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A Abstract

The objectives of this study were: (1) to cémpare the exercise

$

intenéity elicited by an exercise program wi that by a

cardiovascular fitness test, and (2) to evaluate the

/

effectiveness of a cardiovascular fitness program with six

@

}kﬁoderately to severely mentally retardéd adult males. The

rhandicapped males

participated in an exercise program which

consisted of 30 training sessions, approximately 30 minutes in

length, helé three times per week: After collecting baseline

data on the Leger

~

and Lambert Shuttle Run Test, a program

emphasizing cardiovascular endurance activities was conducted.

The participants wexe assessed weekly for predicted maximum

oxygen uptake on the Leger and Lambert test. Their heart

rates were monitored with a Sport Tester on four occasions

-

during the actual exercise program and on seven occasions

while performing the Leger and Lambert test.

Heart rate values were colletted on only five out of the
#~ N

six males since one of them refused to wear the Sport Tester.

The data from the exercise program indicated that oﬂ%y one out

of the five mentally retarded participants was performing near

a reéommended exercise intensity that would elicit a training

effect according to the standards of The American College of

Sports Medicine.

Performance on the Shuttle Run | Test

indicated that the participants we;é not achieving their

age-predicted maximum heart rate. Because a maximum heart
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. rate was not elicited, the comparison of e_xercise intensi’c{y by

a training program with'tha't by a cardiovascular fitness test - 4

B

was not possible.

-

14

~ In gvaluating ﬁﬁé éxercisé program, the éhuttle‘Run Tést
s resultsiwere examined. °‘There was 4dn improvemeﬁ; in running
time frdém 2 minutes,, 52 seconds during the'baselige peribd to
3 minutes, 43 seconds during, the final portion of thé program.
These times ?epreéent the average of the four tria;s duning g
. pre- and post—prqgram periods. T

4
' In summary, the results from the investigation indicated

f

r thatz.(l) monitoring heart rate responses during a physical
' a\/ €,
exercise program is an effective means to demonstrate exercise
A

intensity, and (2) a physical exercise program with emphasié

) on cardiovascular endurance activities resulted in improved

A Y

aerobic fitnegss.
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 Les eobjectifs de cette étude Staient: ( 1)Q/de comparer

1’intensité d’'un exercice mis a jour par un programme

] ’ - : ”~
d’'exercices avec celui provoque par une epreuve

N ! -

., cardiovasculaire, et (’é:i"a'e’valuer 1'efficacit€ d'un programnme

carqbiovasculaire suivi paz:> six hommes (adultes) gravement et

Y5

nodérément atteints- de defici,énce mentale. Ces handic}apes ont
participe a un prc:gramme a’ e;c;rcices reparti en trente se’ance§
. d’-entrgj‘pement, d'uﬁ%’égrée de 30 minutes‘ chacune et a raison
de trois fois pax semai’ne. Apr:as avoir enregisti'é les données
de base avec Leger and Lambert Shuttle Run Test” un programme
accentuant leg activites d endurance.“’cardiovasculaire etait
amorce. Chaque semaine une évaluation de la consu:nmation
d’oxyg\ene d'apréswle test "Leger and Lambert” etait faite
‘aupr‘?as des participa-nts. Leurs batteqepts de coeur e’taint
contrdlés par un "Spért Tester” quatre fois durant’ le
programme d’'exercices et sept foi's pendent le test "Leger and

- ' o

Lambert. o . ‘

» L}

Les battements de coeur ont été enre_gistre’s sur seulement

.cing des six hommes; un homme a refusé de partir 1é 'Spori:

. } . ' _
Tester”. Les donnees du programme d’'exercices ont demontré

o que seulement un des cinqg déficients mentaux travaillait avec

i

énergie laquelle provoquerait un effet d‘entrainement. etabli
d’aprés les standards de} “American College 'of Sports

Médicglne'. D'apr?as les rgsultats du “Shuttle Run Test"”, on




[}

¢ . )

s’est aperqu que’ les battements' de coeur des pai"rticipants

- »
n'etalent pas au maximum. Pour cette raison, nous ne,pouvons
. \ .

0 I .
pas comparer 1'intensité d’exercices entre celle du programme
]

“d’entrdinement et celle de 1’e’preuv’e cardiovasculaire.
»

Les résultatsﬁu‘ -Shuttle Run Test” ont eté ut:tﬁli_seg dans

1'évaluation du programme d’'exerclces. I1 -y avait wune

Ld
amelioration dans le temps de course de 2 minutes et 22
( 7 .\“}

secondes a 3 minutes et 43 secondes pendant la derniere partie

[y

du programme. Ces lapseé de temps repre?entent la moyenne de
quatre ”es'sais enregistg'e's avant et ap::?as les ‘periodes du
programme.

- , ' »
En resumé, les résultats 'nous demontrent (1) wune facon

w

efficace de montrer l'intensité d’'exercice .et 1’ enregistrement
Qes battements de coeur pendant un programme d’exercice et

(2y un programme d'exercices qui. accentue les activités
s

d'endurance cardiovasculaire avec comme résultat une
amélioration dans_ le conditionnement physique.
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CHAPTER I
INTRODUCTION

Physical fitness 1is the ability to carry out daily
activities with vigor and alertness, without excessive
fatiqgue, and having sufficient energy to enjoy leisure time

activities and to meet unanticipated emergencies (Barton,
4
1982; Shephard, 1977, p.5). Physical fitness is important. for

-

health related reasons such as (1) improved circulation and

respiration (2) reduced risk of heart disease (3) improved fat

metabolism (4) decreased body weight and (5) strengthened

-

-

‘[: bones, ligaments and tendons (Shafkey, 1984, p.3). Mental

A

., health benefits, such as a decredse in tension and stress, or

enhancedpself-concept and body image have also been proposed

(Sharkey, 1%34, p.3). Final}y,"vocéiional needs (Shephard,

1977, pp.231-233; Sherrill, 1981, p.167), as well as the

pursuit of constructive leisure may be positively associated

with ﬁhysical fitness. In sum, it 1is generally Eelieved by

. - healté profe@sionals that fitness augments the quality of
- one s life. _ .

Physical fitness is' important for everyone, including

adults who have.mental retardation. Since menEﬁlly retarded

persons may not be functioning at a leveluwhich is sufficient

for them to carry out jobs with a high intellectuai component,

N

a satisfactory level of physical fitness is oftén necessary to

N
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2
survive in a vocational situation (Barton, 1982; Codleman,
Ayoub & Friedrich, 1976). The mentally retarggd, therefore,
must develop a level of physical fitness which will allow them
to be as self—sufficiené as possible in performing tasks
requiring ppysical labor.

Research indicates that adults who have~ . mental
}et;;dation are particularly in need of physical fitness
education because they usually have very low levels of fitness
(Coleman et al., 1976; Nordgren, 1970, 1971{ Reid, Montgomery
& Seidl, 1985). The low fitness levels are by no means an
invariant quality of mental retardation. This statement is

supported by studies that demonstrate improvements in physical

fitness when systematic programs of exercise are introduced

(e.g. Barton, 1982; Beasley, 1982; Halle, Silverman & Regan,

1983; Montgomery & Reid, 1984,1985; Schurrer, Weltman &
Brammel, 1985; Tomporowski & Ellis, 1984; “Tomporowski &

Jameson, 1985).

)

! The certainty that some inherent characteristic of mental

retardation necessarily lowe;s fitness levels 1is g hasty
conclusion. Six factors seem to contribute to the low fitness
levels. ' E

1. Mentally retarded male and female adults tend to
display .mean body weights 1in excess *of their ideal weights
(Emery, Watson, Watson, Tompson & Biderman, 1985; Reid,
<ﬁontgomery & Seidl, 1985). Often obeglty is a prevalent

condition (Burkart, Fox & Rotatori, 1985; Fox & Rotatori,

+
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1982)1 It is likely that an iﬁterrelationship exists between
activity level and obesity. A dow level of fitness may be a
cause or a result of an obese condition. An individual pay
lower his or *her activity 1level without qorrespondingl}
reducing caloric intake, Vhich in turn may contribute +to an
overweighg condition. Another likelihood involves an already
overweight individual who reduces his or her energy
expenditu}e. This contributes to a decrease in phyfical
fitness, which then leads to reduced energy expenditure and
further weight gﬁin (Burkart et al., 1985).
2. The leisure. activity of mentally retarded persons is
Agenerally passive (Cheseldine & Jeffree, 1981; Reiter & Levi,
1981). Severely retarded persons, if left to themselves,

AN
( generally do not engage in deliberate activity ‘or play

(Grosse, 1981; Sherrill, 1981,p.447).

3. The mentally retarded do not have the same
opportunities” to participate in physical activity as

. nhonretarded adults (Bauer, 1981; Broadhead, 1981; Speakman,

1977). ) |
4. The improvement‘qu maintenance of physical fitness is
difficult to achieve with these individuals because they are
not motivated by weight loss, increased ene%gy o£ ‘other
- intrinsic benefits that may encourage nonretarded persons tg
maintain fltness préérams over: time (Moon’k Renzaglia, 1982).
, .

) . The mentally retarded require greater incentive to perform

| @ well (Caouette & Reid,: 1985; Halle et al., 1983; Montgomery &




‘On

’\\
» - . .4
Reld, 1985; Speakman, 1977; ﬁagner, 1967). -~ '
5. Gottlieb (1982) suggested that the performance of

handicapped persons will deteriorate when it occurs under the

threat of evaluation. Thus, the validity of physical fitness

estimates may be disputed(since performance may have been
effected by this.evaluative component. The mentally retarded
persons’ fitness performance 1is 1likely underestimated in
evaluative situation.

6. Many fitness items are too intellectually complex to
bring out maximal performance in only a few trials (Speakman,
1977). The mentally retardeq haveh great intra-individual
variability in their performance on fitness items (Montgomery
& Reid, 1985). With a greatér number of trials, the
participants would have the opportunity tov » learn the
intellectual components; of the item and thus perform better
and more consistently.

:ﬁtudﬁes,that have demonstrated the benefits of physical
fitness programs for mentally reéarded aduf@g have considered
some of these contributing factors to the low fitness levéas;

Lhey have recorded the participants’ body weights (Coleman &

Whitman, 1984; Schurrer et al., 1985), considered their

'motivétional levels (Barton, 1982;-Beasley, 1982; Caouette &

Reid, 1985; 091e@an & zﬁitman, 1984; Halle et al., 1983),
viewz2d their present baseline activity levels (Beasley, 1982)
and cdnsiQered the complexity of the task items (Fait &
Kupferer, 1956; Koh, 1986; Tomporowskis & Ellisf £985;

i
\ 3

-
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Tomporowski & Jameson; 1985). However, the threat from
evaluation does not appear to- have been taken ' into
consideration. . - . '

The complexity of task items and the evaluative threat
are two major factors that may affect the test performance of
retarded individuals. The evaluative component seems to be a
particular_ concern because it dlrecély influence the
interpretation of the effectiveness gf the exercise pfogram.
What 1is needed, therefore, 1is an unobtrusive means of
examining the physiological responses of mentally retarded
individuals. This woﬁld provide a more objective\\
determination and indication of the 1level of physica}’demands
at which the retarded<adults ‘are workiﬁg?3 ts

With acﬁivitiés that are isotonic. in inature and that
utilige large muscle groups, there 1is 'usually. a linear
relétionship between heart rate and oxygen consumption (Davis
& Conventino, 1975). . Therefore, exercise 1ntensi§y expresse@
in terms: of percent maximal oxygen uptake can be estimated

using the heart rate (Davis & Conventiho, 1975). Hence, - |

'monitqring the heart rate of the participants during the

‘actual program can act as an indirect measure of oxygen uptakea
and therefore. function as an unobtrusive measure in the °
docﬁmen%gtion of their cardiovascular funct%oning. |

) Auditing the physiological responses‘of mentally retarded
individuals before, during a;d after physical activity

T o

(Broadhead, 1986) would objectively demonstrate +the physical

“ 3
, .

2
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\condifioh of this group. Heart rate responses, of mentally

retarded participants in fitness research, have been monitored
priﬁarily beféré and aftér physical exercise, and during
cardiovascular testing (e.g. Ca&uette & Reild, 1983; Coleman et
al., 1976; Coleman.& WhitMaﬁ, 1984 ; DePauw, Hileé, Mowatt &
Goc—-Kamp, 1985; Koh, 1986; Montgomery & Reid, 1985; Schurrer
et al., 1985; Tomporowski & Eilis, 1984). Only three studies
have recorded the heart rate responsé of menéally retarded
persons during physical- exercise (Kamimura & Kusano, 1981;
Maksud & Hamilton, 1974; Mulholland & McNeil, 1985), but none
have traced the course of the heart rate during a traininmg
program and during subsequent fitness testing across sessions.

v

The present investigation will supplement the existing

' information on the heart rate responses of mentally reparde&

individuals during , physical exercise. It will evaluate the
effects of the aerobic training program on the participants’
fitness, and compare the heart rates elicited while %réining

: 7 i
with those elicited during the fitness testing.

q
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1.1 Statement of thé Problem

3
a - ‘ ’

The burpose of the present investigation was to observe

the effects of an endurance exercise program on the physical

fiyness of young adult mentally retarded males. The aim was

e

-

also to compare the the heart rates obtained during an
endurance test with the heart rates obtained during an'actpal

cardiovascular fitness program.

1.2 Hypotheses
~ § -

1.2.1 Aerobic activities during a ten week cardiovascular

'fitness‘program will elicit heart rate intensity of 60 per

. cent of maximum heart rate reserve.

& .

1

1.2.2 Participants will increase their physical fitness as a
function of a 30 se§sion cardiovascular endurance progranm.

1.2.3 The participanfs will demonstrate a higher level of
exercise intensity during the training program than during the

P-=
testing session.

1.3 Delimitations ) 3

1.3.1 Only male participants were used in the study.
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o \ 1.3.2 The IQ-range of the particdipants was 27 to 46.

;
. 3
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1.3.3 . The participants’ ages ranged from 19 to 22 years.
\ .

. 1.4 Limitations

-

-

.
- -

. 1.4.1 The motivational level of mentally retdrded persons is
ofte;\Tlow. '~ Intrinsic ° motivation is frequently absent
(Sbeakman, 1977; Wagner, 1967). Though ample effort was made
to elicit optimal performance from all participants through
verbal reinforcement and task structuié, it cannot be assumed

that efforts were maximal or uniform across participants.

- . [

» [

{jb 1.4.2 The protocol of the Leger Shuttle Run Test requires the

participaﬁfs to follow a cadence.dn order for the test to
effectively predict maximal oxygen uptake. It has been
suggested that with training and practice, mentally retarded

-

persons will learn how to pace themselves (Tomporowski &
Jam;;og, 1985). fn the pr?sent investigation the participaﬂts!
were gystematically Faught the pacing technique~1‘ However,
A*given the rela£ively low IQ 1levels of the participants,‘one

cannot be certain that the concegt of pacing was completely

understood. .

1.4.3 The various fitness studies employing mentally retarded
o individuals as participants have had programs that ranged from

"
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2

eight weeks to seven months in duration, and with three to
five days in frequency (e.g. Bartom, 1982; Beasley, 1982;
Halle et ai., 1983; Montgomery~& Reid, 1985; Schurrer et al.,

1985; Tpmporowski & Ellis, 1984; Tomporowski & Jameson, 1985).

-

The piesent investigation adopted ' program --frequency and
duration relative to. the previous fitness stludies. ‘- The

experihental treatment consisted of a physical activity

’ *

program of 30 minute sessions, thrice weekly, for a period of

AN
ten weeks. -

1%§ Definitions

+Mental Retardation: is significantly subaverage general

} .
_( int;ellectual functioning (evg. approximate IQ 70 or below)
. . existing concurrently with deficits in adaptive bghaviour
v (e.g. the degree with which individuals meet the standards ;f
* personal independence and social responsibility e;pectéa for
their age and cultural group) and which is manifested during
the developmentél period (e.g. birth to 18 yeaﬂs) (Grossman,

1983). _

¢

Moderate Mentallg;tardation: is a level of mental retardation

L3

“in which the IQ score is in a range of 3% to 55 (GrLssman,

* o, \\

1983). .

1

: \
‘E? Severe Mental Retardation: is a level of mentdl retardation
<
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in which the IQ score 1is in a range of‘zo to 35 (Grossman,

1983). .

]

Cérdiovéscular Endurance: is the ability of the respiratory
and circulatory system to provide the working mdscles» with
oxygen (Sharkey, 1984, Chapt. 1 & 2; Shephard, 1977, Chapt.1l).
.
Maximal Oxygen Uptake (VO2 max): is a quantitative theasure
which provides a statement of an individual’s capacity for
aerobic energy transfer (de Vries, 1966, pp. 204-205).
Predicted estimates of this measure will be converted from the

A @

running times on the Leger Lahbert Test.

Heart Rate (HR):'is the numbér of contractions of the heart -
per minute (Vander,Sherman, & Luciano, 1980, p.653).
X

Maximum Heart Rate: is the greatest number of contractions of

the heart per minute (PARTICIpaction, Fitness Canada).

"
. Mgkimum Heart Rate Reserve: is the percent difference between

resting and maximum heart rate added to the resting heart ﬂste

r

(American College of Sports Medicine, 1980). -

Heart Rate Intensity: 1is calculated utilizing Kgrvone%'s
\

method which corrects the exercise heart rate for the resting

heart rate (Karvonen, Kentala & Mustalo, 1957).

A, 4
Iy LT « oA
. .
3 o

5 g
I

a5 wanfan




- Do e freE v e -
- - N v . TEE R 1Y T pr O s - - "2“:‘,‘
e B Ix [ LT e o . g L. e rey ¥ AR od
B R P H /
. ' .
.

“ e Con e _ RERRY::
LA , L N N . - B RN S ' R
N . - ' oo [ ’ X o ' - ‘*"L\j

. ‘ . . } P 11 :

) ‘ exercise HR - resting HR ' ‘

Percent Intensity = - X 100

»

4 A
) , "maximum ‘HR - resting HR

- -
S . . d
:

v B il
’ k]

1
M
;)

- \ ! -
. v

: Pag s v :
<3l ; . . i ,
ST I ¢ e T LR e el L,




S CHAPTER II

2 4
-

REVIEW OF THE LITERATURE

- The purpose of the investigation was to observe the
M?Teffectscgf an endurance program on the physical fitness of
young adult mentally retarded males. It was also the purpose
of the investigation to compare the heart rates obtained

during an endurance test with the heart rates obtained during

aQ\actual program. Ih this chdpter, the literature relevant
to the investigaﬁidh will be reviewed in the following

sections: (2.1) mental retardation, (2.2) motivation and the

. mentally retarded individual, (2.3) motor proficiency and
0 mental retardation, (2.4) physical fitness and mental
retardation and (2?5)* sumhary of tﬁe review of the
literature. N - |
=

2.1 Mental Retardatficn

7 o2

Mental retardation is a human condition. It is not an

3

illness nor a disease, nor 1is it curable. The American

Association o;l Mental Deficiency (Grossman, 1983) defines
mental retardation to be "significant subaverage - general
int:ellectual funct{.oﬁing resulting in or associated with
; concurrent impairments in adaptive behavior and manifested

o during the developmental (pef/iod.," Significantly subaverage

.....



general intellectual‘functioning1 refers to an IQ of 70 or

below on the standardized measures of inteliigence (Grossman,
1983). Impairments in adaptive behavi suggest that persons
labelled mentally retarded need support to achieve expected
standards of persdhal independence and sociél responsibility
(Grossman, 1983). That this condition is present during the
developmental pgriod means that the subaverage general

*

intellectual -functioning and impairments in ?daptive

behavior are apparent between conception and the eighteenth

birthday (Grossman, 1983). .

The mentally retarded populatioﬁ is a heterogeneous group
ranging from thgse who are totally dependent to those who are
nearly independent. Levels of retardation are classified d&th

respect to the severity of the disability. According to one

. k}
of the several methods of <classification, the four degrees of

-

N

ment<§)retardation are: mild, moderate, severe and profoupa\\__ag

(Grossman, 1983; The Montreal Association for the Mentally
Retarded, l983)ﬂ‘ Mild hental retardation is associated with
an IQ range of 50-55 to approximateiy 70 (Grossman, 1983).
This groupncan attain independence in the community with
minimai support and - can master basic academic skillsr (The
ﬁontreal Association for the Mentally Retarded, 1983).
Moderate mental retardation is associated with an IQ range of
35-40 to 50-55 (Grossman, 1983). The moderately retarded can
learn self-help, commg?ication, social and occupational

skills, but their academic skills are limited (The Montreal
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Associati9n for the Mentally Retarded, 1983). Severe mental
retargation is associated with an IQ range of 20-25 to 35
L (Grogsman, 1983). Personal self-care andr communication skills
can be achieved b} this group. To attain sorune level of
independenc;e, more intensive suypport is needed (Th:a Montreal
Associétién for. the Meqtally Retarded, 1983). Profound mental
retardation is associateé with an IQ range below 20 (Grossman,
1983) The profoundly retarded can achieve simple self-help
skllls and often exh’glt other handicaps. The most lntensive
level of suppi:rt to, enable life in the community is obligatory
for this. level of retardation (The Montreal Association for
{ the Mentally Retarded, 1983). -
e \

~

) 1
2 2.2 Motivation and the Mentally Retarded Individual

"] ‘

Motivation refers to the causes and influences of
initiation, perseverence and intensity of behavior (Magill,
1985, p.409). Why do mentally retarded ;;eOple initiate a form
of behavior? Why do mentallj.( retarded people persévere to '
behave in a certain way after the} have begun a obehavior? -
Vhat produces the variaéions .ix'l theeintensity of pe;'formancé
of an individual who has mental retardation?

Interest in the “motivation of mentally retarded

A .
indi-riduals has ensued mainly because repeated motivational .

./ deficiencies have been observed among these individuals

0 (zigler, 1969). Often thé low motivational level of retarded
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_____persons has been reported in the domain of bhysical activity.

Generally the leisure activity of retarded adults is passive
(Cheseldine &MJeffr‘ee, 1981; Grossé, 1981; Relter & Levi,
198i). A study on activity levels during free play i‘dentified
Down's Syndrome children’ as hypoactive, in that they move less
often'{ (Linford, Jeanrenaud, Karlson, Witt & Linfo'rd, 1971 as
cited by 1i, 1981). Also, the mentally retarded population
require greater incentive to perform well in physical fitness
activities (Caouette & Reid, 1985; Halle, et al., 1983;
Montgomery & Reid, 1985; Wagner, 1967). Furthermore the
maintenance of physical fitpess is &fficult to achieve with
these iné'ividu:aJs begaus:e they are not motivated by weight'
loss, increasedh energy, or other possible intrinsic benefits
that may encourage ‘riangtarded persons to maintain fitness
programs over time (Moon & Renzaglia,11982).

\.

2.2.1 Motivat“ional Orientation

[

/.
Motivational orientation refers to -a personality trait

which is characterized in terms of sources of incentives that
are effective in motivating that person’s behavior (Haywood &
Switzky, 1985). Cromwell (1963, p.47) suggests that' the
experiences of mentally retarded persqons have an impact;“’ on
théir personglity. Failure and frustration are encountered
more frequently and wit‘h greater intensity by retarded }Jersons

than by nonretarded pérsons (Crpmwellg, 1§63, p.87). Hence

4

.
.
.
—‘ AN A.
- ‘ :
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characteristic personality traits that distinguish mentally
retarded individuals from nonretarded could result from
consequences of these experiences (MacMillan, 1?77, p.383).

Retarded persons have needs andi goals that motivate them
to behave in the way they do (MacMillan, 1977, p.402). The
need for social acceptance stems from social deprivation
associated with institutionalized mentally retardéd persons
(Z2igler, 1966). At early ages, retarded persons.ﬁlearn that
the effort they expend on difficult tasks does not 1lead to
success, therefore they perceive themseives to be incompetent
(Schwethelem & Mahoney, 1986). Hence they need to feel more
competent at what +they do. Mentally retarded persons try;}o
satisfy these needs of social acceptance and competence by

behaving in characteristic ways.
2.2.2 Positive and Negative Reaction Tendencies

Institutionalized retarded persons tend to have been
deprived of adult contact and apprqQval, therefore may have
increased motivgtion to secure contact and acceptance. They
often have a positive reaction ’towards others (Zigler, 1966);
This positive reaction is manifested in their increased desire
for social reinforcement. The tendency to positively interact
with and to seek reinforcement from others who approve
. corresponds with the mentally retarded person’s acéively’

seeking attention and affection (Balla & Zigler, 1979).

’

‘K B




Concurrently the instifutionalized retarded individual
tends to react 3egative1y towards others, a behavior which
stems from thei; more . frequenf unpleasant encounters w}th
adults. Reluctancy and wariness to interact with others
typifies the negative reaction mentally retarded people may
exhibit (Balla and Zigler, 19%9). These tendencies ‘and their
relative intensities, appear to be the result of distinct
environmental experiences and, as Zigler (1966) suggests, seem

’ ’
to be open to manipulation and modification.

2.2.3 External Motivational Orientation
’

Retarded persons seem to have a low expectancy of success
and a high expectancy of failure (Balla & Zigler, 1979;
Cromwell, 1963; Heitman & Justen, 1980; Siegel, 1979; Zoeller,
Mahoney & Weiner, 1983). These expectations have been viewed
as an outcome from prevailing confrontations with tasks with
which mentally retarded individuals are intellectually
ill-equipped to deal (Balla & Zigler, 1979).

Since expectancy influences behavior, the performance of
mentally retarded persons should show a qualitative and
qﬁantitative dec;gment in their work relative to their
abilityt ‘Phis in turn may reinfprce the loﬁ expeétancy for
success (Heber, 1964). _The result is a further decrease in

m
performance and further failure and even lower expectancies

for success.
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fPeoéle who have mental retardation fail so often that,
when .subjected to a task, they éxpect to fail before
attempting the task. These expectancies may lead the retarded
: ' person to bersist far less a£ tésks that appear to be slightly
challeﬁging and to prefer those that can be solved quickly and
easily. Therefore task persistance may be a reflection of
~their inclination to repeat activitie; that are within their
repertoire rather than as a motive to achieve competence
(Schwethglem & Mahoney, 1986).

An outcome, whether success or failure, may be seen as

-

largely the consequence of  one’'s own actions or
characteristics or as‘Ehe result of outside forc;s such as
fate, ch§nce, the action of powerful' others or situa;ional
. variables (Lawrence & Winschell, 1974).  Attributing thé
succes's or failure to external factors is distinctive Sf one
who possesses an external locus of control. The locus of

¢

control one exhibits is dependent upon the degree to which one

accepts personal responsibility for one's own outcomes

(Lawrence & Winschell, 1974). _) ) ’“1% ¢
Individuals who continuously experiencer failure are prone
° to exhibiting an extermal 1locus of control (budley—Marling,

’ Snider & Tarver , 1982). Mentally retarded persons have been

reported to display this type of 1locus more than those of

average intelligence (Dudley-Marling,et al.,‘ 1982). Because
their perceptions of personal control are minimal, they tend

0 ) ., to attribute their successes anﬁ/failures ‘to external factors.

2
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The external locus of control' of mentally‘retaided persons is
probably due to théir inherent limitations in dealing witﬁ‘
life experiences along with artificialiy devised succesék

provided in special educati?n classes that promote a

4 dependency response (Lawrencé & Winschell? 1974). Therefore,

their behavior is largely under the control of others and
\
reinforcement is dependent on chance, fate or other external

forces. To be influenced by external control results in

reward seeking behavior and a dwindling tendéncy to persist in

difficult tasks or to carry on in the face of failure
(Lawrence & Winschell, 1974%4).

Actions are often a reflection of self-perception in

relation to qQne’s environment. The external locus of control

[

of mentally retarded individuals will influence their
o .
motivational orientation and subsequently their behavior.

b When the incéntive to perform the motor tasks was highly

-~

L
salient andukattractive, Caouette and Reid (1985), Montgomery

and Reid (1985) and Wagner (1967) found that the retarded
: persons were further motivated and their was performance
¢ enhanced. Studies investigating the acquisition of motor
skills (Hgnnaford, i971; Smith, 1972) show that the retarded

~ ¢
person’s performance was facilitated by verbal and tangible

incentives.

-
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2.2.4 Outerdirectedness

,Mentally retarded persor;s}. are more 9uterdirected in their
problem-solving thanyare nonretargled (Lustman & Zigler, 1982).
outerdirected persons tend to imitate the béhavior of others
(MacMillan, 1977, ~pw.402; Balla & ZzZigler, 1979). This trait is
typified by the propensity to rely on cues that are emitted by
others or that are available in the environment rather than
utidlizing ones’'s own cognitive resources (Balla & Zigler,
1979; MacMillan, 1977; Ruble & Boggiano, 1-980(,- Zigler, 1966).
Three factors have been described to determining an
individual’'s degree of outerdirectedness (Balla & Zigler,
1979; MacMillan, 1977; Ruble & Boggiano, 1980)" : (1) the
general level qf cognitive development, (2) the history of
successes and failures the individual has expe_rienced when
employing his or her 'oﬁ cognitive , resources and (3) ‘the
extent of the individual’s attachment'tou others. The retarded
person’s outerdirectedness may be due to the high incideryze of

failure experienced by them. For example, they may fail

frequently because of their 1imii:e;i iﬁtellectual ability and

-~ = b A

therefore lose confidence in their own cognitive solutions and ‘*\a

look to the behavior of others for guldelines to actions
(Lustman & Zigler, 1982). Their high incidence of fdilure and

their positivé reaction tendency may lend themselves to

generating a style of problem-solving in which -

outerdirectedness is featured. MacMillan (1977) proposes that




as retarded persons attempt to solve .problems using their own

cognitive abilities and gubsequently learn that they are wrong
more often than right, they consequently come té disbelieve
their own abilities %né\outerdirectedneés perseveres.

The' mentally ret%rded person’s display of needs for
social reinforcement, wariness of adults, fear of failure,
lower expectancy of success and an outerdirectedness style of
problem—solving take precedence over effectance motivation in
the retarded person’s motive hierarchy (Harter, 1977). While‘
pegforming a puzzle taék, Harter (197Z}~ found that the
mentally retarded subjects were more concerned about failure,
particularily on the more difficuit puzzles and they were more
dependent on adult experimenters for feedback, praise or
direction than their nonretarded counterparts. They liked an@
preferred to répea£ . the easier puzzles as oppqsed to
attegpting the more difficult onpes. It was suggested £hat

-
effectance motivation Xcomponents (e.q. curiosity,

variation-seeking, mastery’ for the sake of competence, and

preference for challenging tasks) are lower on the motive

hierarchy of mentally retarded individuals.

2.3 Motor Proficiency and Mental Retardation

-~

-

Proficiency in motor skills is a central aspect of human

development. It is important for one’'s health, social,

personal and vocational adjustment (Bruininks, 1974). Motor
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"proficiency is an example of adaptive behavior which is one of-
the key elements in the definition of mental retardation.

The 1literature regarding the motor proficiency of
mentally retarded children does not distinguish motor
proficiency from physical fitness. Historicallyﬁ the test
components to measure proficiency were often both
health-related and motor performance-related (e.g. Francis &
Rarick, 1959; Rarick, Widdop & Broadhead, 1970; Wagner, 1967).

Mentally, retarded children lag behind children of normal
intelligence in the development of motor skills  and in their
physical fitness (Francis & Rarick, 1959; Rarick et al.,
197b). Specifically, Rarick, Widdogp and Broadhead{ (1970)
found their 4,235 educéble mentally retarded subjects to be
approximately two to four years behind their normal peers on
most of = the - performance measures. Wagner (1967) ai§$

concluded that there were major differences between the

abilities of the educable mentally retarded girls and their
nonretarded chronological and mental age peers on measures of
motor proficiency. As such it took the retarded girls more
trials to reach maﬁimal performance than the other twa groups.
The Francis and Rarick (1959) results revealed that as the

mentally réﬁarded‘subjects increased in | age, the lag in motor
D

skill performance 1increased. Age changes in motor skill
performance seemed to essentially follow the same course as
- those of their normal peers.’ §

o Both Francis and Rarick (1959) and Rarick et al. 41970)-

3
a
i
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concluded that the retarded chi%drens' pattern of change

according to gender was similar to those noted in normal

cﬁildren. The boys were superior in all skills ag all‘ages.
: 8
Programs have been developed to improve retarded
«chi}dren’s motor proficiency, specifically PREP (Watkinson &

Wall, 1982), I Can (Wessel, 1981), Project ACTIVE (Vodola,

* 1978) and Special Olympies (Young, 1981). If motor programs
are not implemented in childhood, this inadequacy for retarded

children to execute motor skills may carryover into adulthood.

. While studies with mentally retarded children have
emphasized both the motor performance-oriented parameters and
the health-oriented fitness components concurrently, for

<R\\;;§grded adults the, focus has been on the latter. In

C

ulthood, health related fitness should be a main concern

because of reduction in functional capacity with age (McArdle,

-

Katch & Katch, 1986, p._563). Hence the interest in €he well
being of retarded adults has concentrated on tﬁe
Y health-related fitness components of cardiovascular endurance,
muscular strength and endurance, flexibility and body

; composition. ‘

-

. 2.4 Physical Fitness and Mental Retardation

. ‘. B '
The concern ~of physical fitness for general wellrbeing

tz&\ should not be restricted to nonretarded individuals, Several

|[¥ studies have documented thaf mentally retarded children
;

*
4




. 1
' (Francis & Rarick, 1959; Halle et al., 1983; Kamimura &
Kusano, 1981; Rarick ;t al., 1970; Soloman & Pangle, 1967) and
adults (Beasley, 1982; Coleman et al., 1976; Nordgren, 1970,
1971; Schurrer et al., 1985) have a lower level of physical
fitness than nonretarded persons. However, rec?nt fitness
studies are indicatinqxthat many mentally retarded individuals
are able to perform in and benefit from exercise programs
‘(Barton, 1982; Beasley, 1982; Caouette & Reid, 1985; Hélle et
al., 1983; Montgomery & Reid, 1984, 1985; Mulholland & McNei;i l

1985; Schurrer et. al., 1985; Tomporowski & Ellis, 1984;

Tomporowski & Jémeson, 1985).
The majgrity of the fitness research with mentally
retarded adults has emphasized the cardiovascular fitness of

this population. It is in this dimension of physical fitness

where mentally retarded individuals ‘seem to be particularly

low (Beasley, 1982; Schurrer et al., 1985). Studies haye an//
restricte? their investigations only to cardiovascular fitness

but have(also considered the retarded person’s motivation to
‘perform in an aerobic program. Montgomery and Reid (1985) p
established goal times on performance in a shuttle run test

for the participants to achieve. An initial reward was given

s once the goal was reached three conseputive times. When the )

iritial goal waﬂ reached, a subsequent goal and reward were

egtablished. It was conleded that a program emphasizing

cardiovascular endurance activities and containing positive

o - reinforcers improved the aerebic endurance of mentally
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retarded adults. Hov;rever when a' second goal %time was
gs:;ablished, six of the participants did notlreach the goal
and actually informed the {nstructor that they had 1little
interest in striving fo*‘ the goal. Thus motivation sti%l
>temained a factor influencing the cardiovascular testing
performance of six of the retarded adults. e
I”n#another study by Halle et al. (1983) incentives were
provided throughout thelcardiovascular program. For the daily
quarter;mile walk-run, quotas were established and when-the
group ,score was reached the group }1ad a popcorn, peanut or
doughnut party. The weekly 600 yard field ‘test was
accompanied with juice and a snack if there was a decrease-in
the individual's previous test score. The researchers
recognized the importance of using various reinforcers (e.g.
parties, toys, stickers, juice and snack and social
consequences) in order to capitalize on a novelty effect and
to maintain a high 1level of interest. ﬁith motivational
systems implemented throughout the program, and not, only at
testing as;er Reid and Montgomery (1985), six out of the nine
educable mentally retarded children succeeded in decreasing
their time required to cover the 600 yard walk-run.
. Recognlzing that the motivation to persist at physical
activity 1is a ke'y element for the retarded individual,
Caouette and Reid (1985) investigated potential reinforcers

a“

that would encourage activity at a +task which was 1likely to

- P
improve cardiovascular fitness. The authors focused on
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determining the effects of visual and auditory stimulation on :
a continuous motor task, pedalling a stationary bicycle (t
ergometer. All of the six severely retarded adults increased

the level of workwoutpu.t following the initial baselj\.ne
scondition. Over the sessions W'v‘;;xich followed, with ﬁ],he
éxception of one adult, all carried on and further enhanéed
their output. The study revealed that reinforrers may differ
amongst severely retarded adults but that heightened
partieipation on a continuous motor task can be achieved.

It remains uncertain whether observed testing scores are
entirely due to poor cardiovascular fitness, lack of
motivation, per se, or the ingptitude of the retarded
participants to perform optimally on the task., The complexity

of the task i{gems required to perform the fitness test 1is a

major concern. The movements required may be too difficult

for the retarded person to coordinate. Perhaps it is the
ret;rded person’s lack of understanding of what behaviour is
required on the task items that effects the test score. Fait.
and Kupferer (1956) supported the notion that fitness items
may be too physically complex that retarded children are not

able to produce maximal effort. Forty-one educable mentally

retarded boys performed two motor tasks, the vertical jump and

the squat thrust. The results from the vertical jump were
favourable when compared to those of the non-retarded boys,
whereas the squat thrust performance was substantially lower

0 than the results of the non-retarded population. The
/
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‘investigators saw distress and inefficiency in movement of the
retarded boys as they progressed toward completing a cycle of
the squat thrust and repetitions of it. It was concluded that
the differences between the vertical jump and squat thrust
were influenced by the physical complexity of movements
involved in‘/ performing a squat thrust as opposed to
differences in fitness abilities.

Seidl (1986) found thF@ the mechanical effigiency of
stair stepping retarded female adults was below the efficiency
rate of thg‘nonhandicapped for The Canadian Home Fitness Test.
The participaﬁts encountered more difficulty in maintaining a
constant pace and as many as 60 percent of the wo&en could not
initially step at the quickest stepping ragé of the test. Too
much error would result when using regression equations to
predict maximal oxygeg’uptake of retarq?d adults if they were
less efficient than the standard value for stepping.

The mode of exercise and the tegiing protocol uéed with
retarded participants was investigated in four studies (Koh,
1986 ; Nordgren, 1971; Reid, Monggomery & Seidl, 1985;
Tomporowski & Jameson, 1985). Since its introduction,
approximately 80 .percent of those who have participated in The
Canada Fitness Award-Adapted program were incapable of
completing the endurance run (th, 1986). This ié the reason
for Koﬂ (1986)'s deter?ining the effectiveness- of a proposed
pacing protocol to improve the pefformance of trainable

v
mentally‘retarded children and’ youth on The Canada Fitness

-
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Award-Adapted run. When two age groups .were studied, Koh

found the systematic! pacing protocol to be effeétive in
“improving the time taken to complete the run by the 10-12 year
old group. The 13—and—older.grdup did not improve their "time
and subsequently the effectivenessu of the protocol was not
supg@rted for ggis group. The investigator proposed that the
13—éhd—older group’'s lack of performance’improvepent was due
to the running distance for this group being 800m longer and

that the longer distance made it harder - for the participants
\

N

to stay motivated, to plan and keep a reasonable pace.
Nordgren (1971), using cycle ergometry, experienced
difficulties determining physical work capacities fo; retarded

participants. Twenty-five of the participants could not carry

LR
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out the test adequately. The author explained this occurrence'

to be the result of'thé inability to follow the réequired pace,
and the inability to complete more than one work load; in
addition §wo participants were unable tp cycle satisfactorily,
and several admitted ‘ to experienciﬁg‘ tiredness and
breathlessness which were limiting mayimal efforts.

The stepping field test of The Canadian Home Fitness Test

-

17as used to determine the cardiovascqlar fitness levels of 184'"

trainable and educable mentally retarded adults (Réid et al.,

1985). Like Nordgren (1971), it was found by Reid et al

~

(1985) that the retarded participants experienced difficulty
in achieving and ma{ntainfng the required pace. Forty-five

percent of the participants wiﬁg‘stopped after an exercise

/
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| (é’ ‘ bout bécause' they had not increased their téxilpo over the
previous three minutes, hence they stopped séepping prior to
reaching target heart rates. With the actual stepping rate
recordig%f, the researchers had to interpolate oxygen
requirements in order to forecast maximal oxygen uptake from a
regression ‘equation. '
Tomporowski and Jameson (1985) support previous studies
(Koh, 1986; Nordgren, 1971; Réid et al., 1985) advocatiﬁﬁki?at
mentally retarded individuals experience difficulty in
N ) adhering to predeté}ﬁined paces. The examination of the
exercise behaviour of 19 severely and profoundly retarded
adults used three modes of exercise: treédmill running, cycle
ergometry and rowing ergometry. Some of the participants .
‘:' -were able to maintain a regular cycling or'rowing pace even
though the intensity of exercise on these apparatus was
subject °"to the parti@fﬁéﬁt's own cadence. Howevegr, most
perfogped in quick bursts of pedaling or rowing. The ﬁraining
and practice of pacing impro;ed most of the participant’s
exercise behaviour on the stationary bicycle and rowing
ma?hine; none of them, however, performed in a manner that
would meet the minimal requisites for amelioration in
cardiovascular fitness (American College of Sports Medicine,
; 1980).
Tomporowski and Ellis (1984) proposed that in order to

.ensure that mentally retarded persons understand the response

’ .
requirements of fitness test items, special instruction for

o




e PR TS T T T O R TR Y
[ N - '
M

L

-

, ‘ ' - 30
| ,
many may be necessary. Pretest preparation could prevent the
assessment of retarded' individuals who do not comprehend how a
test item 1is to be executed. Lavay, Giese,iéussen and Dart
(1987) concur with Tomporowski and® Ellis (1984) and empyasize
that it 1is crucial for retarded persoﬁs to 1learn the tést
item. Sufficient practice sessions should - be available in
order for the retarded individuals to aquaint and accomod;te
themselves with the fitness test procedures and apparatus
before the actual testing begins.
Pretest preparatién Qaé supported by Seidl (1986) who
found a 20 percent increase in the number of participants
proficient in completing a stair stepping field test with

practice over four trials. The author implemented specific

teaching techniques such as physical, visual and verbal

prompting.
Still another problem posed to testing mentally retarded
individuals -is a perceil¥ed threat to evaluation. Gottlieb

(1982) found that academically handicapped children made more
errors in oral reading under evaluation conditions than under
conditions where evaluation was absent. If the acadenic
performance of handicapped persons deteriorates when it occurs
undef the threat of evaluation, perhaps this extends into
motor performance as well.

Cardiovascular fitness testing of mentélly retarded

persons is suspect due +to the possible factors influencing

test performance. The reasons commonly reported which attempt
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to explain poor performance- by .retarded individuals have
included the folloﬁing: (1) lack of motivation; (2) the motbr\
comp{;xity of the task; (3) taiks are not well understood; and
(4) a perceived ‘evaluative threat. Theseﬁfactors may effect .
thecvalidity of physical fitness estimates which are the key
to determining the effeétiveness of exercise programs.

Numerous investigations have considered +the scope of the
physical fitness of mentally retarded people. These studies
have concerned themselves with perforQ§nce based information
and, by serendipity have identified obstacles to performaﬁce
such as lack of motivation, task complexity and evaluative
threat. Perhaps a way to circumvent some of these obstacles
would be to consider non-performance based data, that is, one
could determine the exercise intensity that an individual
worked at by measuring the changes in heart rate responses
monitored during physical activity. It has been established
that the extent of the heart rate reséonse to ‘an exercise load
can be used as an indicator of the overload that is being
placed on the body, in general, and the wcardiorespiratory
system specifically (Davis & Conventino, 1975).

There is a paucity of literature on the physiological
responses of mentally retarded persons to physical exercise
(Kamimura & Kusano, 1981; Maksud . & Hamilton, 1974; Mulholland
& McNeill, 1985). Kamimura agg Fusano (1981) measured the
physical activity and heart rate level of five cﬁildren with

Down’s syndrone. During the seven actions of running,

-~
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walking, stand*ng, sitting on a chair, sitting‘ down, and
sitting and lying on the floor, the heart rate levels-of the
Down’'s children showed little periédic change. Furthermore,
the children were very inactive and; in free play, they spent
\more time simply éitting on the floor.

Maksud and Hamilton (1974), wusing cycle ergometry, found
the heart rates of their 62 educable mentally retarded boys to
be lower than values generally reported for young adolescents:
who are either nonhandicapped or below average intelligence.
This suggests that thg. participants tended to stop c¢ycling
before ﬁaximal heart rate values _could be attained.
Explanations offered for relaﬁively low work output included:
lack of extensive bicycle experience, motivational deficiency
and lack of habitual physical activity.

Mulholland and McNeill (1985) examined the heart rate
responses of three profoundly retarded multiply handicapped
children to determine the effects of physical activities on
their cardiovascular system. The study has merit in that it
documents the relationship between the energy requirement of

~physical activity and heart rate. It suggests thét monitoring
heart ' rate provides an objective medium by which gross
cardiovascular response can be monitored in the mentally

A

retarded population. )
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2.5 Summary of®the Review of Literature

Mentally retarded persons deménstrate impairments in
adaptive behavior. Research 'on the motor proficiency of
retarded children showed that they have been consistently
found mhrkedly-inferior to nonretarded children on measures of
motor ability. This indicates that support to achieve.
expected standards is greatly needed for this population.

The causes and inflyences of the initiation, persevertnce
and intensity of mentally retarded persons’ behavior was
highliéhteﬂ in the literature. This populations’ need fﬁr
social reinforcement, display of anxiety towards adults, fear
of failure, low expectancies for success and outerdirectedness
seem to be central in their motives to behave. Awareness and
understanding of retarded persons motivation and drive -is
important if action and learning are to happen.

The need for retarded persons to participate in physical
activity is vital. This group of individQuals, in general, is
lessvwfit than nonretarded persons. However studies have
demonstrated that increases in fitness condition can ’be
achieved with physical education programs.

The observed low fitness levels have not only been
attributed to the retarded person’s physical capacity, but
also to other contributing factors. The studies reviewed
suggested that poor fitness performance by retarded

individuals can be attributed to: ; the lack of interest and

7 ] ¢
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motivation, the motor complexity of the'taskf the lack of
understanding_the requiréd behaviors to do the task or to a
perceived evaluative threat. .

1f fitness -assessment of retarded individuals is #p be
~objective and valid, then the aforementioned obstacles need to
be minimized .or preferably eliminated. The present
investigation was designed to show ‘that Pesting underestimates
fitness performance and to surmount the posgible confounding

of variables with the actual fitness condition.
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CHAPTER III

T

METHODOLOGY L , ’

The ‘purpose of the investigation was to observe the
effects of an endurance exercise program on the physical

fitness of young adult mentally retarded males. It was also

" "the purpose of the investigation to compare the heart rates

during, an endurance test with the heart rates obtained during
‘an actual cardiovascular program. Tge following chapter is
subdivided into five sections: (3.1) participants, (3.2)"
instrumentation, (3.3) procedure, (3.4) design and (3.5)

treatment of the data.
3.1 Participants

Six male moderdtely to severely mentally retarded adults

with a mean chronological age of 21 (range: 19-22), and a mean
» ' e

IQ of 35.6 (range: 27-46) participated in a 10 week (30

sessions) cardiovascular endurance training program. All are

enrolled in ‘the same class at John F. Kennedy School,

Beaconsfield, Quebec.

The participants were not currently involved inva regular
cardiovascular conditioning program. They received physical
education classes twice a week which consisted of one session

sin the gymnasium and one session of swimming'. Further

&
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desciiption of the s8ix' participants involved in the
investigation is preseﬂfed in Table 1. In addition,

participant 3 was tﬁk;gg Depakane, a drug to control his

" Participant 6 was echolalic in his

£ ]

. speech. J

epileptic condition.

3.2 . Instrumentation
v
The following modes of assessment were used to evaluate
the effectiveness of the training program. Both the Leger and
Lambert Shuttle Run Test and Sport Tester have bgen used with
mentally retarded adults in a fitness study by Montgomery and

Reid (1985).

Leger and Lambert Shyttle Run Test Protocol

This test is a series of continuous two minute runs at a
redetermined pace. Two 1inés were positioned- 20 metres
. The participants were inst}qcted ko be at each line of -
the 20 metres when a pre-recorded whistle signal was heard on
a tape recorder. Participants were instructed to touch each
end line with at least ong foot. They were asked to maintain

the cadence of the tape recordin§ and not to go faster or

slower%%han the desired rhythm. Every two minutes the cadence

. . hecame faster, thus increasing the workload. The goal of the

test was to complete as many workloads as possible while

0 ’ . maintaining the rhythm on the tape. A distance of two metres
. - ¥ -
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Table 1

Description of the Participants

-
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Participant Age Etiology Height Weight . Domicile
(years) (cm) (kg)

1 ~ 22 Down’ s Syndrome 154.9 67.1 family
2 22 Down’s Syndrome 156.2 56.9 group home
3 20 Down’s Syndrome 161.3 56.9 group home
4 22 unknown 170.2 67.1 family
5 21 Down'§ Syndrome 149.9 52.9 group home
6 19 unknown 175.3 67.6 group home
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from each line was marked on the floor with tape. If the

participants were two metres or more behind. the cadence of the,

next whistle, the test was stopped for that participant. The
running time of the participants was recorded and then

converted into predicted estimates of maximal oxygen uptake

using the values of Leger and Lambert (1982) (see Appendix A).

Sport Tester.

The instrument used to monitor heart rates—wal the Sport
Tester PE-3000, Nor-Am Training Equipment Company. The
validity of the instrument was investigated by Karvonen,

Chwalbinska—Moneta and Saynajakangas (1984). They reported a
comparison of heart rates’ meaﬁurgd by ECG ané/ Sport Tester
microcomputers to have the mean value of heart rates differ at
most by +5 beats per minute. The Sport Tester is equipped
with electrical sensors to measure the pulse of the heart.
The electrodes are attached to a light-weight elastic chest
strap‘ﬁworn by the participants. Signals are t;ansmittbd
througﬁ the watery layer of the skin on the left side of the
participant’s chest. The bulse is hregistered every 30
seconds. Readings are stored in the meﬁory of the instrument.
The Sport Tester was found to be an effective instrument to
unobtrusively monitor the pafticipant's heart rate responsés

r

to physidal activit&.
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3.3 Procedure

The training program ;ccurred at John F. Kennkdy School
in a g&mnasium of size 25m x 10m. The investigator supervised
all activities. The classroom teacher asked to be present in
order to curtail anf possible behavior problems and to aid in
the collection of data.

The American College éﬁ Sports Medicine (1980) advises
that aerobic-type endurance activities with the intensity
training of 60% to 90% of maximum heart rate reserve or, 50%
to 85% of maximal oxygen uptake must be maiﬁtained for 15 to
60 minutes at least threa times weekly for several weeks to
produce noticeable imprdvements in cardiovascular fitness.
For this study, each participant was aqtikely involved in a
training program three days (ie. Tuesday, Wednesday and Friday
mornings) per week for 10 weeks. The sessions were 30 minutes
in length, with approximately 15 to 20 minufes of activity in
order to gradually increase physiological demands on the
participants. An average heart rate intensity of 60% was the
pursued goal for a minimum of 15 minutes per session.

The modes of activity during each session were aerobic
dance; running, and endurance-type games. These activities
use lgrge muscle groups, can be maintained continuously, and
are rhythmical and aerobic in nature. The sessions c;mmenced
iﬁith warm-up activities and ended with a cool down. Previous

studies have used running (Beasley, 1982; Halle,et al., 1983;

Tomporowski & Jameson, 1985; Schurrer et 'al., 1985) and

A/
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aerobic dance (Barton, 1982; Montgomery & Reid, 1985) as modes
of activity in cardiovascular training prpgrams with mentally
retarded persons. These activities seemed to be effective as
means to increase the fitness levels of the participants.
Activities were selected from these sources. Detailed lésson
plans for each session can be found in the Appendix B.
Estimated maximal oxygen uptake was evaluated by
performance on the Leger énd Lambert Shuttle Run Test. 1In
order to ensure that the participants understood what behavior
was required on the test prior to evaluation, the instructor
prepared them on four occasions. .The participants were taught
on a one—to-one basis how to pace themselves with the cadence
of the Leger and Lambert test. Graduated guidance instruction
was used as a teaching method as suggested by Tomporowski and
Ellis (1985). Following the instruction sessions , each

participant performed 'the test for four consecutive days in

order to establish a baseline. Thereafter, the tedt was
administered periodically during the trainin§ program. To

assess whether the participants were performing the Leger and
Lambert test at their imal aerobic capacity, heart réteg
were monitored with theo:::;%f Tester on four separate testing
occasions, intermittently while the training program was

. implemented.

T%g heart rates of five of the six particlipants were also

monitored for four sessions during the actual training prégram‘

(ie. week four, week six, week eight, week nine), Participant
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‘:? 6 refused to wear the Sport Tester hence his heart rate was

. , .
] not monitored. Five minutes prior to activity, they were

monitored for a resting heart rate with the Sport Tester.
They continued to wear the Sport Tester for the remainder of
the session. The ongoing activity and its corresponding time
frame was recorded by the classroom teacher. These data were
‘later matched with the comparativex heart rates of the
participants. Resting heart rates were found to be relatively
high; perhaps wearing the Sport Tester produced some anxiety.
) : Hence resting heart rates were monitored with a stethoscope

before the fifteenth session while the participants were

sitting down at their desks quietly in- their classroom.

s

C -
3.4 Design ) '

It is difficult té study mentally retarded participants
. in large ‘'groups using traditional group research designs
\ |
because the retarded vary widely in their performance (LaVeck .

& Brehm, 1978; Watkinson & Wasson, 1984). Additionally, large

groups are difficult to find because this populat{on has been

widely dispersed into ﬁptegrated prbgrams. Finally, Watkinson

and Wasson (1984) propose that studies should be condggted
. under naturalistic conditionss with small intact groups of

three to four participants. S\>hﬁs group designs may not be
feasible' nor/ desirable when working with/} the mentally
retarded.

Previous studies have relied occaisonally on one-group

*
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pretest-posttest program comparisons (Barton, | 1982; Schurrer
et al., 41985). " The pretest—posttest design’has a nfimber of
difficulties incluéing susceptiblty to the complexity factor
of the fitness items. It is the participants'x level of
fitness rather than their understanding of the task that is to
be evaluated. The difference between the pretest and posttest
measures may be due to the participants increased familiarity
wihh the test item rather than the increased level of fitness
per se. \ .

An_~alternative to group designs 1is the single-subject
't$é —ser%es design whe;e multiple lmeasuresgbf the dependent
vafiable are collected on a baseline prior to intervention and
where the participants become their own controls (Watkinson &
Wasson, 1984). Determini;g baselihe ‘performance has been
frequently done in fitness ;étudies wvith mentally retarded
persons (Coleman & Whitman, 1984; Halle et al., 1983;
Montgomery & Reid, 1985; Tomporowski & Ellis, 1984, 1985).
The single-subject design where the fitness variable is
repeatedly measured and in which the participgnts act as their
own control will demonsérate the degree of stability of the
dependent variable during baseline.

This inveé%igation employed a single—subject time-series
design. A four measure baseline was estaﬁlished to
demcnstrate stability of the maximal oxygen uptake variable on
the Teger and Laﬁbert Shuttle Run Test priorg\to prograﬁ

intervention. The training program treatment was then
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introduced into the time-s;eriesifor eight sessions, and was

followed by the Shuttle Run test. Thereafte\f, the procedure .
of three training sessions followed by the test occurred two
times. In the last block of }:he program there were four
training sessions followed by four post Shuttle Run tests. .
Thus the 30 sessions over the 10 weeks comprised four baseline
tests, 18 +training sessions, four tests between the 18
training sessions and four posttests.

an

3.5 Treatment of the Data
The data were analyzed to assess: (1) the efficiency of ”
the training program; and (2) the influence of the evaluative
b

component. Two methods were adopted to assess the efficacy of
the program.

\ First, a visual analysis of individual graphs which plot
heart rate across time was made. The investigation intended

to obtain the participant’s maximum heart rates on the Shiittle

\during tghe aerobic program. Neither +the Shuttle Run test nor
the aerobic training ylelded peak heart rates of at least 200
beats per minute (bpm), ﬁence the participants executed both
the test and the training -at submaximal workloads. Since the
average age of the five participants was 21 years with a range
of 20 to 222' the quation 220—age (McArdle, Katch & Katch,
1986) would predict a maximum heart rate of 199 bpm. In order

to interpret the heart rate data, the heart rates averaged
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over every 30 sécond interim were organised into heart rate

intervals. utilizing the Karvonen equation. . This aided in

determining the amount of time during the actual program the
pariticpants’ were exercising at‘ 60% intensity of maximal
heart rate reserve. Also the average scores of the six
pakticipants on their four baseline trials and the average
scores of their last four trials on the Leger and Lambert test
were compared to determine whether performance was enhanced
across the sessionsj. o

Second, 'to asse the evaluative compgnent for all
participants, a t—testfias to be used. The dependent measure
to be compared was the average heart rates for the peak two
minute period on the' four Leger and Lambert tests with the
average peak periods of the heart rate monitored four times
during the actual program.
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CHAPTER IV
RESULTS

The purpose of the investigation was to assess the
consequences of a cardiovascular exercise program™ on the
physical fitness of young adult mentally retarded males. The
}ntention of the investigation likewise® was to compare the
heart rates elicited during an enduraﬁée test with those
evoked while performing an actual cardiovascular program. The
results will be presented in the following sections: (4.1)

participants, (4.2) heart rate response patterns, (4.3)

performance on the ,Shuttle Run and (4.4) evaluative

component. xitb

-
4.1 Participants

The six participants exhibited highly bpecific individual
behaviors during the investigation. Participants 1 and 5
demonstrated what was preceived to be low motivational levels.
Participant 1 seemed shy . and withdrawn. The instructor
periodically had to hold his hand and verbally encourage him
to engage in the activities. During the waflk-run segment of
the session, participant 5 usually walkéd and often would ébop
and sway to the music.

Heart rate data were collected on all of the participants
‘. LI ]
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with the exgeption of participant 6, He refused to we;r the
Siort Tester. Attempts were made\each session_'to try to
alleviate his anxiety for the instrument.. He did not like
having the strap around his chest. ‘\ |

Participant 2 seemed to have a low tolerance level for
physical activity. Throughout the sessions, he always moved
at a consistently slow pace. \He never pushed himself to
overload his cardiovascular system. . )

These observed individual differences clearly denote that

he selected sample was not hog&éenéous in nature. The

/¢
H

differences could be indicative of individual differences in
motivational level, cognitive understanding of the- tasks,
cardiovascular fitne§s level and tolerance level for physical

discomfort.
’ A

Five minutes prior to each aerobic session the
participants were moni;ored for a resting heart rate with the
Sport Tester. Resting ' heart rates were perceived to be
relativelf, high. The initial donning of the Sport Tester
perhaps produced anxiety. It was anticipated that .the
stethoscope would not be as anxiety producing as the Sport
Tester. Hence resting heart rates were monitored with"' a
stethoscope before the fifteenth session while the
participants were sitting down quietly at their desks in the

classroom. These resting heart rate responses are reported in

Table 2.

™~
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Table 2 l :

Resting Heart Rate (bpm) Response Prior to Session #15

-

Participant Heart Rate (bpm)

3 69
4 67

Average

69
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o 4,2 Heart Rate Response Patterns _ ,‘,

. First, the hearb‘ rate response patterns are viewed
: individually'across the training sessions and secondly wit.h
respect to the intensity elicited during the endurance
p;'ogram. Lastly, the heart rate values obtained during the

Shuttle Run test are presented.
4.2.1 Individual Heart Rate Responses Across Sessions

Heart rate responses of all participants during the four

monitored sessions are included in Appendix C. Heart rate

0 data collected from participant 3 are pi'esented in Figure 1.
These data illustrate the mean heart rates per 30 second

“intervals achieved during the 26.5 minutes in exercise session
#10. They provide a good example of the relationship between
the energy requirements of physical activity and heart rate.

* The activity in the warm-up was of a low intensity and the
N heart rates ranged from 85 to 95 bpm. As the participant
engaged in- more | strenuous work, moving from +the warm-up -into

the aerobic da]nce and runnihg ,selgments the heart rates

?

—— .increased. The ' heart rate values then dropped as expected

; between the runining and the game while he stopped to drink

water. The heart rates in the game segment also appropriately

reflect the wor]%load since the game was one of fast spurts of

l
0 running followec? by sedentary periods, hence the intermittent
|
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4.2.2 Heart Rate Responses to the Endurance Program

' The fesults from the heart rate monitoring durin the
exercise program are presenagd in’ Table 3 aééoréing to the
amount of time at various levels of intensity. Each
dparticipant’s’heart rate was monitored during four exercise
sessions, with the exception of i participant 6. He refused to
don the Sport Tester and therefore no heart rate data could be
collected from him. Utilizing the, average age predicted
maximum heart rate of 199 bpm, (220-age), and the average
resting heart rate of 69 bpm (see Table 2) in the Karvonen
equation for exercise percent intensity, the following heart :

rate intervals were established: .

L N ,
£ 120 bpm = £ 39% intensity

. 121-133 bpm . = 40% intensity

i
134-146 bpm — 50% intensity
147-159 bpm - 60% intensity ? )

2 160 bpm — 2 70% intensity ]

b 4

The amount of time exercised at a heart rate greater than or

o equal' to 147 bpm,ﬁ the minimal intensity required to elicit a
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Table 3 .
Time Per Session that Heart Rates Fell Within Intensity Categories -
Exercise Participant ., Heart Rate (bpm)

Session

< 120 121-133 134-146 147-159 ) 160

Intensity (%)

£ 39 40-49 50-59 60-69 2 70

.11 1 19:00%* 5:30 , 2:30 0:30 0:00
11 -2 21:00 2:30 3:30 0:30 0:00
10 3 15:30 2:30 2:30 2:00 4:30
12 4 3:00 5:30 6:00 6:00 5:30
12 S 18:00 5:00 2:00 0:00 0:00
16 1 17:00 7:00 5:30 2:00 0:00
16 2 28:00 0:30 0:30 0:00 0:00
15 - 3 7:00 2:00 7:00 5:30 8:30
15 4 20:00 3:30 5:30 2:30 0:00
17 5 26:30 0:30 0:00 0:00 0:00
21 1 20:30 7:00 3:00 0:00 - 0:00
20 2 13:30 5:30 3:30 1:00 0:30
19 3 6:00 8:30 4:00 4:30 7:30
19 4 21:30 1:30 2:00 4:00 0:30
21 5 29:00 0:30 0.30 0:00 0:00
.24 1 16:00 7:30 3:30 4:00 0:30
23 2 19:30 4:30 5:00 3:30 0:00
25 3 5:00 .2:00 6:30 5:30 - 8:30
25% 4 15:30 2:00 4:00 4:00 2:30
24 5 30:00 1:00 0:00 * 0:00 0:00

=+ minutes:seconds

o
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ﬁraiﬁing effect (American College of Sports Medicine, 1980),
was variable for each participant. For instance, during the
12th session participant 4 elicited ‘a heart rate greater than
or equal to 147 bpm for 11.5 minutes, 2.5 minutes during the
15th session, 4.5 minutes during the 19th session, and 6.5
minutes during the 25th session. Individual variability
across program sessions also suggests that the variables of
motivational level, cognitive understanding of the tasks,
cardiovascular fitness 1level and tolerance for physical
discomfort do not always remain consistent for any/individual
across sessions.

Table 4 indicates that participgnt 3 was the only one who
obtained a heart rate gfeater than or equal to 147 bpm for
over 1% minutes, on average, during an exercise session. The
others ranged from 0 to 6 minutes, 15 seconds. According to
The American College of Sborts Medicine training. standards,
the heart rates elicited from the participants were hot likely
high enough, at 60% intensity, for the prescribed amount of
time, 15 minutes, to have any substantial benefit from aerobic
activity./ Participant 3 was the only one who nearly achieved

these training standards. ] )

4.2.3 Heart Rate Response during the Shuttle Run
The pariz:ipants’ heart rate responses during the Shuttle
, -

Run Tesyrar%f esented in Table 5, Results indicate that two
. “ ]
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Table 4

Time During the Exercise Proqram_that Heart Rates were
Greater than or Equal to 147 BPM (60% Intensity)

Exercise Participant
Session
1 2 3 4 5 .
10-12 00:30* 00:30 06:00 11:30 00:00
15-17 02:00 00:00 14:00 02:00 00:00
19-21 00:00 01:30 12:00 04:30 00:00
23-25 04:00 03:30 14:00 06:30 00:00
averade 01:45 01:23 11:38 06:15 00:00
* minutes: seconds

, ¢




Table 5

2

®
Heart Rate Response during the Shuttle Run Test

.

Session Participant 1Initial Heart Peak Heart Time on
Rate (bpm) Rate (bpm) Shuttle Run

(min:sec)
13 1 112 154 2:32
14 2 84 129 2:24
13 3 106 177 5:07
13 4 82 ¥ 157 3:10
13 5 97 126 1:35
18 1 91 147 2:32
18 2 69 134 2:24
18 3 110 166 4:37
18 4 110 172 4:36
18 5 99 B 133 2:31
22 1 95 145 2:47
22 2 95 135 2:40
' 22 3 111 163 4:56
22 4 85 172 4:50
0 22 .5 90 123 2:30
/
27 1 118 168 3:00 /- .
27 2 109 149 2:00
27 3 111 174 5:04’
27 ¢ 4 92 163 3:40
27 5 * * 2:22
28 1 90 148 3:04
28 2 117 143 2:20 .
28 3 4 105 175 4:52 »
28 4 76 161 4:56 . >
28 5 78 129 2:33
29 1 90 147 2:39
29 2 106 138 2:30
29 3 86 174 4:44
29 4 73 174 4:48 ¢
, 29 5 87 130 2:31
30 1 g9 161 3:15
30 2 75 ) 145 2:45
30 3 84 178 5:10
30 4 75 174 5:00
30 5 . 86 130 2:35 |
O \ Note. . * Spart Tester did not function properly
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out of five participants were * performing the Shuttle Run with
high intensity; these were participants 3 and 4 who elicited

heart rates ranging from 157 bpm to 178 bpm. On the'othgg

hand, participants 2 and 5 elicited heart rates ranging only

-from 123 bpm to 149 Dbpmn, Participant 1 displayed 1large
variability in his performance on the run; during some
sessions he ran with mwinimal intensity, similarilyi to
participants 2 and 5, but 1in others as intensely as
paiticipants 3 and 4.

Of significance is the observation that the peak heart
rates elicited from the testing sessions were not high enough
to be considered as maximum heart rate \response. Since a
maximum heart rate was not elicited from the participants, the
exact percent intensity with which the Shuttle Run Tests and
the exercise sessions were performed could not be qglculated.
This then precluded a cgmparison of the heart rates obtained
during the actual exercise program with those obtained on the

cardiovascular endurance test. Consequently, direct

assessment of the evaluative factor could not be made. »

4.3 Shuttle Run Performance

The effect of the exercise program on.the cardiovascular
endurance of the six participants was also examined using the
results from the Shuttle Run Test. The Shuttle Run times of

each participant over the 10 week program are presented in

e

<
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Table 6. ~The graphical analyses of the Shultle Run
performance across testing sessions are presented in fiéures 2
to 7. A four session baseline period prior to initiation of
aerobic activities minimized the trial-to-trial variabi%' y in
performance that is frequently observed in mentally reZ:;ded’
participants. For example, Figure 4 shows that participant 3
produced the following four times on the test during the

Al

baseline period - 2:46, 2:15, 4:00, and 3:50. Dailiy variation
in <;erformance cannot be explained wholly as a result of
physiological variables; varying degrees of effort was the
probable explanation for this change in daily performance.

To mitimize the effects that variation in performance due
to motivation might have on the results, the average of the
four baseline trials on the Shuttle Run test was used. This
method produces a test score that more aécurately reflects the
parti;ipants' cardiovascular endursnce prior to initiation of
the exercise program better than the last baseline score prior
to initiation of the program (Campbell & Stanley, 1963)(J“;;;
ﬁgg%rprogram score was determined by adopting thé same
procedure that is, the average of the last four trials. Tpe

difference between the pre- and post-scores represented

aerobic endurance improvement and reflected the effects that

/
- the exercise program had on aerobic endurance. The pre- and
F:]

4

post testing results for the Shuttle Run ::iﬂ;pe aerobic
improvement are presented in Table 7. Mean sults for the

six mentally retardqd participants gave-'a pre test score of

A
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Table 6 ' '
- Sgg;tle Run Times (minutes:seconds) ‘
%
Session Participant |
. 1 jF 3. 4 5 6 i
1 1:30 1:30 2:46 2:30 1:17 3:15
2 1:22 1:56 2:15 3:00 1:30 3:
3 2:00 2:04 4:00 3:17 1:09 3:01 A L
4 2:00 1:50 3:50 3:10 1:08 3:26
* 5 3:52 :
13 2:32 .abs 5:07 3:10 1:35 3:44
14 "2:24
18 2:32 2:24 $:37 4:36 2:31 4:00
c 22 2:47 2:40 4:56 4:50 2:30 4:00
' 27 3:00, 2:00 5:04 3:40 2:22 4:37
¢ 28 3:04 2:20 4:52 4:56 2:33 5:08

29 . 2:39 2:30 4:44 4:48 2:31 4:52

30 3:15 2:45 5:10 5:00 2:35 5:00

Note. abs=absent, * additional session for participant 3 to

stabilize the baseline
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Table 7,

)

a
Pre—~ and Post Program Results of the Shuttle Run Test (minutes:seconds)

.
1

- , Average of 4 Average of 4 Improvement Absences N
Participant Trials in Base- Trials in Time During T L
Line Period Final Segment Program . v

A N

1:34 2:59 1:25 1 - h ~\‘j“’:‘m
1:50 2:24 0:34 2 oA

W N -
e’

3:13 4:57 1:44
4 2:59  4:33 1:34

5 1:16 2:30 1:14

o O N O

6 3:18 4:54 1:36

Average 2:22 3:43 1:21( ° .
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2:22 and a posttegt score of 3:43 on the Shu£tle Run Test.
The increase “0of i:zl illustrates an improvement in ‘! aerobic
endurance that is dttributed to the exercise progrém.

Using the values: of Leger and Lambert (1982), the times
in the Shuttle Run Test c¢an be converted‘ into predicted
estimates of maximal oxygen uptakes Completion of worklégd 1
(2:00) zrepresents maximal oxygen uptake value of 24.5
ml/kg.min. Completion o workload 2 (4:00? r;presents a
maximal oxygen uptake value of 31.5 ml/kg.min. ~“The post
péogram score, 3:43, indicéles that only 85.8% of workload 2
was completed which éorresponds to a maximal oxygen uptake
value of 30.5 ml/kg.min. Thus, the mentally retarded adults
increased their maximum oxygen uptake by approximately 4.72

ml/kg.min which illustrates a 18.3% improvement in

cardiovascular endurance,

4.? Evaluative Component

As viewed in the heart rate response patterns of the five
participants, the data elicited during the aercbic program and
the Shuttleu Run did not provide maximal heart rate valﬁes.
Participants 3 and 4 were the .only two who eliecited relatively
high heart rates during both tﬂé program and Shutyle Run.
Table 8 displays the pa;ticipan;s' peak heart rates for the
four aerobic sessions and Table 9 éregents the heart rates of

the corresponding testing sessions. The heart rates are

y



Table 8 e

Peak Heart Rates During the Tré;ning Sesgsions

Participant Training Heart Rate
Session (bpm)

v . “ s T M
1 ' LT Y e ‘tl'}v.‘?“‘

1 11
16
21
24

148
156
138
162

2" 11
16
20
23

150
134
165
155

3 10
15
19
25

186
177
179
177

4 11
15
19
25

169
157
164
le4

5, 12
17
21
24

140
122
140
122
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Table 9. p
Peak Heart Rates During the Shuttle Run Test Sessions "
Participant Test Héari;. Rate )
Session (bpm) ;
v 13 152 :
18 147
22 145
27 168
2 14 129
18 134
22 135 .
d 27 g 149
3 13 177
18 166
22 163
27 174
4 13 157
18 172
22 172
27 163
- 5 13 126
18 133
22 123
27 *
) Note. * not available due to malfunction of Sport Tester
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elevated but not high enough to contiude that they are maximal Ei
values. |

’

Consequently, it was impossible to. perform a t-test to
determine if there were any significant differences in the
heart rates obtained during the actual .program with those

obtained on the cardiovascular endurance test.
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CHAPTER V
DISCUSSION

The purpose of this investigaticn was to observe the

. effects of a cardiovascular exercise program on the physical

fitness of young adult mentally retarded males. In addition,
the heart rates obtained during the endurance.test were to be
compared with those \obtained while performing an endurance
exerci'se progranm, The presént chapter discusses: (5.1)
exercise in£ensity: hypothesis 1, (5.2) cardiovascular
improvement: hypothesis 2, (5.3) evaluative component:

hypothesis 3 and (5.4) general discussion.
5.1 Exercise Intensity: Hypothesis 1

The Amer%can College of Sports Medicine (1980) training
guidelines_,suggest lthat continuous activity of the 1large
muscle groups must be executed three to five times per week
fér 15 to 60° miqutes at an intensity of 60% to 90% of the
maximum hearﬁ‘fﬁée reserve in order to imprqye cardiovascular

fitness. 1In this-investigation, Eﬁe participants were engaged

in physical activity for three” consecutive sessions per week.

The sessions were 25 to 30 minutes in length and included a .

wérmfup,hfhree aerobic activities (i.e. aerobic dance, running

and a running game) and a stretching beriod, The aerobic

\'




S AN R T i<k SEL Ay 7 e OB L% (0 L e e e e it AT S
i f‘\ﬁ‘ﬁ o «'a"“%@% e W ‘1& i o .%%QL?W’? A 5"2;1;’?% t
e F s M s

70

segment of the session was on the average 23.5 minutes in

4

length. This was not continuous however, because the

participants had to relocate themselves in the corner of the

gym after the aerobic dance to start their running. After
running, they would stop for a drink of water and then get, ,
themselves into a circle formation for the Slap Jack game.
These intermissions were approximately one)’Eo two minutes in
duration. e
In addition to these interuptions, the participants would
also individually stop during the aerobic segment. -
Participant 1 tended to stop  during the aerobic dance and
running, so the instructor would hold his hand and perform the
activity with him for a short period of tix‘pe andﬁ then verbally
encourage him to continue. After the running, participant 6.
used to go for a drink of water and would sometimes stay in
the washroom for five minutes therefore missing part of the
game. On the da:y of session #21, for no apparesnt reason
participant 4 refused to engage in the program. A variable
~ that seemed to affect the overall continuity of the session
was the locztibn of the-gym;®that 1is;- t’o get from one %ection
of the school ;to the other , classes of children h'ad to walk
through the gym, thereby often disrupting the program. The
g;articipants wolld stop or slow down to see what was goiné‘ on.
The aerobic dance segment of the program was a "follow

me” activity. The instructor led the participants through the

7 ’ -~
movements and at the same time used wverbal encouragement and

t
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praise as reinforcement. Details of the dances are in the

“lesson plans in Appendix B. For the running segment, . the
participants were told tosrun around the gym as many times- as
they could wuntil the music stopped. The running spaecé was

"marked off with pylons so that they would not® cut corners.

“wy The ?lassroom teacher kept a tally of the number of times they

¥

ran around the gym, not for data purposes but to use for
praise e.g. “that was very gé%d, you ran "around the gym 10
times today”.

Because Slap Jack (see Appendix B) was not a continuous
game, the irnstructor made sure that ea(?:h participant had at
least two turns beincj “It” hence everyone was period?ically

~

moving. In order to incregse the intensity—c;f the game from
session #19 on, to compiete one .turn "It” had to run around
the circle two times before stom at his chasers previous
place. Instead of chang&’ﬂg the game every session, Slap Jack
was kept in the p.rogram. Other games that were familiar to
te participants did not promote cardiovascular endurance and
to teach new games throughout thé progra?wsauld have used
valuable time. They enjoyed Slap Jack and nature of the game
promoted socialization which the classroom teacher wanted to
encourage. Most of all, they became familiar with it and

understood the required task much better each time they

played. The ‘participants looked forward to playing Slap Jack

" and it became the "highlight” of the session.

£

According to hypothesis 1, the aerobic. type activities
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executed during a 30 session endurance program were to elicié
an exercise heart rate intensity of 60%. Using '’ the average
age predicted maximum heart rate 'and the aver;ge resting heart
rate (Table 2) in the Karvonen equation to establish heart
rate intervals, the results revealed that the participants
typically ercised at less than 60% intensity. Ohly one
averaged a 60% exercise intensity for 11 minutes aﬁd 38

seconds which is close to but not the minimum requirement of

15 minutes. The low exercise intensities exhibited by the

participants during the aerobic segments do not provide'

support for hypothesis 1. :
Q
The intensity exercise behavior that was observed in this
study is both consistent and inconsistent with previdus

research. Kamimura and Kusano (198l) reported that Down

:Syndrome children are inactive and show little periodic change

in heart rate levels during strenuous activities. Maksud and
Hamilton (1974) found that their educably mentally retarded
subjects failed to attain maximal_exe;tion as was evidenced in
low peak heart rates. Thus‘xhese two studies demonstrate that
mentally retarded individuals seem to exercise at low
intensity levels.' On the other hand, both Koh (1986) and
Depauw et al. (1985) reported that high exercise intensities,
as reflected by heart rates, were eljicited by Fheir moderately
retardea squecys' during aerobic tests of endurance. Koh's

subjects were mildly? retarded” and DePauw’s et al. were

moderately retarded. The present study used lower functioning
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[

subjects and thus it appéars-HKgir motivation to maintain high

levels of exercise intensity is more problematic than the

-

subjects in the DePauw et al. and Koh studies. Tomporowski’

and Jameson (1985) suggested that intensity .of exercise
depended upon the mode of activity. The treadmill as opposed

to the stationary bicycle or rowing machine was the nmost

)effective instrument to use to ensure continuous exercise at a

cadence considered to improveﬁaérobic fitness. 1In the prekent
investigation the pace for the Shuttle Run was internally
determined 1like that of the stationary bicycle and |, rowing
machine. Hence, the exércise intensity was up to the
participant.

?
- “
Intensity of exercise is one of the key factors effecting

-~aerobic training. For a training program to promote aerobic

fitness, the intensity of overload should be sufficient enough
to increase the heart rate to about 60% of maximum (American

College of Sports Medicine, 1980). The participants in this

investigation performed at an exercise intensity that was

/Abelow the recommended minimal threshold 1level that would

produce'aerobic training effects. This observation was- also

apparent in previous research where retarded individuals

" exercised at low intensity levels (e.g. Maksud & Hamilton,

1

1974 ; Tomporowski & Jdméson, 1985). < s

:
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. %
5.2 Cardiovascular Improvement: Hypothesis 2 ’

S—

According to hypothesis 2, the’ parﬁicipants were to
improve their level of aerobic fitness, as measured’ by the
Leger and Lambert., Shuttle Run, following a éardiovascplar
endurance program. The Leger and Lambert test is a field test
tﬁat indirectly predicts maximal oxygen uptake from the
highest workload achieved. It ié a progressive multi-staged
test. It is not sophisticated in equipment; only 20 metres of
space is requireq and hence it can bé performed in a
gymnasium. The protocol is simple and the cadence is
predetermined. The Shuttle Run hag Dbeen used successfully
with mentally retarded adults (Montgomery & Reid, 1985). Even
though the Leger and Lambert test can be executed‘iﬁ a group,
in this investigation participants 3 and 4 did the test
together and the other four @id it individually. Before
baseline scores were collected, the test was introduced and
practised on four occasions by the participants so that they
would ﬁndgrstand the protocol. During these practise
sessions, it was observed that participants 1,2,5 and 6 were
not adhering to the predetermined pace; hence, the ihstructor
performed the test with each qf these four individually.
Participants 5 and 6 were .told to try to keep up with the
instructor. Participants 1 and 2 held hands with the
instructor, because even at the onset of the testing session,

they éé;e not following the cadence. Instructor intervention

L
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proved to be necessary for motivational purposes and to ensure

that the test protocol was adhered to properly. An attempt
was made to overcome testing obstacles experienced by previous
lnvestigators as reported in the r:;rlgzw of the literature
(e.g. Nordgren, 1971; Reid et al., 1}985; Tomporowski\\&
Jameson, 1985).

The improvement in the predicted maximal oxygen uptake :
from pretest to ﬁosttest averaged 18.3%, The American College
of Sports Medicine's pos:ition statement( (1}80) on tbhe
recommended quantity and quality of exercise f<;r developing
and maintaining fitness in healthy adults claims that
significant improvement ranges from 5% to 25%. C.hanges in
maximal oxirgen uptake have been shown to be greater than 25%;
for example, Schurrer et al. (1985) observed a mean increase
of 43% in their mentally retarded adults. However, changes of
guch magnitude are usually associated with large total k;ody
mass and fat weight lo”ss or a low initial level}l. of fitness
(American College of Sports Medicine, 1980). ’

Improvemen{: in cardiovascular fitness is dependent upon
the intensity, duration and frequency of the exercise program
(Pollock, Wilmore & Fox, 1978, p.38). Improvement is also '
related, to the initial status of health and fitnéss, the mode
of exercise and to individual interests. This investigation
employed aerobic-type nactivities three sessions per week for
10 weeks. The cardiovascular  activities lasted for

approximately 23.5 minutes out of a 30 minute session. The
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0 ‘ recommended’ quality and quantity of exercise seems to have
been \adhered to with one exception, as described in ’i’n the
- previous chapter (Table 4), the pa.rt,icipanﬂts’ exercise
intensity was not reaching the minimal threshold level for

eliciting a training response. However, programs of an

intensitlﬁr Iof less than 60% of maximum capacity will- often.

~ produce improv_ement in individuals with low initial fitness

levels (American College of Sports Medicing, 1980; Pollock et

al., 1978, p.1121). In this study, .the initial status of the

participants’ cardiovascular fitness levels was deterx’nined

during the baseline ;esting. The mean maximal. oxygen uptake

value was 25.8 ml/kg.min. When ‘this value is compared with

that of nonretarded adults it is clearly found_/ to be low,

O therefore indicating that this particular groupf Qf retai‘déd
males had a low initial fitness level (Sharkey, 1970; Wilmo:;:e,
Davis, b’Brifzn, Vodak, Walder, Amsterdam, 1980). With‘ziespect
to the literature oa the physical fitness levels o‘f mentally
retarded adults (e.g. Depauw et al., 1985; Nordgren,1971; Reid
et al., 1985) one can also assume that the participants’
initial fitness 1levels were low. In sum, the participants
improvement in cardiOVascular‘\se"'hdux"ance does seem meaningful.
The better perforxﬁénces on the Leger and Lambert ‘Shuttle Run

~ from pre- /to post testing combined with a 18.3% improvement in
predicted maximal oxygen™~ uptake do provide support for

hypothesis 2.

o X This investigation found an improvement between pre- and




o0

post-baseline scores on; the "runnirig test, and an 18.3%
improvement in predicted maximal oxygen uptake was realized.

Yet when ‘exercise intensity was measured during the aerobic

‘'sessions , it was observed that the participants were not

5.3 Evaluative Component: Hypothesis 3

i oF P
N AN - -y O L

.exercising at the recommended minimal threshold for eliciting’

a training response (Amerjcan College of S‘borts Med}ciné,
1989). The two findings- se«;m to contr:adict one andther.
This dimplies’ that,‘ with the participants in this study,
interpreting the effect;iveness of the aerobic training program
could not have been determined by only considering the Legexz
and Lambert test scores. The improvement in  their
cardiovascular fitness was dep"endent upon the ini:ensity,
duration = and frequency of exercise, as qwell as, on their
initial fitness level, +thelr individual motivation and the
mode of activity. Perhaps the recommended minimal exercise
interisity of 60% is too high a standard for mentally retarded
persons or others of low initial fitness leve]l. As seen in
the 1literature, mentally retarded persons tend to be
externally motivated (Caouette & Reid, 1985; Montgomery &
Reid, 1985; Wagner, 1967). This study di:d not employ a
motivationad\;system hence low motivational 1evel§ may have

been reflected in exercise effort. ,

Hypothesis 3 stated that the participants would

k3
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demonstrate a higher level of exercise intensity during the
aerobic program than during the cardiovascular ‘endurance
testing. The expectation 'that the Leger and Lambert Shuttle
Run: would not effectively elicit +the maximal exercise
intensity of the participants was due to the possible factors
inﬁ}uencing test performances observed in previous fitness
testing studies. Stdbies have commonly reported variables
that seem to afféctmassessmeéi such as physical complexity,
incomplete understanding of the task and perceived evaluative
threat (Fait & Kupferer, 1956; Gottlieb, 1982; Koh, 1986;
Maksud & Hamilton, 1974; Seidl, 1986; Toﬁporowski & Jameson,
1985). Since these variables may effect thé performance of
mentally retarded persons in an evaluative situation, it was
hypothesized that the participants would be exercising during
the program at a higher intensity thét would not be reflected
in the testing results.

In order to ‘aésess whether or not the participants
elicited a higher exe;cise intensity while training than in
the Legér and Lambert test, periods of maxim;l work output pad
to have been accomplished so that maximum heart rates wéuld
have been elicited. It was anticipated that maximal heart
rates would have been evoked during either situation.
Unfortunately the peak heart rate values from both the program
and the test were not high enough to allow comparison of
exercise intenéity. Due to insufficient data, therefore,

.

hypothesis 3 was not assessed.




5.4 Gen&ral Discussion-

o

The present investigation provgd’that a physical exercise
program with emphasis on cardiovascular enduraéce activities
resulted in improved aerobic fitness as measured by the Leger

and Lambert Shuttle Run test. Thus, it further substantiated

* the evidence that mentally retarded persons are able to

perform in and benefit from quality and quantity exercise
programs (e.g. Barton, 1982; Beasley, 1982; Halle et al.,
1983; Montgomery & Reid, 1984; ﬁulholland & McNeil, 1985;
Schurrer et al., 1985; Tompofowski & Ellis, 1984; Tomporowski
& Jameson,\1985).

a4

Results ' of the investigation also revealed that
I Ad ’ -

menitoring heart rate responses during a physical activity
program is an effectiYe means to demonstrate the exercise
intensity of mentally retarded adults. A drawback that this
study encountered was the fact that maximum heart rate values
were not attained; hence, predicted maximum heart rate had to
be adopted when determining exercise intensiéy. Accepting a
common maximum heaft rate for individuals differing in fitness

levels ' is reported to cause an overestimation of maximal

oxygen uptake in athletes and a .further underestimation in

sedentary individuals (Shephard, 1977, p.129). Despite the

absence of maximal values, the heart rate data collected

!

provide clear examples of the association between the work

output and physiological response.
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Comparing the peak heart rate values obtained in this
investigation with those reported in the literature, it would
seen{ that both the aerobic program and the Leger and Lambei:t
test in this 1investigation approximated submaximal
performance. For the participants under the specific setting
and procedures of this investigation, the Leger and Lambert

~Shuttle Run was a submaximal field test. Likewise Maksud and

Hagilton (1974) reported that the peaR heart rates reached by -

62 educable mentally retarded boys during a maximal bicycle
ergometer test were lower than values genei‘ally reported for
adolescents who are either mentally retarded or

nonhandicapped. The authors attributed their results to the

/
i

. type of activity, lack of motivation and lack of strenuous

daily activity. The heart rate respon;se flndings of this

investigation and of Maksud and Hamlltoq s are not consistent

-with other investigations. For example} Koh (1986) bbtained"

group mean maximal heart rates for 10-12 year old educably
f
retarded experimental and control subjercts of 196.6 bpm and

192.6 bpm while performing the Canada! Fitness Awar'{i—Adapted

Endurance Run. The 13-and—older expg/eruimental and control

. !
subjects elicited lower group mean aximal heart rates of

186.3 bpm and 187.2 bpm respectivelyL Depauw et al. (1985)

also reported high heart rates reached by nine moderatelx;

A

retarded adolescents during a 12 minute run. The values were

. - |
at 85% of predicted maximum heart rate, and in some cases,

even above the predicted maximum jitself. Both ‘Koh (1986) and

1
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e ‘ DePauw et al. (1985) demonstrated that mentally retardedl
persons are capable of eliciting high heart rates' while
exercising. Their findings may be different ;f;om those of the
present study because of the retardation of the .subjects.
Koh’'s subjects were mildly retarded and DePauw et al. s were
moderately retarded, whereas in thjis study the participants
ranged from being at the low end of the moderately retarded
scale to being severely retarded.

One obvious explanation for lower heart rate findings in
this study is low levels of motivation, resulting in lower
work output during training and a tendency to en'd the Leger
and Lambert test before maximal values were attained.
Considering the tendency for mentally retarded persons to

( generally be passive du’ri:ng leisure time and to lack habitual

o TR TRLSNL T -

activity (Bauer, 1981; Broadhead, 1981; Cheseldine & Jeffree,

1981; Maksud & Hamilton, 1974; Reiter & Levi, 1981; Speakman,

1977), prefer familiar and unchalleng}ing tasks (Harter, 1977)

and have low levels of fitness (Coleman et al., J1976,-

Nordgren, 1970, 1971; Reid et al., 1985), it is not surprising

"to see that these individuals do not persevere with intensity

,  at a task that is physically demanding and perhaps
discomforting. ‘ i

It is possible that the mode of activity used was the

/ reason for performances of low intensity. -The aerobic dance

movements were familiar, repetitive actions consisting mainly

of Jjumps and Jjogging. The weakness 1in using dance as an

LT s -
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o ‘ aerobic activity is that peoplé tend to concentraté on
\ following the leader and try to anticipate what will come next:
and thi§> stops them from put£ing all théir effort 1into the
movements. ° Barton (1982)l found that the educably mentall§
retarded éubjects performed the aeropic dance at a lower
intensity 1level while in the learninglstages of new dance
routines. For some, to céordinate movements may beé simple but
for others more difficult. Dance is.an activity that requires
-a series of movements in which subsequent movements are built .
upon previous movements. Hence, the inability to coorainate
the movements leads to failpre and frustration (Fait &
Kupferer, 1956). Mentally retarded childfen lag behind
’ : children of normal intelligence in motor proficiency and this
QED lag tends to increase with age (Francis & Rarick, 1959; Rarick
‘et al., 1970). Additionally, Fetarded children have more
difficulty in performing tafks that require the coordinatiow
- of a series of movéments than those that require one bésic

movement (Fait & Kupferer, 1956). Perhaps the dance movements

in this 1nvestlgation were difficult to coordlnate.

~

Understanding the aim and the rules of the game may have
hindered the participants’ pérformances‘ during Slaprﬁack. At
the onset of ' the program the game was new to alI’:thq .
participants{ hence the intensity at which it was perfpfmed
was low. As the sessions progressed, they became more
familiar with it and it was apparent that they‘were starting

‘to understand the objective (i.€. to run as, fast as. they could

L
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to catth the opponent). The conditions, namely motivation and
task cbmplexity, may have contributed to the generally 1low
exercise intensity observed by the vyoung adult mentally
retar8ied males in this investigation.

The participants’® heart rate responses to the aerobic
training session follow the normal trend of those of
nonretarded persons (see Appendix C) The heart rate values
increased as the activity became more strenuous (e g. warg~up
compared to aerobic dance) and as the duration of the activity
increased (e g warm-up plus aerobic dance plus running) In
general, the participants sustained higher exercise intensity
levels during the running segment of the aerobic training than
during the dance and the game of Slap Jack A possible reason
for this obBservation is because running 1s a familiar and easy
locomotive skill. The aerobic dance required skill in body
coocrdination, and Slap Jack was a discontinuour game that

required an understanding of the aim and the rules
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CHAPTER VI
SUMMARY AND CONCLUSIONS
o The purpose of the investigation was to observe the

effects of an endurance training program on the aerobic
fitness of youhg adult mentally retarded males. Additionally,
the investigation i1ntended to compare the heart rate responses
elicited during the endurance test with those obtained during
the actual cardiovascular training program. This chapter is
divided 1into five sections (6 1) summary of procedures,

(6.2) summary of results, (6.3) conclusions, (6 4)

implications of the research and (6.5) recommendations for

N
furthér study.
6.1 Summary of Procedures
The participants in this investigation weré chosen as an

intact group from a special education school in Beaconsfield,

Quebec. The mean chronological age of the participants was 21

o

years ranging from 19 to 22 years. The participants had a

—y

mean IQ of 35.6 with a range from 27 to 46.

———

The investigation took place three days a week for 10
y weeks in the school gymnasium. The participants 1learned and
practised the Leger and Lambert Shuttle Run test protocol on

c four occasions before pretesting occurred. Baseline data on




=

- =7 W oy f, T T aba Yy B Rt Al T 7 ¢
;. - P T T SRR S T T S R T R O T B
' N x - . [ T S ) whoe

.

this test was then collected on four consecutive days.
Following baseline,‘ the participénts were engaged 1in a
training program for eight sessions before the Leger a-nd
Lambert test was administered again. The training program

contipued for three sessions and again was followed by the

Leger and Lambert test. This pattern of three training
sessions followed Dby one of testing was repeated two
additional times. Posttesting on the Leger and Lambert test

occurred during the last four sessions of the investigation.

Using the Sport Tester, heart rates were monitored on
four sep8rate sessions while the participants took part in the
training program Heart rate data were also collected during
the Leger and Lambert tests that followed the baseline data
collection. With the exception of one participant who refused
to wear the Sport Tester, heart rate responses of the mentally
retarded males were documented for an aerobic training program
on four occasions and for the Leger and Lambert field test on
four occasions.

In order to interpret the heart rate data and to
determine whether the participants exercised at an intensity
of ©60%, the predicted maximum heart rate was wused in the
Karvonen equation to calculate percent intensity. To
determine whether the Leger “and Lambert test performance was
enhanced across sessions, the average scores on the four

baseline trials and the average scores of the last four trials

were compared.




The evaluative component of the investigation was to be

assessed. The dependent measure to be compared was the
average heart rates for the peak two minute period on the four
Leger and Lambert tests with the average peak periods of the
heart rate monitored four times during the actual +training

program.
6 2 Summary of Results
6.2.1 Exercise Intensity: Hypothesis 1

It was hypothesized that the participants in this
investigation would elicit 60% of their maximum heart rate
reserve during a cardiovascular fitness program. Thus, they
would be exercising at the minimal threshold 1level for
eliciting a training response according to the American
College of Sports Medicine (1980). The intensity of training
is dependent upon the mode of activity and the duration of
activity. The investigation adopted three types of endurance
activities, namel;;huerobic dance, running and a running game.
These activities used large muscle groups and were rhythmical
and aerobic in nature. The aerobic dance and running were
maintained continuously. The duration of the activities
averaged approximately 23.5 minutes per session, and the
sessions were held three days per week for 10 weeks. -When the

exercise intensity was caculated using the predicted maximum

AN
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0 heart rate, it wgis found that the participants had not been
\ﬂ

7}%
A
-+

LS

eliciting a 60% threshold level. Therefore, hypothesis 1 was
|

not supported.

¥

6.2.2 Cardiovascular Improvement: Hypothesis 2 :

The second hypothesis tested in this 1investigation
asserted that the participants would improve their 1level of
aerobic fitness, as measured by the Leger and Lambert Shuttle
Run. The data supported this hypothesis as evidenced by the
comparison between the pre and post baseline outcomes. An
improvement in maximal oxygen uptake was realized when the~
Leger and Lambert test was wused to indirectly predict the

g functional <capacity of the cardiorespiratory systemn. It
appears that the aerobic exercise program which encompassed
the recommended quantity and quality of training enhanced the
cardiovascular fitness of the mentally retarded participants.

6.2.3 Evaluative Component: Hypothesis 3
[
It was hypothesized that the mentally retarded
participants would achieve and maintain a higher exercise

intensity during °‘the aerobic training than during the

cardiovascular fitness testing. The hypothesis was put forth
due to the confounding variables that have been postulated in

o the research on cardiovasculagifitness testing with mentally




retarded persons (Gottlieb, 1982; Koh, 'féés} Maksud &

"Hamilton, 1954; Seidl, Reid & Montgomery, 1987; Tomporowski &

Jameson, 1985). The heart rate data in both the +training
: \

program and in the testing failed to provide evidence of high

intensity work, hence comparison of exercise intensity was not

carried out. Consequently, hypothesis 3 was -not evaluated.
]

'

6.3 Conclusions

8

Supported by the results and within the limitations of

this - inve;tigation, it was found that a physical exercise
!

program emphasizing cardiovascular endurance afforded an

improvement in aerobic fitness. It was determined that

monitoring heart rate responses during a physical activity

program is an effective medium to ascertain the exercise

intensity of mentally retarded adults.

6.4 Implications of the Research

we
~

.The intra-individual differences in performance during
the baseline on the Shuttle kun test clearly demonstrate that
wide wvariability exists Within the moderately and severely
retarded population. These differences are indicative of the
discrepancies in levels of motivation, cognitive understanding
of the task, tolerance level for discomfort and preceived

%4

evaluative threat. These confounding variables reinforce the

N,
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~ L
contention that determining the degree of stability of the

depender;t variable with a baseline is a necessary procedure.

( Another method to evaluate severely retarded individ}xals’
physical capacities is to document heart rate responses during
activity. It 1is an unobtrusive avenue that provides an
objective indication of the level of physical demands at which
the severely retarded adult is working. The results of this
investigation revealed that the retarded males’ rdiovascular
responses to physical aetivity follow a patterr that one would
normally expect. There was no asymmetry in the heart rate
patterq; that could generate questions as to whether accepted
procedures to assessing the heart rate responses would be

inadequate for these participants. Additionally,

non-performance based data of this nature reveal specificallyl
what is occuring in the cardiorespiratory system. ‘

Heart rates elicited during the training sessions
suggested that the participants were exercising at lower
intensitiés. than the recommended minimal threshold for
producing a training effect. Since performahces on tﬁe
Shuttle Run test suggested an 18.3% improvemgnt in
cardiovascular fitnesg, a training effect did _occur ' even

( though the actual exercise intensity was not one that was

recommended to elicit improvement. Hence, a mqre‘ liberal

( approcach must be taken to interpret +the minimal threshold
\
intensity that the moderately to severely retarded population
o

0 must attain in order to evoke an aerobic training effect.

A 4
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6.5 : Recommendations for Further Study

\ The participangﬁ in this investigation seemed t& lack the -

motivation to perform with high intensity during the aerobics
segment of the +training program. It was observed that thejr
exercisé intensities were below the recommended"s minimal
threshold of 60% to elicit a training effect. Motivation

seemed also to have an effect on the Leger and Lambert test,

This field test is supposed to elicit maximal work output, and

\

the participants did not reach maximal performance as was
e

evident in their low peak heart rate values. This

investigation did not implement a specific motivational

system. The participants were only verbally encouraged and

praised while they engaged in the activities. Future research
L4

should consider enforcing a motivational system during the
training program so that high intengities, are reached and
maintained. As reviewed 1in the 1literature, Halle et al.

(1982) used various motivational techniques which were deemed

-

effective. Also a system slould be \implemented for the
testing sffaktion, for example, establishing running goals and

providing rewards in order to elicit maximum heart rates

(Montgomery & Reid, 1985). »
) »
The American College of Spofgs Medicine (1980) suggests

that the (intensity of the exercise overload should be at a
B

minimal threshold of 60% of maximum heart rate reserve to

\

observe training improvement. The participants in this study
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'c, ‘were exercilsing below the recommended standard for intensity.

Perhaps 'mentally retarded pErséhs have a different min#%al
. S

threshold. Because improvement in, cardiovascular endurance

depends not only OA intensity but also on the frequency and
duration of exercise, another study could exa@ine thg\;{ii?ing
efféct of an aerobic program where the frequency and duration
of the training sessions and program are increased (Pollock et

L ]
al.,1978). Since mentally retarded persons tend/ to exercise

at lower intensities, a daily aerobic program that endures for
a longer lperiod of time both during the session and 1in the
length of the program will likely produce a g}eater training
effect. v

Two procedures w;re not included in this résearch. One
g:k (/was the consistent monitoring of resting heart rates.
Documenting the resting heart rates of the participants
tgroughout the ipvestigatioﬁNwould have provided an additional
method to evaluate the cardiovascular training effectiveness,
since aerobic conditioning can éecrease resting heart rates.
An additional procedure that would haye proviq d insight of
the initial fitness levél and the~ aerobic fffzess progress

would have been to record the participants’ recovery heart

rates five to ten minutes after exercise. Better physical
condition decreases the amount of time required foz -the heart
> rate to returd to normal after exercise. A slow recovery'of

heart rate towards the pre-exercise value suggests a low level

0 of cardiovascular endurance. An improved recovery rate is an
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0 o indicazion th;t the fitness condition is amelicgsrating.
Another fhvestigation that could develop\ from the present
\one would be to use the Le8er and Lambert Shuttle Rgn Test on
a larger sample of severely mentally retarded ‘pefsons.
Advantages of the test are that it has a predetermined
cadence, and that it can be used with a group of people hence
it is not time consuming. In this investigation only two of

.

the participants were able to follow the pace and perform the

test in a group. The others had to perform it individually
because they failed to adhere to the pace, therefore were
physically and visually prompted by the instructor on a
‘%ne—télone basis. Another study with a much larger sample
size of severely retarded persons could determine if this test
(M« could in fact be used in)a group situation where the pace is

3

properly adhered to. .
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The Maximal Multistage 20 m Shuttle Run Test For

APPENDIX A

The Prediction Of Aerocbic Capacity (Legqger & Lambert, 1982)

Workload Time Speed Fraction Time V02 Max
(min.) \q(km/hr) {sec/20m) (ml/kg.min)
{ N
1 2 7 51 .693 24.5
2 4 8.70 276 31.5
3 6 9 30 .744 35.0
4 8 9 90 .276 38.5
5 10 10.49 .862 42.0
6 s 12 11.09 .49%, 45.5
7 14 11.69 .160 49.0
8 16- 12.29 .860 52.5
9 18 12.88 .589 56.0
10 . 20 13.48 .341 59.5
11 22 14.08 .114 63.0
12 24 14.68 . 906 66.5
13 26 15.27 .714 70.0
14 28 15.87 .537 73.5
15 30 16.47 .372 77.0
16 32 17.07 .219 80.5
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APPENDIX B

Lesson Plans .

N

SESSION: 1

LEGER SHUTTLE RUN TEST, -

COMMENTS and OBSERVATIONS
Participants 3 and 4 did the test together. The other
four did the test individually with prompting from the

instructor. The prompting for participants 1, 2 and 5 was

.physical. To be specific, they held the instructor’s hand.
f#

Participant 6 wi?hprompted verbally and visually.

SESSION: 2

7 T

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Participants 3 and 4 dld the test together. The other
four did the test individually with prompting from the
instructor. The prompting fgr participants 1, 2 and 5 was
physical. To be specific, tgey held the instructor’'s hand.

Participant 6 was prompted verbally and visually.




SESSION: 3 f

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Participants 3 and 4 did the test together. The other
four did the test individually with prompting from the
instructor. The prompting for participants 1, 2 and 5 was

physical. To be specific, they held the instructor’s hand.

N
Participant 6 was prompted verbally and visually.
/'\
(
\

SESSION: 4

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Participants 3 a‘i\i did the test together. The other

four did the test indIwidually with prompting from the

instructor. The prompting for participants 1, 2 and 5 was
physical. To be specific, they held the instructor’s hand.

Participant 6 was prompted verbally ®and visually. The

instructor recorded the participants’ weights.
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. SESSION: 5

ACTIVITY

~

WARM UP: reviewed dance steps: jump and touch heel, side
steps, alernating punches

00:00-5:00 .

AEROBIC DANCE: (music:”Lady You Bring Me Up” by
The Commodores)

1. jump and touch heel
2. side steps

(5 times)

3. punches alternating right and left fists

¥ jump and touch heel (5 times)

side steps

. punches alternating right and left fists

. jump and touch heel (5 times)

. side steps -
. jump and touch heel (6 times)

0. side steps v

1. punches alternating right and left fists
5:00-9:10

7
8
9
1
1

Went to the corner of the room to start running
89:10-10:00

RUNNING (music:

“Billie Jean” by Michael Jackson)
10:00-14:57 .

Stopped to drink water
14:57-15:03 '

GAME: “Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it" and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs. "
"It” walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it” and the game continued.
15:03-25:00

COOL DOWN:

1. sitting down with legs extended in front and reaching
for ankles

2. hurdle stretch on right leg
3. hurdle stretch on left leg
4. curl up and relax
25:00-27:12




COMMENTS and OBSERVATIONS °
In order to motivate Participant
prompted by the instuctor while he executed the warm up,

1, he was physically

the aerobic dance and the walk/jog. The prompting was in
the form of holding his hand. The other participants only
needed verbal encouragement to perform the movements.
Participant 5 seems to have a short attention span.

SESSION: 6

ACTIVITY

WARM UP: reviewed dance steps: jump and touch heel, side

steps, alernating punches
0:00-15:00

AEROBIC DANCE: (music: "Lady You Bring Me Up” by

The Commodores)

1. jump and touch heel (5 times)

2. side steps

3. punchesg alternating right and left fists
4. jump and touch heel (5 times)

5. side steps

6.. punches alternating right and left fistsg
7. jump and touch heel (5 times)

8. side steps

9. jump and touch heel (6 times)

10. side steps

11. punches alternating right and left fists
15:00-19:16

Went to the corner of the room to start running
19:16-20:30

RUNNING (music: "Billie Jean” by Michael Jackson)

20:30-25:45

Stopped to drink water
25:45-26:57

GAME: "Slap Jack”™ (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“It" walke® around the circle and slapped a player on the
hands. This playex chased “it” around the circle and tried
to tag him before he returned to the empty, space. The
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chaser became "it” and the game continued.
26:57-34:00 .

COMMENTS and OBSERVATIONS

The warm up took 15 minutes long because three classes
of students were walking through the gym and the
participants became very distracted. There was no cool
down this session because the warm up took up too much
time. In order to motivate Participant 1, he was
physically prompted by the instuctor while he executed the
warm up, the aerobic dance and the walk/jog. The prompting
was in the form of holding his hand. The other
participants only needed verbal encouragement to perform
the movements.

SESSION: 7

ACTIVITY

WARM UP: reviewed dance steps: Jump and touch heel, side
steps, alernating punches
0:00-5:00

AEROBIC DANCE: (music:”Lady You Bring Me Up” by
The Commodores)

jump and touch heel (5 times)

side steps

punches alternating right and left fists
jump and touch heel (5 times)

side steps

punches alternating right and left fists
jump and touch heel (5 times)

side steps

. jump and touch heel (6 times)

0. side steps

1. punches alternating right and left fists .
5:00-9:03

=0 O~ WN

Went to the corner of the room to start running /
9:03-10:30

RUNNING (music: "Billie Jean” by Michael Jackson)
10:30-14:35 ~

Stopped to drink water
14:35-15:47 /
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GAME: “Slap Jack”™ (adapted from Kirchner, 1981, p.244)
One Participant was chosen to be “it" and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“It” walked around the circle and slapped a player on the
hands. This player chased “it” around the circle and tried .

to tag him before he returned to the empty space. The \
chaser became “it” and the game continued.

15:47-26:00 !

COOL DOWN

1. sitting down with legs extended in front and reaching
for ankles

2. hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax

26:00-30:16

COMMENTS and OBSERVATIONS

In order to motivate Participant 1, he was physically
prompted by the instuctor while he executed the warm up,
the aerobic dance and the walk/jog. The prompting was in
the form of holding his hand. The other participants only
needed verbal encouragement to perform the movements.

SESSION: 8

ACTIVITY

WARM UP: reviewed dance steps: jump and touch heel, side
steps, alernating punches
0:00-4:48 v

AEROBIC DANCE: (music:"Lady You Bring Me Up” by
The Commodores)

jump and touch heel (5 times)

side steps )

punches alternating right and left fists
jump and touch heel (5 times)

side steps

punches alternating right and left fists )
jump and touch heel (5 times)

side steps

. jump and touch heel (6 times)

10. side steps .

11. punches alternating right and left fists
4:48-9:12

WO W
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Went to the corner of the room to start running
9:12-16:20

RUNNING (music: “"Thriller” by Michael Jackson)
10:20-16:15

Stopped to drink water
16:15-17:20

GAME: “Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be “it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“It" walked around the circle and slapped a player on the
hands. This player chased "it"” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it” and the game continued.
17:20-25:32

COOL DOWN

1. sitting down with legs extended in front and reaching
for ankles

2. hurdle stretch on right leg _—
3. hurdle stretch on left leg

4. curl up and relax

25:32-29:41 A

COMMENTS and OBSERVATIONS

In order to motivate Participant 1, he was physically
prompted by the instuctor while he executed the warm up,
the aerobic dance and the walk/jog. The prompting was in
the form of holding his hand. The other participants only
needed verbal encouragement to perform the movements.

SESSION: 9

ACTIVITY

~

- WARM UP: reviewed dance steps: jump and touch heel, side
steps, alernating punches
0:00-4:45

AEROBIC DANCE: (music:”Lady You Bring Me Up” by
The Commodores)
1. jump and™touch heel (5 times)

O - 2. side steps




(]

3. punches alternating right and left fists
4. jump and touch heel (5 times)

5. side steps

6. punches alternating right and left fists
7. jump and touch heel (5 times)

8. side steps

9. jump and touch heel (6 times)

10. side steps

11. punches alternating right and left fists

4:45-9:52
Went to the corner of the room to start rdﬁalnq~¥*7‘"“*-—H__
9:52-10:11
RUNNING  (music  Thriller” by Michael Jackson)

10:11-16: 34

Stopped to drink water
16:34-17:45
GAME. "Slap Jack (adapted from Kirchner, 1981, p 244)

One Participant was chosen to be "1t" and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
"I1t” walked around the circle and slapped a player on the
hands This player chased "1t around the circle and tried
to tag him before he returned to the empty space The
chaser became "1t and the game continued
17:45-25:56

COOL DOWN
1. sitting down with legs extended 1n front and reaching
for ankles

2. hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax

25:56-29:19

COMMENTS and OBSERVATIONS

In order to motivate Participant 1, he was physically
prompted by the instuctor while he executed the warm up,
the aerobic dance and the walk/jog. The prompting was in
the form of holding his hand. The other participants only
needed verbal encouragement to perform the movements.
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SESSION: 10

/
4 - N
ACTIVITY

WARM UP: reviewed dance steps: jump and toudh heel, side
steps, alernating punches

[os

:43-5:04
:04-5:27
:27-5:49

49-6:12

si1de steps

9 Jump and touch heel (6 times)

10. si1de steps

11. punches alternating right ind left fists

0:00-2.29
rd
AEROBIC DANCE: (music:”Lady You Bring Me Up” by
The Commodores) "
1 jump amd touch heel (5 times) 2:29-3:04
2. side steps N 3:04-3:17
3  punches alternating right and left fists 3:17-3:39
4 jump and touch heel (5 times) - 3:39-3:56
5 slide steps 3:56-4:19
6 punches alternating right and left fists 4:19-4:27
] jump and touch heel (5 times) 4-27-4:43
4
5
>
5:

Went to the corner ot the room to start runnlnq_

6.12-7 12 .
RUNN I NG (musuye Thriller by ﬁ?éﬁmiuf&igg;fw,i;v*ﬂ_w
/-12-12 58

Stoﬁ&ixgdnhlnk‘ﬁdfé} o -
12:58-14:27

GAME. "Slap Jack”™ (adapteda rrom Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circle of players. Circle players faced the
cen-er, with hands together, palms up, beﬁind their backs.
"It walked around the circle and slapped a player on the
haads. This player chased "it" around the eircle and tried
to tag him before he réturngéﬁto the empty space. The
chaser became “"it” and the me continued.
14:27-22:56 >

COOL DOWN:

l. sitting down with legs extended in front and reaching
tor ankles

2 hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax

22:056-26:19

COMMENTS and OBSERVATIONS .

t> L
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In order to motivate Participant 1, he was physically
prompted by the instuctor while he executed the warm up,
the aerobic dance and the walk/jog. The prompting was in
the form of holding his hand. The other participants only
needed verbal encouragement to perform the movements.
Participant 3 wore the Sport Tester. Participant 6 spent
three minutes of /the game time in the washroom.

Pad

SESSION: 11

ACTIVITY

WARM UP. reviewed dance steps: jump and touch heel, side
steps, alernating punches
0.00-3 39

AEROBIC DANCE. (music: Lady You Bring Me Up” by
The Commodores) .

1 jump and touch heel (5 times) 3.39-4:14
2 side steps L. 4.14-4:27
3 punches alternating right and left fists 4.27-4:49
4 Jjump and touch heel (5 times) 4-49-5:00
5 side steps 5-06-5:29
6 punches alternating right and left fists 5:29-5:37
7 jJump and touch heel (5 times) 5:37-5:53
8 si1de steps 5:53-6:14
9 Jjump and touch heel (6 times) 6:14-6:37
10. side steps ., 6:37-6:59

6:59-7:22

11, punches alternating right and left fists

Went to the corner of the room to start running
7:22-8:34 -

RUNNING (music: "Thriller” by Michael Jackson)
8:34-14:10 -

Stopped to drink water
14:10-15: 26
GAME: “Slap Jack”™ (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circleof players. Circle players faced the
center, with hands together, palms up, behind their backs.
"It walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it” and the game continued.
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15:26-22:35

COOL DOWN:
1. sitting down with legs extended in front and reaching
for ankles

2. hurdle stretch on right leg

3. hurdle stretch on left leg

4 curl up and relax

22:35-27:00

COMMENTS and OBSERVATIONS
Participapt 1 had to be motivated by holding the

instructor’s hand during the warm up, dance and
periodically during the running segment of the program.
Participant 6 refused to wear the Sport Tester.

Participants 1, 2 and 4 wore the Sport Tester.

SESSION. 12

ACTIVITY

WARM UP: reviewed dance steps: ]umbggﬁamfbuch heel, side
steps, alernating punches
0 00-2:32

AEROBIC DANCE. (music "Lady You Bring Me Up~ by
The Commodores)

jump and touch heel (S times)

side steps

punches alternating right and left fists
jump and touch hee] (5 times) 31-3:53
side steps 53-4:07

2:32-3:05
3:
3:
3:
3:
punches alternating right and left fists 4:07-4:23
4:
4:
5:
5:
5:

05-3:20
20-3:31

jump and touch heel (5 times) 23-4:40
side steps 40-5:03
. jump and touch heel (6 times) 03-5:19
10. side steps 19-5:41
11. punches alternating right and left fists 41-6:13

OO JO WUNd Wi

Went to the corner of the room to start running
6:13-1:35 s

RUNNING (music: "Thriller{ by Michael Jackson)
7:35-12:49

Stopped to drink water
12:49-15:36
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GAME: “"Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it" and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs....
"It" walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it" and the game continued.
15:36-24:51

COMMENTS and OBSERVATIONS

The participants arrived at school late, therefore the
program was shortened and the cool down was omitted.
Participant 2 was absent. Participants 4 and 5 wore the
Sport Tester. Participant 1 was motivated by holding the
instructor’'s hand during the warm up, dance and running

segments. Participant 6 performed the dance with
intensity, but walked during the running and during the
game activity. Participant 5 walked during the running
segment .

SESSION: 13

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Participant 2 was absent. Heart rates were monitored
with the Sport Tester o’ all participants except for
participant 6. Participants 3 and 4 did the test together.
The other three did the test }ndividually with prompting
from the instructor. The prompting for participants l,‘2
and 5 was physical. To be specific, they held the

instructor’'s hand. Participant 6 was prompted verbally and

visually.
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SESSION: 14
LEGER SHUTTLE RUN TEST
COMMENTS and OBSERVATIONS
Participants '1 and 4 were absent, so the training
program was canceéled. Because participant 2 had been

absent the previous session, he did the test this session
wearing the Sport Tester. He was physically prompted by

holding the instructor’'s hand while running.

SESSION 15

ACTIVITY

WARM UP: (mugic: "The Saints Go Marching In” by Traditional)
1. arm rotations

2. marching

3. arm rotations with marching

0:00-1:35

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands

walk to left/right and repeat

jog to left/right and repeat

jog. into center/out and repeat

link arms with partner and jog then repeat
Repeat steps 2 to 4

:35-5:27

AEROBIC DANCE: (music:“Uptown Girl”™ by Billy Joel)
Circle formation holding hands

jog in place . v
jog to left/right and repeat ~“

lrick into center of circle

jog holding hands moving around the gym

= O B W B
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5. Repeat steps 1 to 4
6. Repeat steps 1 to 2
5:27-9:30

Went to the corner of the room to start running.

RUNNING (music: “Thriller” by Michael Jackson)
9:30-15:33

.

Stopped to drink water
15:33-18:00 }

GAME: “Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and 'stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind thefir backs.
“I1t” walked around the circle and slapped a playér on the
hands. This player chased "it” around the circlg qu tried
to tag him before he returned to the empty space :The
chaser became “it” and the game continued.
18:00-26:33

~

COOL DOWN:

} sitting down with legs extended in front and reaching
tor ankles

2. hurdle stretch on right leg

3 hurdle stretch on left leg

4. curl up and relax

26:33-30:37

COMMENTS and OBSERVATIONS

Participants 3 and 4 wore the Sport Tester.
Participant 3 showed some anxiety during the first few
seconds while wearing the Sport Tester, (but then relaxed.
Participant 6 did the running segmeht with minimal
intensity. Participant 1 was motivated by holding the
instructor’'s hand during three quarters of the running

segment.

L4}
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SESSION: 16

ACTIVITY

S

WARM UP: (music: " The Saints Go Marching In” by Traditional)
1. arm rotations

2. marching

3. arm rotations with marching

0:00-1:42

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands
1. walk to left/right and repeat

2 jog to left/right and repeat

3 jog into center/out and repeat

4 1link arms with partner and jog then repeat
5. Repeat steps 2 to 4

1 42-5:38

AEROBIC DANCE: (music:-"Uptown Girl by Billy Joel)
Circle formation holding hands
1 jog in place

2 jog to left/right and repeat

3 kick into center of circle

4. jog holding hands moving around the gym
5 Repeat steps 1, 2 and 4

5-38-9:28

Went to the corner of the room to start running.
9:28-10:30

RUNNING (music: “Thriller”™ by Michael Jackson)
10:30-15:44

Stopped to drink water
15:44-17:32

GAME: “Slap Jack” (adapted from Kirchner, 1981, p.244)
One Participant was chosen to be "it"” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms upy behind their backs.
“It" walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became “it” and the game continued.
17:32—25:48

COOL DOWN:
1. sitting down with legs extended in front and reaching
for ankles

'kt

%,




2. hurdle stretch on right leg
3. hurdle stretch on left leg
4. curl up and relax
25:48—29:54

ES

COMMENTS and OBSERVATIONS!
Participants 1 and 2 wore the Sport Tester.

Participant 6 performed the warm up and aerobic dance with
intensity but then slowed down considerably during the
running and the game. Participant 5 walked during the
running segment. Participant 1 was motivated by holding
the instructor’'s hand during three quarters of the running

segment.

SESSION: 17

ACTIVILTY

WARM UP: (music "The Saints Go Marching In” by Traditional)
1. arm rotations

2. marching

3. arm rotations with marching

0:00-1:38

AEROBIC DANCE: (music. Folk-raft F1331 Polka)
Circle -formation holding hands

1. walk to left/right and repeat

2. jog to left/right and repeat

3. jog into center/out and repeat

4. link arms with partner and jog thenﬁrepeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to ¢

1:38-5:37

AEROBIC DANCE: (music:"Uptown Girl" by Billy Joel)
Circle formation holding hands

1. jog in place

2. jog to left/right and repeat

3. kick into center of circle

4. jog holding hands moving around the gym

5. Repeat steps 1 to 4

5:37-8:34

Went to the corner of the room td start 1 nning.
8:34-9:12 rr

RUNNING (music: "Thriller” by Michael Jackson)

)
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9:12-14:57

Stopped to drink water
14:57-17:05

GAME: "Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "It and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“It” walked around the c§fcle and slapped a player on the
hands. This player chased\ "it” around the circle and tried
to tag him before he returned to the empty spaoe. The
chaser became "it” and the game continued.
17:05-25:51 ) o~

COOL DOWN:
1 curl up and relax
25:51-27:00

COMMENTS and OBSERVATIONS

The gym was needed for the lunch hour, therefore the
program was shortened and the stretching was omitted.
Participant 5 wore the Sport Tester# "Participant 6 did not

partake in the game for approximately five minutes.
Participant 2 moved continuously throughout the session but
with a low intensity Participant 1 was motivated by

holding the instructor’'s hand during three quarters of the
running segment

SESSION: 18

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Heart rates were monitored with the Sport Testar on
all participants except for participant 6. Participants 3
and 4 did the test together. The other three did the test
individually with prompting from the instructor. The
prompting for participants 1, 2 and 5 was physical. To be
specific, they held the instructor’'s hand. Participant 6

was nrompted verbally and visually.
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SESSION: 19

ACTIVIQY‘
£ \ ~
WARM UP: (music:"The Saints Go Marching In" by Traditional)
1. arm rotations
2. marching

3. arm rotations with marching
0:00-1:26

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands
1. walk to left/right and repeat
2. jog to left/right and repeat
3. jog into center/out and repeat
4. link arms with partner and jog then repeat
5. Repeat steps 2 to 4
6. Repeat steps 2 to 4
1:26-4:37
R
AEROBIC DANCE: (music:-"Uptown Girl™ by Billy Joel)
Circle formation holding hands
1. jog in place 9
2. jog to left/right and repPeat
3. kick into center of circles
4. jog holding hands mov1ngﬂ%round the gym
5. Repeat steps 1 to ¢
6. Repeat steps 1 to 4
4:37-7:37

Went to the corner of the room to start running.
7:37-8:49

RUNNING (music: “Thriller” by Michael Jackson)
8:49-14:23

Stopped to drink water
14:23-16:40

GAME: "Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be “it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
"It" walked around the circle and s)apped a player on the
hands. Thls player chased "it” around the circle and tried
to ta fore he returned to tlHe empty space. The
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1. sitting down with legs extended in front and reaching
for ankles e
2. hurdle stretch on right leg
3. hurdle stretch on left leg

4. curl up and relax
26:38-29: 20

COMMENTS and OBSERVATIONS

Participants 3 and 4 wore the Sport Tester.
Participant 5 played the game with a high intensity.
Participant 1 was motivated by holding the instructor’'s
hand during three quarters of the running segment.

Ay

SESSTION. 20

ACTIVITY

WARM UP: (music: “The Saints Go Marching In” by Traditional)
1 arm rotations

2 marching

3. arm rotations with marching

0:00-1:09

AEROBIC DANCE:, {(music: Folk-raft F1331 Polka)
Circle formation holding hands

1. walk to left/right and repeat

2. jog to léft/right and repeat

3. jog into center/out and repeat

4. link arms with partner and jog then repeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to 4

1:09-4:11

AEROBIC DANCE: (music:“Uptown Girl” by Billy Joel)
Circle formation holding hands

1. jog in place

2. jog to left/right and repeat

3. kick into center of circle

4. jog holding hands moving around the gym

5. Repeat steps 1 to 4

6. Repeat steps 1 to 4

4:11-7:08

Went to the corner of the room to start running.
7:18-8:07

RUNMING (music: "Thriller” by Michael Jackson)

-




8:07-13:03

Stopped to drink water
13:03-16:01 .

N

GAME: “Slap Jack”™ (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind theitr backs.
“It” walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it” and the game continugd.
16:01-23:20

i —
COMMENTS and OBSERVATIONS
The gym was needed for the lunch hour, therefore the

program was shortened and the cool down was omitted.
Participants 1 and 2 wore the Sport Tester. The heart
rates were not monitgred properly for participant 1 because
he consistently touched the transmitter. All of the
participants seemed very enthusiastic during the session
and were moving continuously with intensity.

SESSION: 21

ACTIVITY

WARM UP: (music:"The Saints Go Marching In” by.Traditional)
1. arm rotations

2. marching

3. arm rotations with marching

0:00-1:29 \Q

AEROBIC DANCE: (music: Folk-raft F1331 Polka)

Circle formation holding_hands

1. walk to left/right and repeat o
2. jog to left/right and repeat

3. jog into center/out and repeat

4. link arms with partner and jog then repeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to 4 P )
1:29-5:59

AEROBIC DANCE: (music:"Uptown Girl®” by Billy Joel)
Circle formation holding hands
1. jog in place

-

oy
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2. jog to left/right afi¥ repeat

3. kick into center of c¢circle

4. jog holding hands moving around the gym
5. Repeat steps 1 to 4

6. Repeat steps 1 to ¢

5:59-9:01

Went to the corner of the room to start running.
9:01-10:25 .

RUNNING (music: "Thriller” by Michael Jackson)
10:25-15:23 -~

*Stopped to drink water

15:23-18:19

GAME: “Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“It" walked around the circle and slapped a player on the
hands. This player chased “it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it" and the game continued.
18:19-27:40

COQL DOWN:

1. sitting down with legs extended in front and reaching
for ankles

2. hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax

27:40-30:12

COMMENTS and OBSERVATIONS

Participants 1 and 5 wore the Sport Tester.
Participant 5 played the game with a high intensity.
Participant 4 refused to execute the program and sat on the
bench. As a group, the participants were agitated and it
was difficult to keep their _attention. Because of their

behavior, more time than usual was spent in organizing them

into circle formations for the dances and the game. During
the running segment, participant 1 held the instructor’s
hand for three quarters of the running +time, and
participant 6 Jogged for half of the segment and walked
duriag the remaining time.
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SESSION: 22 . g

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Heart rates were monitored with the Sport Tester on
all participants except for participant 6. Participants 3
and 4 did the test together The other thrcece did the test
individually with prompting from the nstructor The
prompting for participants 1, é and 5 was physical To be
specific, they held the i1nstructor s hand. Part1cipant 6

was prompted verbally and visually

SESSION. 23

ACTIVITY

WARM UP: (music: The Saints Go Mérchfﬁaﬁlﬁrrg§ Traditional)

1. arm rotations

2. marching

3. arm rotations with marching
//0:00—1:31

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands

1. walk to left/right and repeat

2. jog to left/right and repeat

3. jog into center/out and repeat

4. link arms with partner and jog then repeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to 4

1:31-5:46

AEROBIC DANCE: (music:“Uptown Girl"™ by Billy Joel)



Circle formation holding hands

1. jog in place \
2. jog to left/right and repeat

3. kick into center of circle

4. .jog holding hands moving around the gym

5" Repeat steps 1 to 4

6. Repeat steps 1 to 4

5:46-8:52

Went to the corner of the room to start running
8:52-10:31

RUNNING (music: "Beat I1t” and "Billie Jean” by Michael
Jackson) 10:31-19:21

Stopped to drink water
19:21-21:30
GAME: "Slap Jack” (adapted from Kirchner, 1981, p 244)

One Participant was chosen to be "1t” and stood out-
si1de the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
"It~ walked around the circle and slapped a player on the
hands This player chased "1t around the circle and tried
to tag him before he returned to the empty space The
chaser became "1t and the game continued
21:30-28:39

[
-

COOL DOWN:
1. sitting down with legs extended 1n front and reaching
for ankles

2  hurdle stretch on right leg

3. hurdle stretch on left leg

4 curl up and relax

28:39-32:10

COMMENTS and OBSERVATIONS

Participant 2 wore the Sport Tester Participant 5
moved more continuously this session and ran with high
intensity during the game. Participant 6 played the game
for approximately three minutes then spent the reminader of
the time in the washroom. Dburing the running segment,
participant 1 held the instructor’s hand for three quarters
of the time :

|




SESSION: 24 %

ACTIVITY
7

WARM UP: (music: "The Saints Go Marching In" by Traditional)
1. arm rotations

2. marching

3. arm rotations with marching

0:00-3:16

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands
1. walk to left/right and repeat

2. jog to left/right and repeat

3. jog into center/out and repeat

4. link arms with partner and-jog then repeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to 4

3.16-6:45

AEROBIC DANCE: ' {music. Uptown Girl" by Bi1lly Joel)
Circle formation holding hands
1 Jjog in place

2 Jjog to left/right and repeat

3 kick into center of circle

4 jog holding hands moving around the gym
5 Repeat steps 1 to 4

6 Repeat steps 1 to 4

6-45-10:04

10:04~-11:34

RUNNING (music: "Beat It” and "Billie Jean” by Michael
Jackson) 11:34-20:30

Stopped to drink water
20:30-22:30

GAME: "Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be "it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
“I1t” walked around the circle and slapped a player on the
hands. This player chased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became “"it” and the game continued.
22:30-28:10

COOL DOWN:
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1. sitting down with legs extended in front and reaching

for ankles "
2. hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax -

28:10-31:10

COMMENTS and OBSERVATIONS

Participants 1 and 5 wore the Sport Tester.
Participant 5 moved continuously during the warm up and
dances, but intermittently during the running segment-
Participant 6 was in the washroom for one minute of the
game time. During the running segment, participant 1 held
the instructor s hand for three quarters of the time.

SESSTON 2H

ACTIVITY

WARM UP (music: The Saints Go Marching In by Traditional)
] arm rotations

2 marching

3 arm rotations with marching

0 00-2:09

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands

1 walk to left/right and repeat

2. jog to left/right and repeat

3 jog into cénter/out and repeat .

4. 1ink arms ith partner and jog then repeat
5 Repeat steps 2 to 4

6. Repeat steps 2 to 4

2:09-5:20

AEROBIC DANCE: (music:"Uptown Girl” by Billy Joel)
Circle formation holding hands

1. jog in place

2. jog to left/right and repeat

3. kick into center of circle

4. jog holding hands moving around the gym

5

6

3

Repeat steps 1 to 4
. Repeat steps 1 to 4
:20-8:07 |

Went to the corner of the room to start running.
8:07-9:30
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RUNNING (music: "Beat It" and "Billie Jean” by Michael
Jackson) 9:30-18:14

Stopped to drink water
18:14-20:30

GAME: “Slap Jack”™ (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be “"it" and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
TIt” walkeg around the circle and slapped a player on the
hands. Thig player xchased "it” around the circle and tried
to tag him before he returned to the empty space. The
chaser became "it” and the game continued.
20-30-26:30

COMMENTS and OBSERVATIONS
Because, the gym was needed for the lunch hour, the

session was 'shortened and therefore the stretching segmeted
was omitted Participants 3 and 4 wore the Sport Tester.
Participant 1 held the instructor’'s hand during three
quarters of the running segment.

SESSION: 26

ACTIVITY

WARM UP: (music: The Saints Go Marching In" by Traditional)
1. arm rotations

2. marching
3. arm rotations with marching

0:00-3:00

AEROBIC DANCE: (music: Folk-raft F1331 Polka)
Circle formation holding hands

1. walk to left/right and repeat

2. jog to left/right and repeat

3. jog into center/out and repeat

4. link arms with partner and jog then repeat
5. Repeat steps 2 to 4

6. Repeat steps 2 to 4

3:00-6:15

AEROBIC DANCE: (music: Uptown Girl" by Billy Joel)
Circle formation holding hands '
1. jog in place
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jog to left/right and repeat

kick into center of circle

jog holding hands moving around the gym
Repeat steps 1 to 4

. Repeat steps 1 to 4

:15-9:20

AU W

Went to the corner of the room to start running.
9:20-10:20

RUNNING (music: "Beat It” and "Billie Jean” by Michael
Jackson) 10:20-18:50

Stopped to draink water
18:50-20:20

GAME- “"Slap Jack” (adapted from Kirchner, 1981, p.244)

One Participant was chosen to be “"it” and stood out-
side the circle of players. Circle players faced the
center, with hands together, palms up, behind their backs.
"It” walked around the circle and slapped a player on the
hands This player chased "it" around the circle and tried
to tag him before he returned to the empty space. The
chaser became "1t° and the game continued.

20 20-25-50

COOL DOWN:

1. sitting down with legs extended in front and reaching
tor ankles

2. hurdle stretch on right leg

3. hurdle stretch on left leg

4. curl up and relax

25:50-29:15

COMMENTS and OBSERVATIONS
Participant 1 held the instructor’'s hand during three
quarters of the running segment’.

SESSION: 27

LEGER SHUTTLE RUN TEST

~OMMENTS and OBSERVATIONS y
Heart rates were monitored with the Sport Tester on

al) participants except for participant 6. Participants 3

N
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and 4 did the test together. The other three did the test

. individually with prompting from the instructor. The

prompting for participants 1, 2 and 5 was physical. To be
specific, they held the instructor’'s hand. Participaht 6

was prompted verbally and visually.

e

SESSION: 28

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS
Heart rates were monitored with the Sport Tester on

all participants except for participant 6. Participants 3

and 4 did the test together The other three did the test

b

tndividually with prompting from the instructor. The
prompting for participants 1, 2 and 5 was physical. To be
specific, they held the instructor’'s hand. Participant 6

was prompted verbally and visually. ¢
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SESSION:” 29

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Heart rates were monitored with the Sport Tester on
all participants except for participant 6. Participants 3
and 4 did the test together. The other three did the test
individually with prompting from the instructor. The
prompting for participants 1, 2 and 5 was physical. To be
specific, they held the instructor s hand Participant 6

was prompted verbally and visually

SESSION. 30

LEGER SHUTTLE RUN TEST

COMMENTS and OBSERVATIONS

Heart rates were monitored with the Sport Tester on
all participants except for participant 6. Participants 3
and 4 did the test together. The other three did the test
individually with prompting from the 1instructor. The
prompting for participants 1, 2 and 5 was physical. To be
specific, they held the instructor’'s hand. | Participant 6

was prompted verbally and visually.
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Figure 10 Heart Rate Response of Participant | During Session *21
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