51). The prevailing attitude however, has been one of rejection, and the person
has been separated from society. This attitude is understandable in the earliest primitive
cultures, because the survival of the tribe often depended on every member of the tribe
doing his or her share of the work. The ability to hunt, fight, and gather food was a
necessity. Those with disabilities were considered a burden and were simply aban-
doned.

As civilization progressed and people became more stable and secure, persons
with disabilities were still looked upon with fear and revulsion. In ancient Greece and
Rome. a child born with a deformity was immediately put to death. They were left on
mountainsides, thrown in rivers, or allowed to die of neglect. There were few medical
explanations for these ditferences, so many superstitions and religious explanations
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were accepted. Some thought they were possessed by demons while others thcught
they were protected by the gods. While most were cast out and rejected. some cultures
treated them as children who had been sent down by God for a divine purpose.

In the Middie Ages, a time that was not known for any kindness toward people.
those with disabilities often became jesters in the courts of nobles or were burned as
witches because they were thought to be possessed by an evil spirit.

The Renaissance, 1450-1600, saw a slight shift in attitude toward persons with
disabilities. As the science of medicine flourished, interest focused on the physiological
causes and the possible cures for different disabling conditions. Nolonger did everyone
believe that the disabilities were caused by evil spirits, sin, or the devil.

A big change in attitude came in the early 1800s. Rather than having purely
medical or clinical attitudes, people began to regarg persons with disabilities with
sympathy. However, despite this shiftin attitude from one of revulsion to one of pity and
sympathy, they were still separated from the mainstream of society and lived in asylums.

Even today, our attitudes toward persons with disabilities reflect history. There is
still fear, disgust, confusion, superstition, and pity passed onfromgenerations before us.
However, attitudes are slowly beginning to change. Gradually, persons with disabilities
are being given the opportunity to participate in activities with their nondisabled peers,
and are functioning quite satisfactorily in the "normal” world.

Some signiticant laws have recently been passed. One in particular is called the
“Bill ot Rights” for children and youth with disabilities. It guarantees to all handicapped
youththe rightto the bestand most appropriate education. The setting may be aregular
classroom, a special classroom, a residential school, or a hospital; it is determined by
school officials together with the children’s parents.

The new laws have established a legal basis for an improved situation for all
persons with disabilities. Fregquently, however, when a person has accepted his or her
gisability and has learned to deal with itin the most appropriate educational setting, itis
not the disability itself that is the handicap but rather it is the confusion, anger, tear, pity,
or disqust that it often arouses in others.

ACTIVITY: EVERYTHING YOU WANTED TO KNOW ABOUT DISABILITIES BUT
WERE AFRAID TO ASK

Equipment needed: none
Procedures:

1. Explain: When persons with disabilities are interviewed to find out what
they want nondisabled persons to know about being disabled, they often
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y: “Tefl themihat

are gl a littie curlous

isability {physical or
onditions, and by iryingto &
aps you will be less abas
 disability.

“Have ‘:e,éch'studéntw

Interview with a Persan Who Has a Disabllity
Arr‘an'g'e'far apersonwitha disabi%ivtjf:'of visit the classroom. interview the person
tefore having them come {o the class 10 determine what they feel comfortable

discussing. Share some of the questions asked on the students’ papers from the activity
above.

Disabled/Handicapped: What Does It Mean?

Who are the disabled? We are all disabled in some way (#52). Many ot us find it
difficult to speak in front of a group; others find it difticult to run fast; still others of us
,, _ O have quick tempers that may get us into trouble. All of these are shortcomings—they
s T %}\\/f affect the way we live but they do not prevent us from enjoying life. Itis no different for
.;%f::.z.\\ \z} \\-}’}\1\7 people with disabilities. They have difficulties that prevent them from doing things that
” ' ‘ % others their age can do. They may be missing a limb; they may not be able to hear or

N o - to see; they may lack the ability to control parts of their bodies. or they may have a more
’fﬂ § difficult time learning than their peers. However, they can function quite well with their
I de Y limitations. Personswith disabilities are justlike you and me. They have the same needs
. tor friendship, understanding, anr acceptance.

' A 52 We are going to talk about different disabling conditions and try to simuiate some
of those disabilities. Some of the disabilities we will talk aboutare present at birth, others
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may result from a growth problem, still others may result from a disease, serious iliness
or an accident. The millions of people who have disabilities include a cross-section of
the population. They are young and old, black and white, rich and poor, male and female,
and Christian and Jew. By learning about different disabling conditions, hopefully you
will have a better understanding of what it is like to be disabled, and be less afraid of
befriending someone who has a disability and less afraid of the prospect of having one
yourself.

ACTW%TY. EXPERIENC%NG DiSASRLmES

Equtpment needed See specihc equipment for gach activity.

Procedures* i ‘f*’?“ SR S
Setupacuvﬂy c&nt&"s
a. ‘Activity Center 1 Cerebrat Palsy o
;:»Equ{pmem ‘masking tape, clothes with zippers, buttons $naps,
»?*buckies shoes
gPro@cedures S
1. ‘Wrap tape around ﬁngers and thumbs of both hands
2. Try to get dressed using the available clothes
3 T;me yourseii see how jong it takes., - :

b. W Blndness
Equipment: Biindfolds, containers filled with water, powdered drink
mix {Tang), cups, spoons
Procedures: ‘

Cover eyes with blindfold

. Pour a cup of water from the container

“Add a spoontui of powdered grink mix

Stiranddrink
. Throw cup in trash can

c. Agtivity Center 3! Physical Disabihty
Equipment; wheelchair(s), watker(s), and/or crutchss; materials for
obstacle course {i.e., desks, chairs, wastebasket, pite of notebooks)
Procedures:
1. Prior to the session. Create a typical “classroom maze.”

o BwN
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~‘Move the desks out of alignment, stack books on the floor,
T 1d make: nan'ow typical passageways
2. Abthe session:
- Cmmbieapeceot scrappaper :
b, Move through the "classroom maze" usmg a wheelchair.
1 walker, andfor crutches.
TOW’ :he paper into the trash can

; Center 4: Mental Disabilty -
mgnt: Coded ‘poem or story. pancﬁ

4, Prior »to‘.the\,session Select ashort poem of stoxy “Code" it
o {f;{;f:by subszltuting numbers or symbois for the letters used.

Gwe gach student a coded poem or stmy and give them
ooty lime to treadh it |

i fb,_,;;;;‘i’hen say *Now, please writs the answersto the toilowing
. questions on the back of the paper.”
. Ask spec, ﬁc quesﬂons about tne poem of story selected.

2 AsK studems it they have ever experienaed a temporary disability (a
 broken ieg, & ‘sprained ankle, broken glasses). Ask them. to try to
| - remermber the most troublesome experiences they had during that time.,
3. Explaim Youare now goingta expetienceinsome smati way whatit feels
/‘\ ke tolive with adisability. Keepinmindihatno one can really know what
it is like without experigncing itbut hopetuily the activ tles you are about
to'do will help give you some idea.
4. Divide the class into groups. Have each. member of the group select a
- panner. Assign each group an activi ty center.
5. Have gach group complete all activity centers.
6. After every group has sampled each activity center, have a discussion
‘about thelr feefings while they were experiencing the different disabling
conditions. Askthem how itmade them feel and how it would be different
if it were a disability for 24 hours a day vs. several minutes.
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':""fou'have named things y ,
e asaﬁ.’?he solution tcgsﬂlngmapptes would
regor heiﬁerhe

e in this fist {pa ntto tools) you have named tams that could heip the
fboy reach the apples. - The solution, in this case, would depend on
< whemer or not the boy had the right tool to do the mb t
---- - Write the word! prosthesis" on the board. Explain: A prosthesis isa
'rtoot a person with disabiiiﬁes needs in order to do something. Without a
‘prosthesis, that person may have a lot of troubte domg somemiug or
might notbe able to do it atall.

3. Showsome prosiheses andask students fo quess how these tooﬁs could
be helpful. fpossible, set these tools atvarious places inthe classroom
to allow students a chance to handle them during their “free” time. If
examples of prostheses cannot be located, use overhead example #69.

4, Explain: We are going to be talking about various disabling conditions.
As we talk about -saci one, we will also look at some of the tools, or
prostheses, avaitable to a person with that particular disability. So, aswe
discuss different disabiliies, be thinking about what kind of tool you think
might help a person do the things they want to do. |

LN
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Types of Handicapping Conditions

.....................

We are going to be talking about different types of disabling conditions (#54). We
1. Sensory Impairments will discuss an example of each of the following conditions: Sensory Impairments,
g. ggmm:a:m%:aps Orthopedic Handicaps, Mental Retardation, and Autism. As we discuss each disability,
4. Emotional Health Problems | want you to keep in mind what we have already discussed—namely, we are all different
from one another. One's difference may be more noticeable than another's. Thatis all.
The difference is just a matter of degree.

The human nervous systemis made up of the brain, the spinal cord, and anintricate
network of nerves that reach throughout the entire body. Let's see how. it works (#53).
The Nervous Each time you see, hear, feel, taste, or smell something, a message goes out fromyour
System sense organs. The messages are carried by the nerves inthe form of very tiny electrical
impulses toyourbrain. Your brain then interpretsthe nerve impulses and gives meaning
to what you are seeing or hearing or feeling or tasting or smeliing.

Bran Messages from the brain to other parts of your body are also carried by the nerves.
% The messages tell you to sneeze, move, talk, take a breath, or make your heart beat.

Spinal cord Let's look at a specific example (#56). Suppose you justhurtyourfootandyoumust
soakitin hotwater. You sitdown and putyour “notinto the basin of hotwater. Your skin
touches the hot water, and the sense organs in the skin are stimulated by the
temperature and produce asignal. Thisis passedalong the nerve fibers ofthe brain. The
brain examines these signals and determines it is too hot. The brain produces more
signals that are again passed along the nerve fibers back down to the leg. The footis
lifted quickly out of the water.

When the brain and nerves are healthy, the body functions normally. But, if there
is an injury or damage to them, this complex communication system will break down and
result in some type of dysfunction.

o lrypes
T

. {HANDICAPPING|".".
""" CONDITIONS |

54

Somm renves 55

QUCH!

Hot water 56 Sensory Impairments

Sensory Impairment Introduction to Blindness

Your eyes are receiving stations that pick up messages from outside (#57). Your
eyes take in light and images of things and people. They translate these messages into
nerve impulses. These impulses travel along pathways to the brain where they are
interpreted into meaningful massages. It is your brain that helps you to actually
recognize different people, to sec flowers, and in general, differentiate all that is going
on around you.

Sometimes something goes wrong along these amazing networks. The trouble
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might be at the receiving stations, or along the pathways to the brain, oreven something
in the brain itself. When something goes wrong, you lose some awareness of what is
goingonaroundyou. Let'sfirstlook atwhathappens when something goes wrong within
the visual pathway.

How the eye works

Let's start by taking a look at the eyes to see how they are supposed to work, and
then look at the ditferent preblems that might occur.

The eye is oftan compared to a camera (#58). Light enters the eye through the
cornea, which is like alens. Itfocuses the image on the back of the eye or retina, which
is like the film. The optic nerve then takes these messages from the retina to the brain.
itisin the brain that the message is interpreted (the image you see—say it is a flower—
is interpreted as a flower), just as film is developed so the picture is seen.

Visual impairments

The eye is far more complicated than any camera—therefore a lot more can go
wrong. There are many conditions, diseases, or accidents that can da:. age all or part
of the eye, and can cause visual impairments of varying degrees. Let's take a look at
some visual disabilities—some that are less severe and are experienced by a great
number of people, and some that are more severe.

The most common visual problems are nearsightedness and farsightedness
(#59). Anearsighted person sees close objects clearly. Afarsighted person would see
just the opposite, objects in the foreground would appedr fuzzy, but objects in the
background would be seen clearly. These problems occur due to differences in the
shape of the eyeball.

When the eyeball is too long, light focuses in front of the retina and the person is
nearsighted. When the eyeball is too short, light focuses in back of the retina; the person
is farsighted. Near and farsightedness are easily corrected with the use of glasses or
contact lenses. Whatthese dois help the cornea focus the light right on the retina—not
in front or behind it.

Another visual disability is caused by a disease called glaucoma. Glaucoma is
caused by a build up of pressure from the fluid inside your eye. It is the most common
eye disease. Typically there is a loss of sight in the center of the visual field. The danger
of glaucoma is that as the pressure increases, there will be damage to the cornea. This
could eventually lead to blindness.

Many people have less than average eyesight. Wearing glasses or contactlenses
is not a big deal—but what about those people whose eyesight is so poor that glasses
may only help a littie or not at all? To get an idea of how things might look to someone
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who is legally blind, look at this.

Note we said “legally blind." What does that mean? Let's find out (#60).
Everybody's heard the phrase “20/20vision,"but you probably don't know what itmeans.
20/20 is away to talk about average eyesight. It means thatyou can see something from
20 feet the way the average eye is supposed to see it. A person who is labeled “legally
blind" has 20/200 vision rather than 20/20. That means she or he sees something at 20
teet that an average eye would see at 200 feet (If possible, mark off 20 feet in your
classroom and give students an idea of how much turther 200 feet would be).

Many people think that blindness is the worst disability to have. It frightens them.
They're afraid of being in the dark all the time—they enjoy seeing beautiful sights and
colors, watching TV, and seeing what they themselves and their friends look like.
Although a vision impairment would certainly cause you tolive difterently, it certainlyisn't
as devastating as many sighted people might think. Thereis no automatic compensation
for lack of vision—there is no “sixth sense” ebout things. People who are blind do not
hear better or have a better sense of smell to compensate for their disability. But they
do /earn to make greater use of the sensory clues in their environment. Things that a
sighted person ignores. a person with a visual impairment pays closer attention to.

They train themselves to be more attentive to sound and touch. When getting
around the house, for example, atile floorin the kitchen makes a different sound and has
a different feel than the carpeting in the living room or the wood floor in the bedroom. |t
is not the number of senses that count, but the way in which they are used.

Visual aids

People who have problems with their eyesight that glasses can't entirely correct
may use other aids. Those who have partial loss of vision can sometimes read books
with large type (#61). The only way that people who are blind can read, however, iswhen
the material is printed in braille. Braille is a code based on touching raised dots. Each
pattern of raised dots represents a letter or number. Once people learn the code, they
can read anythir.g printed in braille by moving their fingers across the page.

There are also new computerized reading machines to help persons with visual
disabilities. One machine takes a page of a book, newspaper, or magazine, and puts it
on a TV screen much larger and brighter than the original. Another device takes the
printed page and instantly prints it in braiile.

What about getting around? How does a person who cannot see get from one
place to another (#62)? Learning to get around is called orientation and mobility training.
In learning mobility, you start by feeling. You protect yourself by holding your arms in
front of your body. One arm protects your face and chest; the other protects your
stomach and thighs. This method is usually for little kids. When you get older, you learn
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to use a cane or a dog. You memorize where things are, especially at home and at
school. Itrequires concentration and attention alithetime. You must, however, still know
how to get where you are going whenever you go to a new place. Neither the cane nor
the dog can take you there.

Obviously, even with the aids and skills we have been talking about, there are still
some things you just couldn't do if you were blind. But people who are blind are
increasingly able to enjoy and take part in a wide range of hobbies, recreational
activities, and educational programs.

Orthopedic Disabilities

Introduction

You have probably seen people move around with the help of awheelchair, braces,
walkers, or crutches (#63). People need to use these aids for a lot of different reasons.
Usually, their legs orarms are paralyzed or are very weak, or they are unable tc control
their leg or arm movements. There are a number of different kinds of orthopedic dis-
abilities. What they all have in common is a physical condition that makes it difficult or
impossible for the person to move his or her body in the normal way. The mostcommon
physical problems affecting movement are paralysis, amputation, diseases of the
nerves, muscles, or bones, and brain damage.

Brain and nerve disorder: Cerebral Palsy

David is a kindergartner in a focal school. He has trouble keeping up with most of
the childrenin his class. He has troubie controlling the movements in his arms and legs.
When it's time to fingerpaint, most of the paint is on his arms and elbows, and when it's
time to do puzzles, he has trouble putting the small pieces into place. When David talks,
it is very difficult to understand what he is saying, because his speech is badly slurred.
But. in some ways, David does better than his peers. He is able to understand the
meaning of a story better than most of the other students, and he has an unbelievably
good memory. David has cerebral palsy (#64). Cerebral means centered in the brain
and palsy means paralysis or muscle weakness. Inthe case of cerebral paisy, there is
damage to the brain or nervous system, which results in incomplete or garbled
messages going from the brain to the muscles. In mild cases, the muscles may be only
slightly weakened and lacking in control. In severe cases, the person may be slightly or
completely paralyzed. Also, there may be problems associated with intellectual
development. About60to 70 percent ot all children with cerebral palsy also have mental
retardation. Even when cerebral palsy is not severe, it can alter the muscles around the
mouth so that a person who is thinking clearly may have difficulty speaking and being
understood.
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Cerebral palsy is notinherited, and it can't be caught from someone else like a coid
orflu. Rather, it is caused by injury or damage to the brain. This can happen before birth
(e.g., mother has German measles or x-rays during the early months of pregnancy,
mother is diabetic, or she has a different blood type than the fetus) or after birth (e.g.,
injury to the head, auto accidents, infections). About one out of every 200 babies born
in the United States has cerebral palsy, making it the most common birth defectand one
of the most widespread cripplers of children.

Cerebral paisy doesn't get worse as the person gets older, but there is no cure.
Unlike other organs in your body, the brain, spinal cord, and nervous system can't repair
themselves nor can a doctor repair them. The chief treatment s physical therapy, which
helps to strengthen weak muscles and prevent unused ones from deteriorating.

People with mild cases of cerebral palsy can lead very normal lives, no different
thanyours ormine. Others, however, may need so much help that they mustbe confined
to special settings.

Cerebral palsy is only one type of orthopedic disability. With cerebral palsy, the
problem lies in the brain’s inability to control the muscles; the muscles themselves and
the nerves connecting them to the spinal cord are perfectly normal. There are other
orthopedic handicaps, some involve diseases of the nerves (such as muitiple sclerosis),
others involve damage to the brain itselt, and still others involve permanent impairment
of the bones and ligaments.

Orthopedic Aids

Special equipment can be used to enable a person with cerebral palsy or some
other kind of orthopedic disability to function more normally in the classroom or at home.
Let's think about some kinds of useful equipment for a minute. If you had been born
without an arm or a leg, or lost a limb through an accident you would probably get an
artificial limb called a prosthesis (#65). Prostheses are custommade for individuals to
replace missing arms, hands, legs, orfeet. For example, let’s take a look at a prosthetic
arm. A prosthetic arm must be able to reproduce the activities of the moving hand, which
has a variety of complex movements. The prosthesis usually has a double hook at the
end. The hooks are hinged together, and the user can open and close them by means
of a wire attached to a shoulder strap. When the person moves his or her shoulder,
tension is applied to the wire, which opens the hook for grasping and holding things.
Working these devices takes a lot of practice. Butthose who have learned to use them
can achieve very fine control of movement. Braces, wheelchairs, crutches, and special
walkers are also available to help a person with orthopedic disabilities stand and walk.

Some children with cerebral palsy have difficulty talking because the muscles
around their mouth have been affected. The child is thinking clearly but has difficulty
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being understood. Can you think of some techniques that could be used by this child to
communicate his orhermessage? (Listresponses ontheboard). Agreatmany different
techniques have been developed that can provide a nen-vocal child a means of
communicating. Let's try a few of them.
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DAD FRIEND TEACHER, 56 Procedures,
. . *:::‘.“.1.\”:

Encoding Messages | 2. Havesiudentsd videupintopaers. Handoutacommumcanonboardand
g fi?::i:;”‘“’“ | _r;j;a.message*ta ‘one membar of each dyad e |
3y encoding 67 L i

3. ‘_7 One mem’cerof tne dyad shoutd read Bte message and tryto commum~
T caxe the message to the other member using me commumcation board

4 Ask me students how they feel. Wouxd you want to “talk” like this alf the
 time?" How would your daily life be dift orent it you haci to communicate
. this way (taiking on the phone. piaying basebaﬂ)” i :

5, . Pass aut anathm message and auow the secund member of the pair fo
try it { i ime aflows, have students make up their own messages and see
- if ihey can communicate them udng me communication board)

Encoding Messages

2 scanning 8. '.Exp!am Anothef approach to nomvamai communication is called
3) encoding 68 ‘scanning (#68). This Is a bit different from the direct selection approach

In scanning, pictures, words, letters, or symbols are presentedto the child
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soneat alime sothaths orshecan make some kind of response {blinking,
1) 20 indicate the désired message. Say, for example, a
;,tdn’ttaikwamed:tuta}kyou someming 1 yau wareto uss

7. Have stutionts regroup into the & same 'paifs They should use the same
o ccmmumcatton hoards Passou!another messagetoone member ofthe

8.;3 “Expiain ,The person who has the message shouldread itmyou arenow
o !he siudm,wm cannotta!k. The psrscn withthe oommumcatton board

- of the m&ssags he orsheistryingio commumcate The jobof the persnn
withthe massage is to bfink when your teammate points to the part ofthe
g e zu:are ﬁrying to communicate

9. When the students have oompieted the message ask: How do you feet?
~ What are some of the problems with this method? Explain. Because
gvery pant ‘of the message needs to be scanned until the student
acknowledgés the desired message, this technique is very slow and it

| requifes the canstam attenticn of me message receiver.

10. Conclusion: These are the most basic approaches {o non-verbal
communication techniques. Morg advanced techniques, using comput-
ers and other machines, have heiped to speed up some of these
methods.

Summary

Most people with orthopedic disabilities can lead very normal lives. A person who
must use a prosthesis or a wheelchair might still go to college, play certain sports, hold
a job, get married and raise a family. For others, their disability may be more severe. It
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is only the amount of inconvenience that the disability causes that makes their lives
differentfromours. The person is handicappedin doing certain activities, butthatdoesn't
mean unable to do them.

Mental Retardation
MENTAL

RETARDATION Some people don'tlearn as fast as the average person. Sometimes the difference

inhow fast apersonisiearning and how fastmost other people the same age are learning
is very small and other times itis very noticeable. The words most often used to describe
persons who take much longer than average time to learn something are ‘mentally
retarded (#69)."

The degree to which a person can have mental retardation varies quite a bit. There
are three major classifications: 1) mildly retarded; 2) moderately retarded; and 3)

Classlfications: severely or profoundly retarded. The majority of all persons with retardation (about 85
1 Mildly Retarded: with extra help and special classes.

most can complete high school and bacome empioyed percent) are labeled milaly retarded,. which means that with extra help and spec':al
(85%) Classes, most of them can complete high school and become employed. A person with
2 M;delme*ze Retagde& usIU:“Y con:ﬂ‘:fezlfhe ‘lf?rref moderate retardation usually completes the lower school grades and receives special

SChool graces and special traning to handle skills - . . . .
needed in everyday Iiving Usually can hold a ,0b 1n a training that enables him or her to handle the skills needed in everyday living. ‘They can
sheltered workshop setting usually hold a job in either a competitive or a sheltered setting. A person with severe
3 Severely Retarded: usually requires special care and retardation usually requires special care. However, new teaching methods and

traning New teaching methods and discoveries are . , . . . \ .
making 1t possible for this group to learn more than it discoveries are making it possible fprthem to learn more than it was previously thought
had been thought they could they could, and even supervised independent living arrangements and employment

69 options are becoming a reality.
Causes
There are anumber of causes ot mental retardation, and not many of them are well
understood (#70). Most of the time, a person who is retarded has been retarded from
BEFORE BIRTH: jggn"g':g,gsggﬁfd birth. This could happen in a number of different ways: it could be a genetic mistake, or
ga p«:nst‘c;e something could happen to the baby inside the mother before being born. Snmetimes,
o ’,;,;'me, it a mother gets a disease such as German measles while she is pregnant, it can cause
DURING BIRTH: -Lack of oxygen retardation of the baby (Since this was discovered, thereis a vaccinationthe mother can
-Drugs take before her pregnancy to avoid contracting the disease). Occasionally, retardation
AFTER BIRTH-  -Accident occurs during the birthing process due to a lack of oxygen. In any case, something
*Disease prevents the baby's brain from developing normally, or damages the brain sufficiently to
e = cause retardation.
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Learning Process

OUCH:! Damage to the brain, no matter what degree, can seriously atfect learning.
Remember we talked about the nervous system—the brain, the spinal cord, and the
network of nerves that carry messages from the sense organs (skin, eyes, ears, nose,
etc.) through the spinal cord to the brain (Reterto overhead #56). We said thatdamage
at any point along the path can have drastic etfects on how the body works. Mental
retardation may cause the informationthatcomes to you from your senses tobe muddled
and confused, so that it may take longer than normal to make sense of the information
being brought to the brain (#56). Or, it may cause memoryto be poor so that things you
have just learned are forgotten. Or, perhaps, you learn something and remember it, but
can't apply it to similar yet different situations. For example. you learn that a tea pot is
hot but don't realize a frying pan is hot.

Before we talk about the learning problems that a person with mild, moderate, or
severe retardation might have, let's find out how we all learn. You probably don't
remember how you learned all the things that you know. Think aboutsome little kids you
know. What ways do they use to learn new things (#71 )? They experiment; they also
imitate other kids and adults. Let's think aboutit. When you were little, everyone would
say "Don'ttouchthat, it's hot." You learnedthe word “hot" but you really didn't knowwhat
“hot" meant until you touchedit (trial-and-error). Then, whataboutthe "hot"thatis spicy,
like hot peppers on pizza. And, what about the "hot” that means it's so "hot” outside that
you should jumpin the swimming pool to cool off. And, there are even more things you
have learned aboutthe concept ot “hot.” You know how to write, spell, and readthe word
“hot" and you probably know the saying "You're ‘hot’ stuff” or “Those are 'hot goods.”
This process has taken you many years and a 0t of learning. Even though the idea of
being hot is very simple— there are a number of things you had to learn to get all the
meanings of hot (Kamien, 1879).

No one fully understands how everything works, but we do know that the brain
controls the learning process. Itsortsand interprets all the information broughtin by the
sense organs and then sends messages via the nerves 1o all parts of your body. The
messages allow you to respond verbally. intellectually, physically, and emotionally. The
brain also stores old information (past experiences, memories) and links them to new
situations.

Hot water 56

71

LFfom Kamien, 1979

Mental retardation and the learnmng process
What would happen to this learning process it you were retarded? Well, you could
still learn—that's for sure. But, you may learnmore slowly than other people. The speed
and amount you would learn would depend on the severity of your retardatior: and on
1 ] \} other things thatlearning depends ON: your expernences and encouragement from other

people. 1 1 3
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The key to your learning would be the need to have things broken down into small
steps. Allofus learn new skills andideasthis way, however, for you the steps would have
to be very smalil at first and they mnght have to b~ repeated over and over.

‘ACTWWY :

BREAKING iT 1NTO SMALL STEF’S

Equlpmem needed. Phone hookfaddress book, ovemaad ptejectar

Procedures'

2.
3.
69

and ovemead #72

. Explain: Have you ever reauy thought about ait the things you know in
order to complate a simple task?  For.example, let's take a look at the
simple task of making a phone calt Let‘s see an the skilis you need to call
someone ;en the phuﬂe

Ask tor one. valunteer to come to the fmnt ot the dass to make a phone
call {Selectavolunteer). Have the student call {select a name from the
localphone book/addrass book) taﬁndau:whemeromothefshe i8 noing
to the footbal! game on Saturday T

As the student is tocaﬁng the tetephone number, ask the rest of the class
to look to: me skilis needed o do th!s s%mpie task.

a. As the student is looking for the tetephnne number ask “What skills
is he/she using now?" (Walit for responseweading skills, under-
standing of alphabetizmg) (#72 A | .

b. As the student is dialing the number ask “What about now? What
siilis is he/she using now?” (Walt for responses—needs to remem-
ber or copy telephone number from book, manual dexterity to dial the
number, and numberf%ener recogn%tien) (#72 8}

c. Tellthe class and vo%umeer that 1here isa busy signal (The student
needs {0 recognize abusy s gnat and know to hang up) (#72 C).

d. Ask the volunteer to pick up the phone agam. Now, let's say the

phone is ringing and ringing and ringing. What dees he/she need to
know now? {Walt for rasponses— need to know how long to iet the
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phone ring before hangmg up) (#72 D).

g O.K. now, let's try it onca more “The phone is ringing and someons

“answers“Hello.” {Askthe volunteer to finish the phone call by asking

~'the person called whether hefshe is going to the game Saturday).

After the student hangs:up the phons, ask “What skills were used

- gnce someone answered? (Wait for responses— nseds {0 under-

- -stand language and understand when the conversation has ended)
,;(#?2 E). | s

4. Sumariza Besides knowing all of this, other decisions were needed—
“is it foo late or too early to call; do | know this person well enough to ask
them the questlon? |

Just think of all 'the skiﬂs w8 have namad. All of these skills are neeged to make
what we think of as a very simple phone call. imagins if you had a learning problem how
much more difiicuit this simple task would becomie, Not only would you have to deal with
the difficulty of iearning the skills but, in addition, you might feel frustrat:ou and faiture
because you would see others doing it with such 2ase.

‘For a long ﬁme, most people thought a person with any degree of retardation
couldn'tleam much, Some peaple still have these beliefs. But this isn't true. Through
extended work with children who have mental retardation, a more specific approach to
teaching has evolved. This approach breaks down complex tasks into smalt steps and
then these small stups are taught one by one. Hopelully, you have a better understand-
ing of this learning process after going through the telephone sequence.

Conclusion

Mental retardation has been around foralong time. it has often been metwith great
misunderstanding—superstition and rejection. It is only recently that there have been
great strides toward providing an education and other services for persons with mental
retardation. Today they are being given more opportunities to live, learn, and work with
everyoneelse. They are achieving higher levels of social, academic, and work skills than
once thought possible.

Autism
There are thousands of children with autism in this country (#73). It is more
common than blindness, and nearly as common as deafness in children—but I'll bet
70 [
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most of you have never heard of it. Perhaps the reason for this is that until recently the
classification of autism did not exist. A man named Leo Kanner first described autism
in 1943. Kanner had observed a number of children whose condition was very different
from anything reported in the medical or psychological journals at that time. He was
fascinated by these children’s differences and wrote a paper describing these children.
His paper is still very highly regarded.

Autistic chiidren are described as being unable to relate to themselves or to other
people. They are extremely “alone.” Parents of children with autism often report that
their child has always been "in a shell"; “happiest when left alone”; “acted as if people
weren't there.” Itis interesting to note thatthe average infant“learns” duringthe firstfew
months to adjust his (or her) body to the person holding him (or her). So, for example,
if a father picks up his baby in her crib, she will normally extend her arms in anticipation
of being held and then, once picked up, will naturally "conform” to the shape of his body.
Aninfant with autism typically fails to extend her arms in preparation of being picked up
and the father might have to even adjust the position of the infant to conform to his body.
So, one outstanding characteristic of autism is a child’s inability tc relate in an ordinary
way to people andsituations. They may respond better to objects than they do to people.

Half of all autistic children are mute—they do not speak. Those who do have the
power of speech oftendo notuse itto communicate. Rather, they endlessly repeatwords
they have heard at some time or other, or they imitate ina meaningless way what others
have said to them. For example, aboy named Robert would repeatedly say "Ah, do you
care for awhite pillow case, white pillow case, white pillow case?" He had hearda nurse
atthe ireatment center saying this to another person while they were changing beds. He
mimicked the sentence and repeated it endlessly in any number of inappropriate
situations.

Children with autism often behave in unusual ways. They often engage in self-
stimulatory behavior: that means they may make hundreds of ritualistic gestures during
a day—they may rock back and forth, or flick their fingers over and over, or twist their
hair around. Anotherbizarre characteristic of these childrenis self-destructive behavior.
They may scratch, pinch, or even strike themselves. A boy named Danny hit himself on
the ears with his fists, sometimes causing a great deal of swelling (For protection. he
often had to have a football heimet strapped to his head).

Causes

Believe it or not, despite these very dramatic behaviors, the causes of autism are
unknown. Many different theories have been suggested, but we still don't know what
causes it (#74). Some people have said that autism is due to a lack of affection from the
parents, others feel it is due to an organic brain disease, still others feel there may be
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something wrong with the way a child’s brain interprets the different sensory messages
it gets (remember the description of how the nervous system receives and senses
messages). It is still unclear what causes autism.

Prognosis

The future of children with autism has been very poor. Only a small number attend
special classes in a public school. Even fewer ever have a job when they grow up.
Fortunately, however, educational and community services have improved over the last
several years. Creative programming and research have opened up new pathways to
allow children with autism to enter regular schools.

Impact on Famlly of Person with Disabilities

Even though we have come a long way since primitive times when persons with
disabilities were put to death or cast from their families, there are still many misunder-
standings about disabilities. In our society, there is a high premium placed on having a
“normal” nonhandicapped child. Learning that one's child is disabled can be a very
painful experience. Families with such children may experience more stress and
frustration. They often feel shame, guilt, ambivalence, depression, or sorrow.

What the Future Holds

Predicting what will happen during the next few years with persons who are
disabled is not easy. As we move into the future, new technologies wiil be developed
and will create new opportunities for all people. Now, many people look at computers
with awe and some fear. But in the future computers will probably be nothing special-
—justafamiliar partof aperson’s daily life. Computers will be tailored to meet the needs
of an individual—perhaps minimizing the difterences between us all.

The future may be brighter in some ways, and darker in others. Due to scientitic
and medical advances, there will probably be fewer persons with disabilities, but there
will always be people in our society who need special education and rehabilitation. An
understanding and acceptance of these differences will be as necessary then as it is
now. We must recognize them for what they are-—not handicapped, but peopie.

"A story is told about two towns in which there was plenty of food but the people
were not able to feed themselves because they could notbend their arms at the elbows.
In one town, the people starved and died. Butin the othertown the people were well fed.
The reason for the difference was that the people in the second town were feeding each
other. In a society where people share and show compassion to one another, human
disabilities become very unimportant” (Berger, p. 112).
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PACP INSTRUCTIONAL UNIT-DAILY LESSON PLANS

1

1) p
N b

After the nondisabled peers have completed the units on aerobic conditioning and
handicapping conditions, they are ready to learn about their role in the PACP. This unit
is designedto dojustthat. The PACP Instructional Unitdetails the role ofthe nondisabled
students before, during, and after the exercise sessions. Through a series of activities,
the students will be taken step by step through the routine of one daily exarcise session.
They will practice heart rate monitoring, motivational strategies, and data recording as
they conduct their daily routines.

It should be noted that the routines describedin this chapter may needto be altered
for yourunique situation. itisimportantthat you practice the protocol appropriate for your
setting. We also suggest that prior to any involvement in the PACP, the nondisabled
peers be given the opportunity to observe the students with disabilities involved in the
exercise program and talk with their teachers. This observation time could take place
in the classrooms of the students with disabilities or if possible, in a physical education
setting. No expectations should be placed on the nondisabled peers during this
observation period. After the observation, a discussion between the nondisabled peers
and the participating teachers is recommended.

Introduction

You have learned about gerobic fitness and handicapping conditions. Now it is
time to put together what we have learned . We are going to explain what your role in the
program is and how important you are to its success.

Formostofus, whatwe doduringthe course of the day doesn'tprovide the physical
activity needed to maintain good health. So, it's necessary to incorporate regular
exercise into the daily routine. This is even more true for persons with disabilities
because the opportunity to exercise is not as available to them.

Remember, aerobic exercise strengthens the heart and lungs and requires
keeping the heart rate up for 15-20 minutes. Thus, in the beginning of an exercise
program, it can be difficult and often very uncomfortable. This is where you can help.
Your role in this program will be to help make exurcise more enjoyable for your partner—
to tell him or her that he or she is doing a gocd job, to talk with them, to make the time
fun. In addition, you will needto try to keepyour partner's heartrate in the targeted range.
You are very important to the success of this program: your encouragement and contact
with your partner are crucial components. During the next few days, we will be tinding
out how to monitor the heart rate and more about the routine of the exercise sessions.

& 12,
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Protocol for Daily Exercise Sessions

Before the Exercise Session

Betfore the exercise session, you will pick upyour partners at their ciassrooms and
bring them to the exercise setting. You will know who your partner is by looking at the
assignment sheet on your classroom door (Hold up assignment sheet. See Appendix
B). You can see on this sheet that there is a place for your names, a place for your
partners’ names, and a place for comments. The comments section will have helpful
suggestions for the exercise session. When you getto your partner's room, you might
wantto ask the teacher how your partner's day has been going or how she or he is feeling.

During the exercise session

When you come to the exercise session, you will take your partner to one of the
activity stations set up around the room. You will stay atthe center and do the exercise(s)
with your partner until it is time for the aerobic portion to begin. When it is time to stan
exercising aerobically, music will start and you should walk/jog around the designated
track. This portion of the exercise session may be difficultforboth you and your partner—
ewpecially atthe beginning when yourbody is not used to aerobic exercise. Thatis why
it will be important for you to give encouragement throughout the session. When your
partner is exercising, tell her thatshe isdoing agood job, give herapatonthe back, smile,
be excited. For additional motivation, we will have a lap chart to monitor the number of
laps; quick tempo music will be played, and/or special activities will be planned (See
motivational strategies in the Chapter 4).

During the daily exercise sessions, we will monitor hean rates t0 determine
whether your partner is working at the appropriate level to improve her fitness level.
Remember that keeping the heart rate up and keeping everyone moving is very
important.

N

N
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After the Exercise Session

At the end of the aerobic session, you will record information from the session in
your partner's folder. You will record the number of laps completed and the number of
exercise minutes. We wiil see how this all works by practicing the routine, but before we
do, let's learn how we can monitor our partner's heart rate.

ACT WITY GETT iNG THAY HEART RATE UP

Equtpment Needed, Stapwatch or clock with secund hand, heart rats mumtc:

Pmcedures

Explain. Remembar itis 3mportan: to monltor one 'S heart rate during

- gxercise because it gives us'a guod {dea of exactly how hard the
cardiova-cular system is working. ' Let's feam how to do that today
{Follow procedures for the Manuat Method if you have not purchased a
heartrate monitor. Follow procedures for the Heart Rate Monitor Mathod
if you have purchased a Spomester PE 3000)

2. A) TheManualMethod SR R |

1. Have yourstudenis locate their radiai pu!se using the tips of their
index and middis fingsrs . (See. znstructions in the PACP Manual
for monitoring heart rate in Chapter 3). -

2. Once they have located thelr radial pulse have them start
counting the number of ttmes they fee! 8 beat once you say
“Begin.”

3. Startthe stopwatch and have the students counttheir pulse for six
seconds. Have them add a “0” on to the number they counted.
For example, if they counted 7, then their heart rate would be 70

~ beats per minute.

4, Have students practice with a partner

8) The Hean Rate Monitor Method
1. Expiain: One way {0 measure yourheanrateisto use aheartrate
monitor {Show the students the monitor). A heart rate monitor
works on the same principle as an ECG machine—it measures
electricity from thg heart. it has two elgctrodes that can pick up
the heart's electricity (point to the electrodes). The information
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ow that you have leamed ho t,Q-“F?WM&hséﬁfate.
srcise protocol; from the time you pickup
2-lh“‘e}_,s‘esslqn ;sovsr e

1, Dally Workout Sessio
spendicss 8 and D).

musie, &

Eq

-1, Preparethe assignment sheet. Divide the group in half: halfwill serve as

*nonhandicapped peers and ‘the other halt wilf act-as students with
 disabilties. Put the assignment sheet on the door of e gym. -

2, Set up the aclivity 'cent_e‘rs‘a,nd the equipment needsd for the aerobic
‘exgroisegession. .

3. HaQe the nori_diéabled peers“‘look‘at the assignmentshest, “pick up” their
- partners, and go 10 the activity centers.

4, Aiter they have had 'some‘time to perform the exercise(s) at the activity
center, STOP. As agroup, go over the activities ateach stationandsome
of the problems that might arise at each of them. Ask for any questions.

5, Explain: Nextcomes the aerobic exercise portion. This is when you will
walkjog around the track with your partner giving them encouragement
as you go. Ris also the time when you will be monitoring their heart rate
so let's practice thattoo{If a heartrate monitor is used, it should be placed
on a target student),

Begin the music and note the starting time. The pairs should walk or
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- jog@round the track. Remind the nondisabled group to offer encourage-
L me iF hout the session.

couw monitor the hean rates at cortain: umes throughout me period (Le at
certaintimes during the walkfog portion a staff member could teil evemns *Stop
fora heartrate check.” The studantgairswouldstop, the nonhandicapped peers
would focateﬁw!r partners’ puise... The stalf member would say, *Ready, begin®
and.-the nom d participants wauld count the pulse beats: Wi the: staff
member wouid say “stop"} or 2) selected individuals could be targm on any
given da; (3.e atcertain times during thewalk/fog portiona stait me'mber could

....... . b dure

as outiined abave) .

b. HeartRate Monitor Mathod: on anygiven clay the heart rate monitorws;&dbe set
for the target heart rate range of a particular student. The monitor would be
placed on the student with disabilities andthe nondisabled studentwould use the
monitorto determine whether ornotthe walk!jog ratewasatan appmpﬂa:e level
if the pasr was wafiung too fast or too siow. adjustments could be mada

3. 1t is helpful to- maimain written records of each person's heart: mte data The
informationis valuable in establishing and maintaining an appropriate level of finessand
can also serve asa motivationaf tool (see motwatzenat strategies, Chapter 4.

4. Specigl considefaﬁons '

a. Any special reinforcement systems that mfgm pe used should be discussed ai
this time.

b. Medical concerns: if any of the students have a medicatl history that might affect
thelr exercise performance {seizures, medications), an explanation of proce-
dures to follow Is necessary.. Role playing a problem of this nature m%gm be
useful cturing the practice session. v

5. Aiterthe allotted time, cali the students backinto adiscussion group. Ask memifmey
have any questions. |
77 12:
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Explain: Thewalkfjog porhon has now ended and it is tirne for you to recom Information
in your pariner’s folder. .

Haveths nondisabled swdents pick up afolder and pencﬂ They shouid complets

the "Dally Workout Session Record” data sheet in the folder. Answer any questions the
students have about me campleﬂon of the data sheet

Explain: Fma!ly, you wouéd putthe foidarsbackm the appropriate spotandthentake your
partners back to their classrooms.

130
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Chapter 4
The Daily Exercise
Sessions

Daily Exercise
Sessions

It's now time to consider how you can best organize the daily exercise sessions.
Remember,the goal of each sessionis to safely and effectively stress the cardiovascular
and respiratory systems to produce substantial improvements in aerobic fitness.
However, as you know, getting in good aerobic shape takes time and work, and initially
may even feel uncomfortable. Therefore, it is crucial to build fun activities into your
fitness program andto evaluate themin terms of both effectiveness and enjoyment. This
chapter outiines a variety of exercise protoccls, evaluation tools, and maotivational
strategies useful in creating interesting, fun, and effective exercise sessions for all the
participants in your program.

Protocol

One of the most important factors affecting the successful implementation of the
PACP is the organization of the daily exercise sessions. Unfortunately, we cannot
provide youwith onebest protocol, but we canprovide youwith a variety of choices, from
which you can select the one that best meets the needs ofthe students and staft in your
school. A protocol is an organizational plan that specities the sequence of activities. In
this section, a variety of ideas for the management of the PACP before, during, and after
the exercise sessions will be presented. The flow chart on the next page provides an
overview of procedures that can be used during the daily exercise sessions. The
information on this chart is delineated in the remainder of this section, so as you read
this section you can refer back to the flow chart.
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DAILY EXERCISE SESSION OVERVIEW

Students with and without disabilities
BEFORE come to the exercise sefting‘a
1
i 1
THE Nondisabled peers pick Teachers walk students
up partners from their ¢classrooms 1o exercise setling
and walk together 10 exercise setting
SESSION
E— WARM UP (5§ minutes) -———l
All participants perform Student(s) "targeted" tc have
the warm-up activity*b heart rate monitorsd during the
T I ) sgssion put on heart rate monitor
{Level 1|[Level 2][Level 3|
[——[AEROBIC WORKOUT (20 minutes) }__1
DURING The students with disabilities "Targeted" students axercise
exercise aerobically with with their partners
their nondisabled partner*b 1
THE T I I
[Level 1|[Level 2| Level 3] Heart rates Heart rates
- monitored by monitored with
SESSICON manual method'c heart-rate
monitor‘e
HOOL DOWN (5 mmmes)}_I
All participants perform Targeled students have heart
the cool-down activity'b rate monitor removed. Data
I 1 L should be recorded‘c
{Level 1 |[Level 2{[Level 3]
Students with and without disabilities
. AFTER lpave axercise sassion
)|
THE Nondisabled peors roturn Teachers waik students back
partners 1o thair classrooms 10 classrooms
SEGSION

* denotes matenal included in Appendices

‘arefers 10 "Assignment Sheet"

‘b refers 10 "Activities Packet”

‘¢ relers to maternials included in Evaluation (hitnaess section)
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Before and After the Session

There are at least two organizational issues common to the before and after pe-
riods of the exercise session: 1) how will the students with and without disabilities get
toandfromthe exercise session, and 2) whowillbe responsible for setting up and picking
up the necessary equipment? The answers to these questions will be influenced by the
students and teachers in your school. Here are some possible scenarios thatmight help
you determine the best plan for your situation:

Getting the Students to and from the Exercise Session

Scenario 1. Have the nondisabled peers pick up and return their partners with
disabilities to their classrooms. By posting an "assignment sheet” (see Appendix B) on
the door of the nondisabled peers' classroom, they find outwho their partners ars for the
day. At the appropriate times, they can pick up and return their partners to their
classrooms. This idea works well when only a portion of the students from the
nondisabled classroom are to be involved in the program. In this way, the classroom
teacher can remain in the classroom with his or her other students. It also provides an
easy and friendly atmosphere for interaction to occur between the nondisabled students
and their partners.

Scenario 2. Have the teachers ol the students with and without disabilities walk
their students to and from the exercige sessions. This idea works well if entire classes
of students with and without disabilities are involved. Itdoes not allow, however, tor the
interaction possibilities that are present in the idea presented above.

Note: It is possible to implement the exercise program even if you are in a
segregated school. The logistics of getting the students to and from each other's school
can be difficult, but it is notimpossible. infact, if the schools are in walking distance of
each other, you could consider the walk to and from the exercise session asa warm up
and cool down.

Preparing and picking up equipment:

Scenario 1. Assign nondisabled peer(s) to be responsibie for the equipment. On
the "assignment sheet,” assign one or two ot the nondisabled peers to be in charge of
the equipment. Have them go to the exercise setting to help set up the equipment and
after the session they can return it to the appropriate place. That will free the staff for
other important tasks.
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Scenario 2. One ofthe teachers explains the activity for the day while another teacher
(or aide) sets up the equipment. The students help return the equipment after class.

During the Session

The basic framework for the daily exercise session includes three components:
warm up. aerobic workout, and cool down. Every exercise session should include five
minutes of warm-up exercises aimed at developing fiexibility, coordination, muscle tone,
or various sport skills. The warm-up exercises are followed by a 20-minute aerobic
segment. During this portion, the nondisabled peers and their partners with disabilities
walk or jog around a designated course. The role of the nondisabled peers at this point
is two-fold: they provide support and encouragement to their partners, and they help to
monitor the individually-prescribed intensity determined by the exercise heart rate.
Finally, the exercise session ends with a five-minute cool-down period.

A general discussion about warming up, working out, and cooling down is
presented below. Itis important that you understand what defines good activities for
each of these components, so that as you design the protocol for your program you will
have the tools to evaluate the appropriateness of any exercise you may select. This
discussion is followed by Table 6 thatdescribes ideas for the warm-up, aerobic workout,
and conl-down phases ofthe exercise session. The procedures are organizedinto three
levels. Level 1 procedures are easy to manage and require minimal organization. Level
3, onthe other hand, requires more organization and management. Asyouread through
the procedures, think about those that would work best for you. Select the warm-up.
workout, and cool-down procedures that your students can do and enjoy. Initially you
may use Level 1 procedures, however, with time you may want to incorporate all levels
into your exercise program. By doing so. you will enrich the program for everyone.

There is one important consideration as you plan the protocol for your exercise
sessions. All of the procedures described in Table 6 revolve around a basic walk or jog
format. A continuous 20-minute walk/jog protocol offers the best aerobic workout, but
is often very dull for the participants. So this table presents other ideas that add variety
to tr 2 walk/jog routine as well as challenging the fitness levels of the students. You
should note that the addition of these activities may decrease the heart rates of the
participants until they learn what is required ot them. We recommend a gradual intro-
duction of any new activities; allow everyone time to adjust and feel comfortable with the
challenges of any new routine before changing the exercise protocol (Please note that
the descriptions included in Table 6 detail the basic procedures for the three phases ot
the exercise session. A description of activities is included in the "Activities Packet”in
Appendix B).
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TABLE 6.

Level 1, 2, and 3 procedures for the warm-up, acrobic workout, and cool-down phases of the daily exercise sessions.

PHASE DESCRIPTION 'ADVANTAGES
LEVEL :
Warm up Walk/Jog: The students warm up and cool -+ Easy to manage.
and/or down by slowly walking/jogging around the + No equipment required.
Cool down designated course. Special care should be » Ne prerequisite skills,
1aken 1o ensure the exercise 1s performed + Easy transition to

Acrobic
Workout

LEVEL 2.

Warm up
and/or
Cool down

Acrobic
Workout

ERIC

Aruitoxt provided by Eic:

at a leisurely pace.

Obstacle Course: Build an obstacle course .
along or in the center of the designated .
track or have a variety of reinforcing

activities set up around the track (i.c., .

nerf basketball nets, a mini-trampoline,
scooterboards). Then, afier completing

a designated number of laps (c.g., 3 or 4),
have the student dyad complete the obstacie
course or the selected activities.

Group Activity: A staff member (or per- .
haps a brave nondisabled peer) leads

the groupin warm up and/or cool-down .
excreises. The exercises performed should

cmphasize slow and gentle stretching and .

lexibility movements . **

Group Intervals: Have the students wslky

jog around the designated course untif a

staff member (or nondisabled peer)

mdicates that 1t s tme w perform an

alternative activity such as skipping, punping, or
hfung anm weights. As a group, they pertorm

the same activity for a shortmterval (o g, 1 minute)d
and then resume the walk/jog routine *

137 83

actual aerobic workout.

Minimal management.
Provides variation o
routine.

Offers the possibihity
of inroducing a
variety of new skills.*

Relatively casy 1o
manage.

Provides variation to
routine.

Offers the possiahity
of introducing a
variety of new
skalis.*

(same as abowve)

" DISADVANTAGES

Lack of variety in
rouline.

Doesn't allow for
skill development,

Obstacles present a
leamning challenge
and may initially
result in lower heart
rales,

Lacks individualiza
ton and himits the
mntroduction of more
advanced skills until
the entire group is
able to execute them
Staff member needed
to lead exercise.

(same as aboved
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TABLE 6 (cont)

PHASE DESCRIPTION ADVANTAGES DISADVANTAGES
Evels e . e e . VD
Warm up Statons: Various activily staions are «  Prov Jes vanation » May require a ot of
and/or set up in the exercise setung. Each 1 rouline. teacher preparation.
Cool down student dyad goes o one of the stations + Offers the possibility »  May be difficult to
and performs the activity there, Once of inroducing a manage.
again, the activities at each station N vanety of new skills.
should be slow and gentle and emphasize « Allows for complete
stretching and flexibility movements.** individualization.

» Teacher(s) free to offer
mnstrucuon and encouragement
or work on other tasks.

«  Allows equipment avalable in
limited quantity to be used
because different groups use st
at different umes.

Acrobie Statons: Yarious activily stahons (same as above) (sanme as above)
Workout are sel up in the exercise setting Then,
have the students walk/jog around the
designated course until: (1) a designated
number of laps are completed or (2) s
staff member (or student) indicates it
1§ 1me o go o a selected acuvity
staton.** After performing the activy
at the station for a shostinterval
{¢.g.. 1 munute), the students resume
the walk/jog routine.*

*Indicates the nondisabled prers can provide individual instuc ol o ensure proper exccubon

e [ndicates that 4 casselte tape with designated ntetludes of music and alence will tacihtate inplemenn
ton of the program (Sce Appendix B for detals)

NOTE The protocols desenbed have been developed for ambulatory students; however, nomumbulatony stucents Can parteipate s well Those who are i wheeichars or use other prostheses
and can maneuver themon therr own should benefit from the acrobic components of the program Fhose unabie b move on therr own will notbene fitactobically but the nondisabled peerns Gnstructed
by a teachor, sttt or health professional) can fead activities impuer tant to thew partners” motor development Hepetullv, thesocal benehits o the program also wall accrue trom thar involvement
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The Daily Exercise Sessions
The Warm Up and Cool Down

Many times people neglect a warm up before or cool down after their aerobic
workout. They eitherdon'tknow or choose toignore the importance of these two phases.
The warm up allows the body to slowly adjusttotheincreases in circulatory and muscular
output. By warming up, the chances of muscular and orthopedic injury, and irregular
heart rhythms are reduced. The cool down is equally importantfor the participants. After
the aerobic component is completed, the heart rate and blood pressure are elevated. If
exercise stops abruptly, the circulatory systemisn'tgiven the appropriate amount oftime
to adapt to the sudden changes. By cooling down, one can prevent a rapid fall in blood
pressure, which might precipitate fainting andirregular heart rhythms. The warm up and
cool down are even more important for persons who are in poor physical condition and
those who have cardiac problems. Be sure to include these two components in your
gxercise schedule.

Here are some ways you might want to have your students warm up and cooldown.
The ideas presented are descriptions of protocol—not specific activities. We will give
you ideas for the specific activities a littie later. Remember, the procedures are
organized into three levels. Level 1 procedures are easy to manage and require minimal
organization. Level 3, onthe other hand. requires more management and organization.

Level 1: Walk or jog: The students slowly walk or jog around the designated
course. Special care should be taken to ensure the exercise is performed at a leisurely
pace.

Level2- Group activity: Astatf member (or perhaps a nonhandicapped peer)leads
the group in a warm-up or cool-down activity.

Level 3: Stations: Various activity stations are set up in the exercise setting. £ach
student dyad goes to one of the stations and performs the activity established for that
station.

The Workout

Type

Now that we have discussed warming up and cooling down, let's consider the
aerobic workout. There are several things to consider when planning the aerobic
segment of the exercise session. When developing an exercise program, the first
concern is about the best type of exercise. This project has focused on walking and
jogging as the format for the aerobic exercise. There are a variety of aerobic exercises.
however, and it isimportant to understand what defines a good aerobic exercise, so that
you can substitute aiternative aerobic activities into the basic walk/jog program for
variety and interest. .
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The Daily Exercise Sessions

Specifically, activities that rely on lower body muscles, such as running and cycling,
are superior to those that utilize only the smaller upper body muscles. Alsc. exercises
involving continuous muscular action generally produce more substantial increases in
aerobic fitness than discontinuous sports such as basketball and tennis.

Intensity

Once an aerobic activity has been selected. special consideration should be given
to the intensity of the action. The workout portion of the exercise session should not be
exhausting. You can safely and effectively improve the fitness level of the participants
by having them exercise at a comfortable intensity: one that allows them to carry on a
conversation as they exercise. One way of determining the appropriate exercise
intensity is by monitoring heart rate as they exercise. Research has shownthatadesired
level of intensity is between 70 and 85 percent of one’s maximum heart rate (See the
evaluation section of this chapter for instruction on how to calculate target heart rate).
Heart rates above 70 percent show more dramatic improvements in fitness, however,
training above 85 percent does not provide significant enough increases in fitness to
warrant the increased chance of injury to the muscles and bones.

When you start the exercise program, heart rates should be monitored several
times during each session, and the intensity should be adjusted accordingly. Soon it will
be possible for the participants or their nonhandicapped partners to monitor exercise
intensity by the sense of exertion, with only occasional objective monitoring (Special
note: heart rate is a built-in coach. As one becomes more fit, exercise heart rates
becorn e lower for the same workioad. So. after several weeks at the same speed, one
may have to increase the speed to keep the heart within the originally prescribed level).

Duration

Another consideration inthe planning ofthe aerobicworkout portionis duration. How
long should the participants exercise? Articles in popular magazines and newspapers
give a variety of answers—variations from running a marathon to five minutes on a mini-
trampoline. The real answer lies somewhere in between. Itis impossible to prescribe
one time period that will apply to all fitness levels because duration depends onintensity.
A high intensity exercise of shortduration can provide the same results as alow intensity
exercise of flong duration. Therefore, the time allotted to each exercise session depends
on the capabilities and interests of the students involved. Here are some general
guidelines for continuous activities:

15-20 minutes at 90 % of the maximum heart rate
20-30 minutes at 75-85 % of the maximum heart rate
30-40 minutes at 70 % of the maximum heart rate

8 14,
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The Daily Exercise Sessions

If the students do not enjoy continuous activities all the {ime or you would like to
vary the walk/jog routine by playing a “discontinuous” sport(i.e., basketball, soccer), you
will need a longer session, approximately 40-60 minutes.

Frequency
A final consideration for the aerobic component is frequency—how often should
the studentexercise? By experimenting with different schedules, optimal improvements
in fitness were produced by exercising three to four days per week. Programs of lower
frequency required very high intensity exercise and were often unenjoyable for the
participants. Also, itis important to distribute the exercise days. Exercising three days
in arow willimprove fitness, but the four days of rest that follow will minimize the effects.
In summary, the aerobic component should involve an activity that:
* is continuous
+ uses the large muscle groups
- is performed 20 - 30 minutes, three times per week.

You might not want to limit yourself to walking or jogging in a physical education
setting. Depending on the unique circumstances of your school, you might want to
incorporate swimming, bicycling, or walking to and from a work setting into the format.

Let's see how you might want to organize the aerobic portion of the exercise
session using the levels we discussed earlier:

Level 1: Obstacle Course: Build an obstacle course along or in the center of the
designated course or have a variety of reinforcing activities set up around the track (i.e.,
nerf basketball nets, a mini-trampoiine, scooterboards). After completing a designated
number of laps, the student dyad could complete the obstacle course or the selected
activities.

The benefits of an obstacle course are that once it is set up, it takes a minimum
amount of time to manage. It also offers the possibility of practicing old skills or
introducing new ones on an individual basis. One thing to keep in mind here is that
obstacles present a learning challenge, and may initially result in lowered heart rates.

Level 2: Group intervals: Have the students walk or jog around the designated
course until a staff member or a nonhandicapped peer indicates that itis time to perform
an alternate activity such as scooterboards, skipping, jumping, or lifting erm weights. As
a group, they perform the activity for a shortinterval (e.g., one minute) and then resume
the walk/jog routine (A cassette tape may be made to facilitate the movement from the
walk/jog portion to the group activity).

Like the obstacle course, groupintervals ofterthe possibility ofintroducing avariety
of new skills, but it doesn't aliow for individualization because the activity is performed
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The Daily Exercise Sessions

by the group. In addition, it limits the introduction of new skills until the entire group is
able to execute them. This format is relatively easy to manage, but a staff member is
needed to lead the group activity.

Level Three: Stations: Again, various activity stations are set up in the exercise
setting. Student dyads go to one of the activity stations and perform the activity there.

Although stations require a lot more teacher preparation than the other two levels,
certain benefits accrue. Stations allow for complete individualization and offer the
possibility of introducing a variety of new skills. The teacher orteachers are free to offer
instruction and encouragement. In addition, this format allows equipment available in
limited quantity to be used within the session, because noteveryone uses itatthe same
time.

EVALUATION

After putting forth alt the effort to implement the PACP in your school, you may find
yourseif wanting to know how effective the program really is for your students. In other
words, you may want to evaluate the program. Evaluation, by definition. allows
individuals to determine the worth or value of something, and appraise the level at which
it is currently operating. In this section, we will discuss two ways of evaiuating the
success of the PACP. The first involves evaluating changes in your students’ aerobic
fitness levels. The second involves the evaluation of the program itself. Through the
evaluation procedure, you will discover the various strengths and weaknesses of your
program.

Fitness Evaluation

There are many ways to evaluate aerobic fitness. Laboratory techniques most
accurately measure a person’s aerobic capacity. Not everyone, however, has access
to a laboratory facility, so other means of evaluating the participants’ progress are
needed. Some alternatives include field tests and heart rate monitoring. An explanation
of each of these evaluation methods is presented below.
Laboratory Tests

The most accurate way to measure your students’ aerobic fitness level is 10 have
them perform agraded exercise test. Duringa graded exercise test, your students would
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The Daily Exercise Sessions

walk ona motorized treadmillunder aprogressively increasingworkload(i.e., grade and/
or speer would gradually be increased). As they walked, their heart rate would be
monitored closely.

Even though this is the most accurate way to measure aerobic fitness, not
everyone has access to a laboratory facility. However, if a university or hospital setting
near you has this equipment available, we would urge you to try to make arrangements
with them. If you have reservations as to how well your students would handle atesting
situation of this nature, you might be pleasantly surprised. Initially, we had strong
reservations about how our participants would perform on the treadmill. We were
amazed athowweli allofthemdid. In fact, whenparentsobserved the test, many ofthem
were amazed too. When one mother came to the testing session, she was frightened
about her daughter's ability towalk on the treadmill. When her child succeeded, she was
very pleased—the assessment was benetficial for the student and the parent!

If you decide to evaluate your students by using laboratory tests, piease refer 10
Appendix C for more information.

Field Tests

Another way to measure aerobic titness involves having your students participate
inafieldtest. Fieldtests are simple walking orrunning teststnatare designedto correlate
well with jaboratory tests. An example of one field test is included in Appendix C.

Some words of caution regarding tield tests: (1) For cardiovascular safety, you
should monitor your students carefully as they perform the test. If they show signs of
extreme fatigue, dizziness, shoriness of breath, or nausea, you should discontinue the
test immediately. (2) The results of the tests depend heavily on the motivation of the
student. If they putforth their best effort, theresults willbe the most accurate. (3) Scores
for the field test have not been normed for a population of students with disabilities:;
thereby limiting the significance of the results tor the participants in your school. Despite
these limitations, field tests may be a goodway for you to measure aerobic fitness levels
of your students throughout the program

Laboratory and field tests are not used every day. You would only want to have
your students perform tests of this type at critical points in your program. For example,
you might want to test everyone before the program begins to assess their baseline
fitness levels and then again after 10 weeks of exercise (the minimum amount of time
needed for the body to show a training effect), or at the completion of your program.
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The Dally Exercise Sessions

Heart Rate Measures

Heart rate is often used as an indicator of fitness level. Therefore, another way to
evaluate the fitness changes of your students would be to monitor resting, exercise, and
recovery heart rates during the exercise program. One’s heart rate at rest, how high it
climbs during a bout of exercise, and how quickly it returns to its pre-exercise level are
good indicators of aerobic fitness level. One would expect that, over time, as students
become more fit, their resting heart rates would decrease, their exercise heart rates
would be lower for the same workload, andtheir heart rates would return to pre-exercise
levels faster than before the exercise program.

If you select this method of evaluation, it would require the monitoring of the
participants periodically throughriit the exercise program. Below we will discuss two
methods of monitoring heart rate and then describe how you can use each of these
methods in exercise sessions.

Monitoring Heart Rate

Heart rates may be monitored with the monitoring equipment, or estimated
manually by measuring the pulse rate (Pulse rate differs from heartrate, onlyinthatpulse
is measured along the peripheral arteries. In irregular cases, the heartbeatis not strong
enough to push blood to the periphery regutarly, and pulse is therefore notindicative of
heart rate. In healthy individuals, however, pulse and heart rates are identical. Itis for
this reason that pulse is regularly accepted as a heart rate indicator).

The easiest way to monitor heartrate is to use a heart rate monitor. Thereare many
types of heart rate monitors on the market tocay. The cheaper and less accurate
monitors utilize a clip that you attach to an ear lobe or a finger tip. The clip pick3 up a
pulse at the location and displays the reading on a watch. Some people have success
using these monitors, butwe found they did not work well for us. The monitors we used
tor this project were "Sporttéster” monitors produced by Quantum Lite Systems, Inc.
Rather than picking up apuise from the finger tip or the ear lobe, these monitors receive
their signal from the heart itself (the transmitter is worn around the chest). These
monitors have been found to be very reliable, but they are very costly (approximately
$250.00). If you can fit it into your budget, we highly recommend purchasing a monitor
of this type for your program.

Ifyou cannot afford a heartrate monitor, you can stillmonitor heartrates to evaluate
the fitness changes of your students. The manual method of monitoring pulse requires
a bit more effort, but is free. There are generally two sites at which the pulse is taken:
along the carotid or radial arteries. When taking a pulse manually, you lay two fingers
along the artery (do not use your thumbbecause ithasits ownpulse)and countthe beats
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you feel. It is not necessary to count the number of beats in one complete minute. In
fact, itis amore accurate reading if you count for a shorter time period (Within the course
of one minute, exercise heart rates can slow quite a bit). Therefore, you might want to
have your students count for 15 seconds and multiply by four, 10 seconds and multiply
Dy six, or six seconds and multiply by 10.

less W
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How to use heart rate monitoring
Now that you know how to monitor the pulse, how will you use this to evaluate the
fitness changes of your students? Remember we said that good indicators of aerobic
\ fitness level are the heart rate at rest, how high it climbs during a bout of exercise, and
et how quickly itreturns to its pre-exercise level. By evaluatingoneorallithree ofthese heart
rate measures during the session, you will get a picture of the changes in the students’
level of fitness. Let's look at how to evaluate each of these measures.

Heart e
Rate ! -

1

rest ' aerobic exercise post-exercise

Resting heart rate

Ideally, resting heart rate should be determined in the morning before getting out
of bed. Because itis not possible to get this reading on the students, however, the next
bestthing is to find a time when the students are quiet. Asthey are sitting quietly, take
their pulse either with the monitor or manually (If you do have access to a monitor, you
may wantto have one studentwear it all day, and the lowest recorded reading could be
used as the resting heart rate).

Keep afile ofthese readings. As studentsbegin togrow more fit, their resting heart
rates may decrease. This decrease in resting heart rate generally represents the
increased strength of the heart muscle. After a training program, the heart is now
) stronger so that it need not beat as many times to circulate the same amount of blood.

Exercise heart rate

The fitness benetits of exercise are closely related to the intensity. Research has
shown that 70-85 % of one’'s maximum heart rate is a good training level. Heart rates
less than this typically do not enhance cardiovascular fitness, and heart rates above this
increase the likelihood of muscle and bone injury. Thereforethe optimaltraining intensity
is between 70 % and 85 %..

-

The formuia used to dulermine this range Is as follows:

HRtraining = {HRmaximum - HRrest} X (Condit