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li Abstract '"' '1 , " 

\ . 
The- objectives of this study were; (1) to compare the exercise 

intensity eliclted by 

cardiovascular fitness 
~ 

an exercise program ? that by a 

test, a~9 (2) to evaluate ,the 
1 

effectiveness of a cardiovascular fitness program with six 
. , 

,moderately ta severely mentally retarded adult males. The 

~handicapped males participated in an exercise program which 

consisted of 30 tra~ning sessions, ~pproximately.30 minutes in (\ 

length, held 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 we~e assessed weekly for predlcted maximum 

oxygen uptake on the Leger and Lambert test. Their heart 

rates were monitored wïth a Sport Tester on four occasions 

during the actual exercise program' 'and on seven occasions . , 

~ ~ 

~hile p~rforming the Leger and L~ert test. 

Heart rate values w~re collebted on on1y five- out of the 
~ J-

s~x males since one of them refused to wear the Sport Tester. , 

The data from the exercise program indicated that ofily one out 
o 

of the five mentally retarded participants was performing near 

a recommended exercise intensity that would elicit a training 
, . 

effect according to the standards of The American College of 

Sports Medicine. Performance on the Shutt}e Run IjTest 
"'J 

indicated that the participants were not achieving their 

age-predicted maximum heart rate. . ' 
Because a maximum heart 
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rate was nQt elicited, the comparison of exercise intensi~y by 

a tra.i,nj.nq program with that by a cardlovascular fitness test ) 

was not possible. 
" 

~ In evaluating th~ exercise program, 
"-

the Shut;tle Run Test 

resul ta . were examined. "There was ëln improvement in r~nning 

time from 2 minutes,. 22 seconds during the baseline period to 
::::. 

3 minutes, 43 seconds during, the final portion of the program. 

These timès represent the average 

pre- and post-program periods. '" , . 

~ of the four trials dU1fing 

--.... 
+ 

In summary, the resuLts from the investigation indicated 
. , 

that: (1) monitoring heart rate responses during a physical 
.l...­

exercise program is an effective means to demonstrate exercise . 
intensi ty,. and (:2) a ph!ysical exercise program wi th emphasls ' 

on cardiovascular endurance activities resulted in improved 

aerobic fitn,ss. 
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Resume 
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111 

, 
Les Qbjectlfs de cette 

..,. 
et~e etaient: comparer . 

~ , 
l'intensite d'un exercice mis a j our par un programme 

". ". 
d'exercices avec celui provoque par une epreuve . 

~-"f,""- ". 
cardiovasculaire, et (~)' d evaluer l' efficaci te d'un programme 

car~iovascu+aire suivi. pa~~ix homm~s: (adu~tes) gravement et 
..", L"i' t,... ",' 

mOdérément. att,eints' de d{fic.:lénce mentale. Ces handicapés ont 
~: / ..J 

participè a un programme d'exercices réparti en trente séances 

: d"entr~wement, d 'uri.~p~rée 

de trois fois PH' s~aine. 

-de 30 minutes chacune et a raison 
l 

, . ". ~ 

Apres avoir enregistre les donnees 

~e base avec "I1eger and Lambert Shuttlé' Run Test" un programme . 
, ~ 

accentuant l~ activites '. . .,., d'enduranca~cardiovasculaire etait 
!1' "\ 

~ 

amorce. ". Chaque semaine une evaluation de ~a consummation 
, , ~ " 

d'oxygene d'a~es le test -Leger and Lambert" etait faite 
, ,,' " 

aupres des participants. Leurs battements de coeur etaint 
~ ,. , 
controles par un "Sport Tester" quatre fois durant le 

t 

progr-àmme d'exercices et sept fois peI)dent le test "Leger and 

Lambert. 
~ ~ ,.. 

Les battements de coeur ont ete enregistres sur seulement 

. cinq des six hommes 1 un homme a 
~ 

refusé de partir le "Sport 
, 

Tester" .' 
,. ~ ~ 

Les donnees du programme d' exe~cices ont demontre 

que seulement un des cinq déficients me~aux travaillait avec 
\ ,. . ' ..... 

energie laquelle provoquerait un effet d'entrainement.etabll 
• , 

d'apres les standards del -Amerlcan College 'of Sports 
6 

Medic~ne" • 
" ,,,,. 

D' apre~ les resul tats du "Shuttle Run Te~t", on 
( 

!i~.' ",' '".,t ,.,' ,-, ',". il, . 
~"r - ; 'fll6i .J>~"t 
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<, s: est aper'j'u qU~( les 
" ''1 

battements l\ de coeur des paridcipants 
~ 

c n'~taient '. pas au maximum. Pour dette raiso,n, nous ne~pouvons 
, \' .. .l.-- ~ 

pas comparêr l'!ntensite d'exercices entre ce1le du programme 
. d r 

.. J " , d'entrainement et celle de l'epreuve cardiovasculaire. 
'Vt 

~ ,.. "" ,.. 
Les resultats,du ·Shuttle Run Test· ont ete ut1~ises dans 

• 
- l'évaluation du programme d'exercices. I1 Ay avait une 

" amelioration çlans le temps de .course .. de 2 
1 .... ' , 

secondes a 3 minutes et 43 secondes pendant la 

minutes et 22 
< 

.\) -derniere partie 

-du· progranune. Ces laps eS de temps repre,sentent la moyenne de . 

quatre ~essais enregist~és avant et " ap::r;es les -periodes du 

programme. - "" - . En resume, les resultats'nou~ demontrent (1) une facon 
." 

efficace de montrer l'intensite d'exercice ,et l'enregistrem~nt 

des battements de coeur pendant un programme drexercice et \ 
'1 
.; 

./" (2)' un programme d · exercic~s qui, acc~ntue les act!'ti té"s 

d ~ endurance cardiovasculaire 
,. 

avec 
~ 

comme 

amelioration dan~ le conditionnement physique. 

r 

~ resultat une 

... 

- .. 

. , 
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CHAPTER l 

.. 
INTRODUCTION 

Physical fitness is the ability to carry out daily 

activities with vigor and alertness, without excessive 

fatigue, and having sufficient energy to enjoy leisure time 

activities and to mee~ unanticipated emergencies (Barton, 
il 

1982; Shephard~ 1977, p.S). 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 wei9ht and (5) strengthened 

bones, ligaments and tendons (Sharkey, 1984, p.3). Mental 
,. J • 

heab~h benefits, puch as a decreàse in tension and stress, or . ,~ 

..... 
enhanced self-concept and body image have also been proposed 

(Sharkey, 1~4, p. 3) . Finally, \.. vocattional needs (Shephard, 

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

pursuit of constructive leisure may be positively associated 

with physical fitness. In 
{ 

health prof~sionals that 

one's life. 
" 

SUffi, it 

fitness 

is generally believed by 

augments the quality of 

Physical 
, 

fitness is important for everyone, including 

adult~ who have mental retardation. Since mentally retarded 

persons may not be functioning at a level which is suffioient 

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

a satisfactory level'of physical fitn~~s ls oft~n necessary to 

" , 

;- '~ 
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survive in a vocation al situation JBarton, 1982; Coleman, 

Ayoub & Friedrich, 1976). The menta1ly retarded, therefore, 
r-

~ 

must deve~op a 1evel of physica1 fitness which w~ll allow them 

to be as self-sufficient as possible in performing tasks 

:r;eqpiring physical labar. 
f 

Research indicates that adults who have' . mental .. 
retaJldation are particularly, in need af physical fitness 

education because they usually have very low levels of fitness 

(Coleman et al., 1976; Nordgren, 1970, 1971{ Reid, Montgomery 

& Seldl, 1985). The law fitness levels are by no means an 

invariant quality of mental retardation. This statement is 

supparted by studies that demonstrate improvements in physical 

fitness when systematic programs af exercise are introduced 

(e.g. Bartan, 1982; Beasley, 1982; Halle, Silverman 
~ 

& Regan, , 

1983; Montgomery & Reid, 1984,1985; Schurter, Weltman & , 
Brammel, 1985; Tomporawski & Ellis, 1984·; Tomporawski & ',~ 

Jamesan, 1985). 
J 

The certainty that sorne inherent characteristic af mental 

retardation necessarily lowers fitness levels is q hast y 

conclusion. Six factors seem to' contribute to the low fitness 

levels. 

1. Mentally retarded male and female adults tend to 

display.mean body weights in excess ~ of their ideal weights 

(Emery, Watson, Watson, Tompson ~ Biderman, 1985; Reid, 

Mont~fomery & Seipl, 1985). Often 

conditi~n (Burkart, Fox & Rôtatori, 

() 

obesity is a 

1985; Fox & 

prevalent 
--:-'T Rotatori, 
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1982). It ls likely that an interrelationship exists between 

aotivity level and obesity. A dOW level of fitness may be a 

cause or a'resu1t of an obese condition. An individua1 ~ay 
8 

lower his or . her acti vi ty level without correspondingly 
f 

reducing calorie intake, rhich in turn may contribute to an 

overweight condition. Another 1ikeli~ood invo1ves an a1ready 

overweight 

expendi t u,re . 

indi vidua1 who reduces his or her energy 

This contributes to a decrease in physical 

fitness, which then leads to reduced energy expenditure and 

further weight ~in (Burkart et al., 1985), 

2. The leisure, activity of menta11y retarded persons is 

generally passive (Cheseldine & Jeffree, 1981; Reiter & Levi, 

1981), Severe1y retarded persons, if 1eft to themse1ves, 

genera11y do not engage in dè1iberate activity or play 

(Grosse, 19B1; Sherri11, 19'81,p.447). 

3, The menta11y retarded do not have the same 

opportunities' to participate in physica1 activity as 

nonretarded adu1ts (Bauer, 1981; BFoadhead, 19B1; Speakman, 

1977 ). 

4. The improvement and maintenance of physical fitness is 

difficult to achieve with these individua1s beeause they are 

not moti vated by weight 10ss, incre"ased energy or "other / 

intrinsic benefits that may encourage nonretarded persons tq 
ë • 

maintain fltness programs over· time (Moon'& Renzaglia, 1982). 

The mentally retarded require greater incentive to perform 

weIl (C~ouette & Re~d" 1985; Halle e~ al" 1983; Montgomery & 

r 

'" 
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Reid, 1985; Speakman, 1977; Wagner, 1967). 
, r 

5. Gottlieb (1982) suggested that the performance of 

handicapped persans will deteriorate when it occurs un der the 
1 

}hreat of evalu~tion. Thus, tpe validity of physical fitness 

estimates may be disputed since performance may have been 

effected by this.evaluative component. The ment~lly retarded 

persans' fitness performance is likely underestimated in 

evaluative situation. 

6. Many fitness items are tao inte11ectua11y complex to 
. 

bring out maximal performance in only a few trials (Speakman, 

1977). The mentally retarded have great intra-individual 

variabi1ity in their performance on fitness items (Montgomery 
, 

& Reid, 1985) . Wi th a greater number of trials, the 

participants would have the opportunity to "learn the 

inte11ectual componentst of the item and thus perform better 

and more consistently. 

Studi~s that have demonstr~ted the benefits of physica1 

fitness programs for mentally retarded aduI~s have considered 

sorne of these contributing factors 
Il 

to the low fit~ess levels. 
J 

~hey have recorded the participants' body weights (Coleman & 

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

motivat,ional 1eve1s (Barton, 1982; ·,Beas1ey, 1982; Caouette & 

Reid, 1985; Coleman & 'itman, 1984; Halle et al., 1983) , 

view3d their present baseline activity levels (Beasley, 1982) 

and \,,:onsidered the complexity of the task items (Fai t & 

Kupferer, 19561 Koh, 1986; Tomporowski~ & E;llis, 1985; 

., 

" 

. . 

" 

l,' 

,~~ 
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Tomporowski & Jameson, 1985). However, the threat from 

evaluatian does not appear ta have been taketl· into 

consideration . 

The complexity of task 'items and the evaluative 'threat 

are tyo major fqctors that may affect the test performance of 

retarded individuals. The evaluative component seems to be a 

particular concern ... because it directly 
-') 

influence the 

interpretation of the effectiveness of the exercise program. 

What is needed, therefore, is an unobtrusive means of 

examining the physiological 

individuals. This would 
J 

responses 

provide 

of men tally 

a more 

retarded 

obj ecti ve " 

determination and indication of the level of physical demands 
t 

at which the retarde~ adul ts <are wor~iri.g ~.; .. 
!'With acttvi tiEis that are isotonie' in t nature and that 

, 
utilize large muscle groups, there is 'usuall~ a linear 

relationship between heart rate and oxygen consumption (Davis 

& Conventino, 1975) .. Therefore, exercise intensi'o/ expressecjl 

in terms' of percent 
, 

maximal oxygen uptake can be estimated 

using the heart rate (Davis & Conventino, i975). Hence,' 

'monit~ring the he art rate of the participants during the 

~ctual program can act as an indirect me~sure of oxygen uptake> 

and therefore, function as an unobtrusive measure in the 

docUmen~tion of their cardiovascular functioning. 
, 

Auditing the physiological responses of ment~lly retarded 
\0 

individuals befor~, during and after physical activity -,-
(Broadhead, 1986) would objectively demonstrate the physical 

il. 

" 
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condition of this group. Heart rate responses, of mentally 

retarded participants in fitness re~earch, have been monitored 
... 

primarily before and after physical exercise, and during 

cardiovaseular testing (e.g. CadUette & Reid, 198a; Coleman et 

al., 1976; Coleman.& Whitman, 1984; DePauw, Hiles, Mowat~ & 

Goc-Kamp, 1985; Koh, 1986; Montgomery & Reid, 1985; Sçhurrer 

et al., 1985; Tomporowski & Ellis, 1984). Only three studies 

have reeorded the heart rate responsé of mentally retarded 

persans during physical· exereise (Kamimura & Kusano, 1981; 

Maksud & Hamilton, 1974; Mulholland & MeNei1, 1985), but none 
~ 

of the heart rate during have traced the course a training , 

program and during subsequent fitness testing across sessions. 
1 

The present investigation will supplement the existing 

heart rate responses of mentally reta~dea , information on the 
. 

individuals duringj physical exercise. It will evaluate the 

effects of the aerobic training program on the participants' 

fitness, and compare the heart rates elicited while training 
7 

with those elieited during the fitness testing. 

, 
..... 

, , 

~ ~ , ~ -
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1.1 Statement of the problem 

The purpose of the present investigation was to observe 
, ' 

the effects of an endurance exercise program on the physical 

fitness of young adult mentally retarded males. The aim was 
\ 

/ 

aiso to compare the the heart rates obtained during an 

endurance test with the heart rates obtained during an ac~al 

cardiovascular fitness prograrn. 

1.2 Hypotheses 
i . 

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. 

1.2.2 Participants will increase their physicai fitness as a 

function of a 30 session cardiovascular endurance program. 
/ 

1.2.3 The participants will demonstrate a higher level of 

exercise intensity during the trainfng program than durinq the 

testing session. 

1.3 Delimitations 

, , 

1.3.1 Only male participants were used in the study. 

, , 
.""",","_"" "~~~"'I'I,,,l~ ~ ~ )<1' j 1.".. ~ =t ,/~ -ri t \~~"..l_,-_ 
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the' participants 1. 3.2· The IO,rang~ of was 27 to 46. 

'" 

1.3.3 The participants' ages ranged from 19 to 22 years. 
\ 

1.4 Limitations 
... 

1. 4.1 The motivational level of mentally retarded persons is 
-..... 

often low. Intrinsic ' motivation is frequently absent 

(Speakman, 1977; Wagner, 1967). Though ample effort was made 

to elicit optimal performance from aIl participants through 
• . 

verbal rein forcement and task structure, it cannot be assumed 

that erforts were maximal or uniform across particip~nts. 

1.4.2 The protocol of the Leg~r Shuttle Run Test requires the 
. 

participants to follow a cadence~ or der for the test to 

ef'fecti vely predict maximal oxyg~n uptake. It has been 

suggested that with training and practice, mentally retarded 
• 

persons will learn how to pace themselves (Tomporowski & .. 
Jameson, 1985). In the present investigation the participan~s 

- 1 
were systematically taught the pacing technique, However, 

.given the relatively low 10 levels of the participants, one 

c,annot be certain that the concept of pacing was completely .... 
understood. ' 

1.4.3 The various fitnes~ studies employing mentally retarded 

individuals as participants have had programs that r~nged from 

, 
~ ~ ~I':'" _""-.;; ~ • 

", 
~ i~ 
'~ , 

" - , 
" , 

. . 
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eight weeks ta sev~n months in duration, and with three to 

five days in frequency (e.g. Bartoll, 19821 Beasley,' 1982; 

Halle et al., 1983/ Montgomery & Reid, 1985; Schurrer et ~l., 

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

The present investigation adopted ,program-~requency and 

duration relative toc the previous fitness stùdies.· The 
, 

experimental treatment consisted of a physical act~vity 

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

ten weeks. 

• 
1.\5 Definitions 

ob 

.Mental Retardation: is significantly subaverage general 

intellectual functioning (e~g. approximate lQ 70 or below) 

existing concurrently with deficits in adaptive behaviour 

(e.g. ~he degree with which individuals meet the standards of 

personal independence a~d social responsibility expected for 

their age and cultural group) à~d which is manifesteQduring 

the developmental period (e.g. birth to 18 yeats) (Grossman, 

1983) . 

Moder~te Mental~tardation: is a lev~l of mental retardation 

-lin wh~ch the 10 score 

1983) • 

\ is in a range of 35 to ,,55 (Grossman, 

1 
1 
\ 

~ \ 
\ 
\ 

Severe Mental Retardation: is a level of mental retardation 
<1 

.... "" 
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1n wh1ch the IO score ,1s in a range of 20 to 35 (Grossman, 
4 

19B3) • 

Cardiovascu1ar Endurance: i8 the ab11ity of the respiratory 
"-

and circu1atory syste~ to provide the working muscles with 

oxygen (Sharkey, 1984, Chapt. 1 & 2; Shephard, 1977, Chapt.l). 

It 

MaximalOxygen Uptake (V02 max): is a quantitative ~easure 

which provides a statement of an individual's capacity for 

aerobic ene,rgy transfer (de Vries;· 1966, pp. 204-205). 

Predicted estimates of this measure will be converted from the 
\ .. 

running times on the Leger Lambert Test. 

Heart Rate (HR): is the nUmOér of contractions of the heart 

per minute (yander, Sherman, & Luciano, 1980, p.653). 
" '" 

e 

" 

Maximum Heart Rate: is the greatest number of contractions of 
\.' 

the- heart per minute (PARTIClpaction, Fitness Canada). 

''\ 

Ma\imum Heart Rate ~eserve: 18 t~e percent differ~nce betw~en 

resting and maximum hear; rate added to the resting heart ~te 
(American College of Sports Medicine, ~80). \, 
Hea:rt Karvonen's . ( Rate Intensity: is calculated utiliz1ng 

\ . 
methc,'d which corrects, the exerc1se heart rate for the resting 

'~ 

• 
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CJlAPTER II 

REVIEW OF THE LIT~RATURE 

The purpose of the investigation was to observe the 
\iI>' # 
". -;'effects of an endurance program on the physical fi tness 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 

an actual program. 

" 
In this'chapter, the literature relevant 

to the 
- . 

investigation will be reviewed in the following 

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

mentally retarded individu'al, (2.3) motor proficiency and 

mental retardation, (2.4) physical fitness and mental 
4 

retardation and (2.5)~ summary of the review of the 

literature. 

.JJ 
Mental retardation is a human condition. It is not an 

i1lness nor a disease, nor is it curable. The ~rican 

Association on Mental Deficiency (Grossman, 1983) de fines 

mental retardation to be Nsignificant subaverage - general 

intellectual functioning resulting in or associated with 

concurrent impairments in adaptive behavior and manifested 

during the develoPIJlental per'iod.," Significantly subavèrage 
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general intellectual dfunctioning refera to an 10, of 70 or ..., 

below on the standardized measur~s of inteliigence (Grossman, 

1983). Impairments in adaptive behaVi~ suggest that persons 

labelled mentally retarded need shpport to achieve expepted 

standards of persona1 independence and social responsibility 

(Grossman, 1983). That this condition is present during the 

developmental period 
. 

means . 
intellectual 'functioning and 

behavior are apparent between 

birthday (Grossman, 1983). 

that the subaverage general 

~ i~~airments in ,daptive 

conception and the eighteenth 

The mentally rétarded population is a heterogeneous group 
~ 

ranging from those who are totally dependent to those who are 

nearly independent. Levels of retardation are, classified Jith 

respect to the severity'of the disability. According to one 
.. 

of the severai methods of classification, the four degrees of 

mentr{;: retardation are: mild, moderate, severe and profoup~ 
(Grossman, 1983; The Montreal Association for the Mentally 

! 

Retarded, 1983)~ Mi1d mental retardation is associated with 

an IO range of 50-55 to approx~mately 70 (Grossman, 1983). 

This group can attain independence in the community with 

minimal support and· can master basic academic skills (The 

Montreal Association for the Mentally Retarded, 1983). 

Moderate mental retardafion is associated with an 10 range o~ 

35-40 to 50-55 (Gross~an, 1983). The modera tel y'" retarded can 

learn self-help, communication, social and occupational 
{I . 

skills, but their academic skil1s are 1imited (The Montreal 
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Associati~~. for the Mentally Retarded, 1983). Severe mental 

retariation is associated with an 10 range of 20-25 to 35 

(Grossman, 198~). Personal self-care and communication skills 
u 

can be achieved by this group. Ta attain some level of -
independence, more intensive sU;pport is needed (The Montreal 

, 

Associ~tièn for, the Mentally Retarded, 1983). Profound mental 
, 

retardation is associated wi th an IQ range below 20 (Grossman, 

1983) . The profoundly retarded can achieve simple self-help 

sk:Llls and oiten eXh~it~ other handicaps. The most intensive 
) 

level of support to enabl'e life i~ the communi ty is obligatory 
} 

for this t level of retardation (The Montreal Association for 

the Mentally Retarded, 1983). 

\ 1 
2. 2 Motivation and the Mentally Retarded Indi vidual 

Motivation refers to the causes 'and influences of 

initiation, perseverence and intensity of behavior (Magill, 

1985, p. 409). Why do mentally retarded people initiate a form 

of behavior? Why do mentally retarded people ~ersév"ere to 

behave in a certain way after they have begun a o::;,behavior? 
, 

~1hat produc~s the variations j.n the intensity " of performance 
\ . 

of an indi vidual who has mental retardation? 

Interest in the 'motivation of mentally retarded 
~ . 

indiTTiduals has ensued mainly because repeated motivation al . 

,/defiCl encies have been observed among these individuals' 

(Zigler, 1969) . Often the low moti vational +evel çf retarded 

~ 

.. 

l 
l' . ~ ÎiI ' , 

" 
~ \ ,-
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CI . ,_ - person~ has been reported in the domain of physioal acti vi ty . 

Generally the lei sure aotivity of retarded adults is passive 
~ 

(Cheseldine & Jeffree, 1981; Grosse, 1981) Reiter & Levi, 

1981). A study on activlty 1evels during free play identi.fied 

Dawn' s Syndrome children as hypoacti ve, in tha t the y move less 
II( , 

often (Linford, Jeanrenaud, Karlson, Wit-\::. & Linford, 1971 as 

cited by Li, 1981). Also, the mentally retarded population 

require greater incehti ve to perform weIl in physical fi tness 

acti vi ties (Caouette & Reid., 1985; Halle, et al., 1983 ; 

Montgomery & Reid, 1985; Wagner, 1967). Furthermore the 

maintenance of physical fitness is dilfficult to achieve with 
.... t 

th~se indi viduaJ s because they are not moti vated by weight 

10ss, increased energy, or other possible intrinsic henefits 

that may'encourage nonretarded persons te maintain fitness 

programs over time (Moon & Renzaglia, 1982). 

'\' 
2.2.1 Motivational Orientation 

~ 

" 

j -

Motivational orientation refers to ~ personality trait 

which is characterized in terms of sources of incentives tnat 

are effective in motivatillg. that person' s behavior (Haywood & , 

Switzky, 1985). Cromwell (1963, p.47) suggests that the 

expériences of mentally tetarded persons have an impact~' on 

their personality. Failure and frustration are encountered 
\ 

• more frequently and wi th greater intensi ty by retarded persons 

than by nonretarded persons 

J 

.... 

(Cromwell, 1963, , , p. 87) . Hence 

- , l 

ft 
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characteristic personality traïts that distinguish mentally 
, 

retarded indi viduals from nonretarded could result from 

consequences of these experiences (Mé\cMillan, 1977, p. 383). 

Retarded persons have needs an~ goals tha~ motivate them 

ta behave in the way they do (MacMillan, 19':/7 1 p.402). The 

need for social acceptance stèms from social depri vation 

associated ' with institutionalized mentally retarded persans 

(Zigler, 1966). At early ages, l retarded persons,J' learn that 

the effort they exp end on difficult tasks does not lead to 

success, therefore they perceive themselves to be incompetent 

(Schwethelem & Mahoney,. 1986). Hence they need to feel more 

competent at what they do. Mentally retarded persons try ta 
f .. 

satisfy these needs of social acceptance and competence by 

behaving in characteristic ways. 

2.2.2 Positive and Négative Reaction Tendencies 

Institutionalized retarded persans tend to have been 

deprived of adult contact and apprqval, therefore may have 

increased motivation ta secure contact and acceptance. They 

often have a positive reaction towards others (Zigler, 1966). 

This positive reaction is manifested in their increased deai.re 

for social reinforcement. The tendency to pasitively interact . 
with and ta seek reinfarcement fram athers who approve 

. corrùsponds wi th the mentally retarded persan' s acti vely . 

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

1 
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Concurrently the institutionalized retarded individual 
~ 

tends to react negatively towards others, a behavior which 

stems from their more. frequent unpleasant ~ncounters wîth 

adults. Reluctancy and wariness to interact with others 

typi~ies the negative reaction mentally retarded people May 

exhibit (Balla and Zigler, 1979). These tendencies <and their 

relative intensi t'Ï_es, appear to be the resul t of dist'inct 

environmental experiences and, as Zigler (1966) suggests, seem 
.f' 

to be open to manipulation and modif~cation. 

2.2.3 External Motivational Orientation 

Retarded persons seem to have a low expectancy of success 

and a high expectancy of fai1ure (Balla & Zig1er, 1979; 

Cromwell, 1963; Heitman & Justen, 1980; Siegel, 1979; Zoeller, 

Mahoney & Weiner, 1983). These expectations have been viewed 

as an outcome from prevai1ing confrontations with tasks with 

which menta11y retarded individuals are intel1ectua1ly 
-

ill-equipped to deal (Balla & Zig1er, 1979). 

Since expectancy influences behavior, the performance of 

mentally retarded persans should show a qualitative and 
.; 

quantitative 
\ 

ability. 'This 

d~c,rement in 
~ 

in turn may 

their work' relative ta their . 
rein force the low expectancy for 

8uccess (Heber, 1964). The result i8 a further deèrease in 
~ 

p~r!ormance and further failure and even lower expectancies 

for success. 

/ .. 
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. People who have mental retardation fail so often that, 

when ,subjected to a task, they expect to fai1 before 

attempting the task. These expectancies may lead the retarded 

person to persist far less at tasks that appear to be slîghtly 
-

chal1enging and to prefer those that can be solved quickly and 

easily. Therefore task persistance may be a reflection of 

their inclination to repeat activities that are within their 

re~ertoire rather than as a motive to achieve competence 

(Schwethelem & Mahoney, 1986). 

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

l,argely the consequence of one's own actions or 
... « 

characteristics or as the result of outside forces such as 

fate, chance, the action of powerful others or situational 

variables (Lawrence & Winschell, 1974). 'Attributfng th~ 

succes~ or failure to externa1 factors is distinctive of one 

who, possesses an external locus of control. The locus of 

control one exhibits is depenàent upon the degree to which one 

accepts personal responsibility for one's own outcomes 

(Lawrence & Winschell, 1974) . 
. 

Individuals who continuously experienc~ failure are prone 

to exhibiting an external locus of control (Dudley-Marling, 

Snider & Tarver , 1982). Mental1y retarded persons have been . " 

reported to display this type of locus more than ~hose of . 
average intelligence (Dudley-Marling,et al., 1982). Because 

their perceptions of personal control are minimal, they tend 

\1 te' attribute their successes aeai1ures 'to externa1, factors. 

t l'> if l~,r'ijt +~ '- .. ~ ': ~"1~:, " "'et·w- '{~2!:" ~hî;?,;gà;'oo- of ~ 
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The ext~rnal locus of control of mentally, retarded persons is 

probably due to their inherent liml tations in dealing wi th 
~I -

life experiences along with artificialiy devised success~' 

provided in special education 
: 

classes that promote a 
;* 

dependency response (LawrencJ & Winschell, 1~J4). Thez:efore, 

their be'bavior is larS'e1y under the control of others and 

" rein forcement is dependent on chance, fate br other external .. 
forces. To be influenced by external control results in 

reward seeking behavior and a dwindling tendency to persist in 

difficult tasks or to carry on in the face of failure 

(Lawrence & Winschell, 1974). 

Actions are often a ref1ection of self-perception in 

relation to ~ne's environment. The external locus of control 

of mentally retarded individuals 
0< 

will influence their 

motivational orientation and subsequently their behavior. 

When the iIl'C~nti ve to 
1 sallent andu attractive, 

~ 

pe~form the motor tasks was hlgh1y 
.~ 

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 inv~st~gating the acquisition of motor 

skills (Hannaford, 1971; Smith, 1972) show that the retarded 
'- <J 

person's performance was faci1itated by verbal and tangible 
". 

incenti ves ; 
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2 1.2.4 Outerdirectediless 

Mentally retarded persons are more outerdirected !n their 
, 1 

problem-solving than are nonretarded (Lustman & Zigler, 1982). 
, 

Outerdirected personns tend to imitate the behavior of others 

(MacMillan, 1977, ·p.402; Balla & Zigler, 1979). This trait is 

typified by the propensi ty to re1y on cues that are emi tted by 

others or that are available in the enVironrnen( rather than 

utilizing ones's own cognitive resources (Balla & Zigler, 

1979; MacMillan, 1977; Ruble & Boggiano, x980) Zigler, 1966). 

ThJ:ee factors have been described to deterrnining an 

individual's degree of outerdirectedness (Balla & Zigler, 

1979; MacMillan, 1977; Ruble & Boggiano, 1980)1' (1) the 

general leve1 of cogni ti ve develo'pment, (2 ) the history of 

successes and failures the individual has experienced when 

employing his or her 'own cogni ti ve ). resources and (3 ) 'the 

extent of The retarded the individual' s attachrnent to others. , 

person' s outerdirectedness rnay be due to the high incide~e of 

failure experienced by them. For example, they may fa'il 

frequently because of their limited intellectual ability and 

therefore lose confide~ce in their own cognitive solutions and (~ . 

look to the behavior of others 

> 
for guidelines to actions 

(Lustman & Zigler, 1982). Their high incidence of fiilure and 

the~.r ~ositive reaction tendency may lend themselves to 

generating a style of problem-sol ving in which 

outerdirectedness is featured. MacMillan (1977) proposes that 
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as retarded persans attempt to sOlve,problems using their own 
( 

cognitive abirities a~d ~ubsequently learn that they are wrong 

more often than rlght~ they consequently come to disbeliéve 

\ their own abilities an~outerdirectedness perseveres. 

The· ,mentally ret~rded person's display of needs for 

social rein forcement , wariness of adults, fear of failure, 

-; lower expectancy of success and an outerdirectedness style of , -
probl~m-solvipg take precedence over effectance motivation in 

the retarded person's motive hierarchy (Harter, 1977). While 

performing a puzzle task, Harter (1977~ found that the 

mentally retarded sUbjects were more concerned about failure, 

particularily on the more difficult puzzles and they were more 

dependent on adult experimenters for feedoack, praise or 

direction than their nonretarded counterpa!ts. They liked and 

preferred to répeat the easier puzzles as opposed to 

attempting tbe more difficult alles. 
\. 

"'\ 
l effectance motiva~ion \components 

It was suggested that 

(e. g. curiosity, 

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

prefererlce for challenging tasks) are lower on the motive 

hierarchy of mentally retarded individuals. 

2.3 Mobor proficiency and Mentàl Retardation 

Proficiency in motor ski Ils is a central aspect of human 

development. It ls important for one' s health, social, 

personal and vocational adjustment (Bruininks, 1974). Motor 
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'proficiency ia an example of adaptive behavior which is one of­

the key elements in the definition of ~ental retardation. 

The literature regardin~ the motor proficiency of 

mentally retarded children does not distinguish motor 

proficiency from physical fitness. Historically -II 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). 

Menta11y, retarded child~en 1ag behind chi1dren of normal 

intelligence in the development of motor ski11s' and in their 

physica1 fitness (Francis & Rarick, 1959; Rarick et al., 
< 

1970) . Sp~cifically, Rarick, Widdop and Broadhead (1970) 

found their 4,235 educable mentally retarded subjects to be 

approximately two to four years behind their normal peers on 

most of'- the 'performance measures. Wagner (1967) a~ 

concluded that there were major differences between th~ 

abiiities 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 maximal performance tban the other twa groups. 

The Francis and Rarick (1959) resulta re,vealed that as the 
" . 

~entally r;tarded s~bjects increased in \ age, the 

skill performance increased. Age changes in 

lag in motor 

motor skill 

perf.ormance seemed to ~ssentially f9llow the same course as 

- thos~ of their normal peers." ) 

Both Francis and Rarick (1959) and Rarick et al. A(1976) , 
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concluded that the retarded childrens' pattern of chan'ge 
1; 

according io gender was similar to those noted in normal: 
. , 

children. The boys were superior in a1l s~ills at all ages. 
".' 

P~grams have been developed to improve 
~ 

retarded 

~ch~ldren's motor proficiency, specifical1y PREP (watkinson & . 
Wall, 1982), ,1 Can (Wessel, 1981), project ACTIVE .. (Vodola, 

. 1978) and Special Olympics (Young, 1981). If motor programs 

are not implemented ~n chi1dhaod, this inadequacy for retarded 

children ta execute motor skills may carryover into adu1thood. 

Whi1e studies with menta1ly retarded children have 

emphasized both the motor performance-oriented parameters and 

the hea1th-oriented fitness components concurrently, for 

~~ re~arded adults 

~l thood, heal th 

the, focus has been on the latter. In 

related fi tness should be a main concern 

because of reduction in functional capacity with age (McArdle, . 
Katch & Katch, 1986, p. 563). Hence the interest in -the well" . 

1 

being of retarded adults has concentrated on the 

~ health~related fitness components of cardiovascular endurance, 

muscular strength and endurance, flexibility and body 

composition. 

2.4 Physical Fitness and Mental Retardation 

The coné~rn -of physica1 fitness for general well~being 

should not be restricted to nonretarded individuals. Several 

studies have documented tha~ menta1ly retarded children 

~f'~~ 

,.' 
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(Franois & Rarick, 1959; Halle et al., 1983; Kamimura & 

Kusano, 1981; Rarick et al., 1970; Soloman & pangle, 1967) and 

adu1ts (Beasley, 1982; Coleman ~t al., 1976; Nordgren, 1970, 

1971; Schurrer et al., 1985) have a"lower leve1 of physical 

fitness than nonretarded persons. However, recent fitness 

studies are indicating that many mental1y retarded individuals 
..... 

are able to perform in and benefit from exercise p:r:ograms 

(B~rton, 1982; Beasley, 1982; Caouette & Reid, 1985; Halle et 
~ 

al., 1983; Montgomery & Reid, 1984, 1985; Mulhol1and & McNeil, 

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

Tomporowski & Jameson, 1985). 

The majority of the fitness research with mentally 

retarded adults has emphasized the ~diovascular fitness of 

this population,. It is in this dimension of physica~ fitness 

where mentally retarded individuals seem to be particu1arly 

low (Beas1ey, 1982; Scburrer et al., 1985). Studies haye noV 

restricted their investigations only to cardiovascular fitness 
.1 

but have a1so considered êhe retarded person's motivation to 

perform in an aerobic program. Montgomery and Reid (1985) 

established goal times on performance in a shuttle 
If 

run test 

for the participants to achieve. . An initial reward was given 

once ~he goal was reached three eonsecutive times. When the 

ir.itial goal 

efltflblished. 

wai reached, a subsequent goal and 

It was conc1vded that a program 

reward were 

emphasizing 

card,l.ovascular endurance activities and containing positive 

reinforcers improved the aerebic endurance of mentally 
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retarded adul ts . 
l 

However when a' second goal rl:ime was 
-

established, six of t.he partiçipants did not ;reach the goal 

and actually informed the lnstructor that they had little 

interest in striving fo{ the goal. Thus motivation still 
. 

)remained a factor influencing the cardiovascular testing 

performance of, six of the retarded adul ts . 

In another study by Halle et al. (1983) incentives were 

provided throughout the cardiovascular program. For the daily 

quarter-mile walk-run 1 quotas were established and when' the 

group score was reached the group had a popaorn 1 peanut or 

doughnut party. The weekly 600 yard field test was 
'). 

accompanied wi th j uice and a snack if there was a decrease-in 

the indi vidual ' 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 e~fect and 

to maintain a high level of interest. With motivational 

systems implemented throughout the program, and not, only at 

testing as jer 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. 

Recognizing that the motivation to persist at physical 

activity is a key element for the retarded individual, 

Caouette and Reid (1985) investigated potential reinfOrCe(S 

that would encourage activity at a task which was likely to 

improve cardiovascular fitness. The authors focused on 

1 

," 
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deter.mining the effects of visual and auditory stimulation on 

a continuous motor task, pedallin.g a stationary bicycle 

ergometer. All of the six severely retarded adul ts increased 

the level of work output following the initial 
,._ .... J 

1 condi tian. Over the sessions which followed, 

baseU.ne 
\ 
1 

with tthe 
1 

exception of one adul t, aIl carried on ,and further enhanced 

their output. The study revealed that reinfo~ers may differ 

amongst severely retardeQ adults but that heightened 

partiQipation 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 ineptitude of the retarded 

participants to perform op±imally on the task. The complexity 

of the task i\pms required to perform the fitness test is a 

ma j or concern. The movements required may be too difficult 

for the retarded person to coordinate. Perhaps it is the 
1 

retarded 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. Fort y-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 perfoAmance was substantially lower 

than the results of the non-retarded population. The 

-" 
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'investigators sa~ distress anq inefficiency in movement of the 

4 retarded boys as they progressed toward comp~eting a cycle of 

the squat thrust and repetitions of it. It was concluded that 

the differences ~etween the verticai jump and squat thrust 

, 

were 'influenced by the physical complexity of movements 
. 

involved in performing a squat 
v 

thrust as opposed to 

differences in fitness abilities. 

Seidl (1986) found tha~ the mechanical efficiency af 

stair stepping retàrded female adults was below the efficiency 

rate of th~nonhandicapped for The Canadian Home Fitness Test. 

The ~articipants encountered more difficulty in maintaining a 

constant pace and as Many as 60 percent of the wornen could not 

initially step at the quickest stepping ra~e of the test. Too 

much error would result when using regressio~ equations to 

predict maximal oxygen uptake of retarded adults if they were 

less efficient than the standard value for stepping. 

The mode of exercise and the te~)ing protocol used with 

retarded participants was investigaEed in four studies (Koh, 

1986; Nordgren, 1971; Reid, MonÉgomery & Seidl, 1985; 

Tomporowski & Jamèson, 1985). Since its introduction, 

approximately 80 -percent of those who have participated in The 

Canada Fi t'l1ess Award-Adapted program were incapable of 

completing the endurance run (Kdh, 1986). This is the reason 
. 

for Koh (1986)'s determining the effectivenes~ of a proposed 

pacing protocol 

"t 
mentally retarded 

• 
to improve the performance of 

v 
children and' youth on The Canada 

\ 

trainable 

Fitness 

4 
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Award-Adapted run, When two age groups ·were studied, Koh 

'found the systematic 1 pacing protocol to be effective i.n 

~impr~ving the time taken to complete the run by t~e 10-12 year 
, 

old group. The 13-and-older group did not improve their'time 

and subsequently the effectiveness of the protocol was not 

supdqrted for this group. The investigator proposed that the 

13-and-older group' s lack of performance' improvement was due 
" 

to the running distance for this group being 800m longer and 

" that the longer distance made it harder 'for the participants 

to stay motivated, to plan and keep a reasonable pace. 
\ 

\ 

Nordgren (1971), using cycle ergometry, experienced 

difficulties determining physical work capacities for retarded 

participants. Twenty-five of the participants could not carry 

out the test adequately. The author explained this occurrence 

to be the result of the inability to follow the required pace, 

and the inability to complete more than one work load; in 

addition two participants were unable't0 cycle satisfactorily, 

and several admitted to experiencing tiredness and 

- breathlessness which were limi ting ma?,im~l efforts. 

The stepping field test of The Canadian Home Fitness Test .. 
lms used to determine the cardiovascular fitness 1~vels of 184 

trainab1e and educable mentally retarded adults (Réid et al., 

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

(198~) that the retarded participants experienced difficulty 
. 

in aCll.ieving and maintainfng the required pace. Fo:r;ty-fi ve 
, 

percent of the partiêipants we,k.- stopped after an exerci.,se 

,... 

LJ 
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b~ut bècause they had not increased their tempo over the 

previous three minutes, hence they 

reaching target heart rates. With 

! , 

stopped stepping prior to 

the actual step~ng rate 

recordi~, the researchers had to interpolate oxygen 

requirements in order to forecast maximal oxygen uptake from a 
• 

regression equation. 

To~porowski and Jameson (1985) support previous studies 

(Koh, 1986; Nordgren, 1971; Reid et al., 1985) advocatin~at 

individuals experience difficulty in mentally retarded 

adhering to predetermined paces. The examination of the 

exercise behaviour of 19 severely and profoundly retarded 

adults used three modes of exercise: treadmi11 running, cycle 

ergometry and rowing ergometry. Sorne of the participants 

-were able to maintain a regular cycling or rowing pace even 

though the 
\ 

subject 'to 

intensity of exercise on these apparatus was 

the partië:l~t' s own cadence. Howevtjf:', most 

perfor~ed in quick bursts of pedaling or rowing. The training 

and practice of pacing improved most of the participant's 

exercise behaviour on the stationary bicycle and rowing 

mafhine; none of them, however, performed 

would meet the ,minimal req~isites for 

in a manner that 

amelioration in 

cardiovascular fitness (American College of Sports Medicine, 

1980) . 

Tomporowski and Ellis (1984) proposed that in order to 

oensure that mentally retarded persons understand the response , 
requi~ements of fitness test items, special instruction for 
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many may be necessary. Pretest preparation could prev~nt the 

assessment of retarde~individuals who do not comprehend how a 

test item ls to be executed. Lavay, Giese, (Bussen and Dart 

(1987) concur with Tomporowski and' Ellis (1984) and emphasize 
, 

that i t is crucial for retarded persons to learn the test' 

item. Sufficient practice sessions should - be available in 

order for the retarded individuals to aquaint and accomodate 

themselves with the fitness test procedures and apparatus 

before the actual testing begins . 
.. , 

Pretest preparation was 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 specifie 

teaching techniques such as physical, vlsual and verbal 

prompting. 

Still posed to testing mentally retarded 

individuals ,is a perce1 ed threat to evaluation. Gottlieb 

(1982) found that academically handicapped childrep made more 

errors in oral reading un der evaluation conditions than under 

conditions where evaluation was absent. If the academic 

performance of handicapped persons deteriorates when it occurs 

under the threat of evaluation, perhaps this extends into 

motor performance as weIl. 

'v Cardiovascular fitness testing of mentally retarded 

per~ons 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 following: (1) lack of mot1vation; (2) the motQr\ 

comp!:xity of ,the task; (3) ta~s are not weIl understood; and 

" (4) a perceived evaluative threat. These factors may effect ~ 

the validity of physical fitness estimates which are the key 

to determining the effectiveness of exercise programs. 

Numerous investigations have considered the scope of the 

physical fitness of mentally retarded people. These studies 

have concerned themselves with performance based information 
" 

and, by serendipity have identified obstacles to performance 

such as lack of motivation, task complexity and evaluative 

threat. Perhaps a way to circumvent sorne 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 response to 'an exercise load 

can be used as an indicator of the overload that is being , 

plaeed on the body, in general', and the 'Cardiorespiratory 

system specifically (Davis & Conventino, 1975). 

There is a paucity of literature on the physiological 

responses of mentally retarqed persons to physical exercise 

(Kamimura & Kusano, 1981; Maksud, & Hamilton, 1974; Mulholland 

& MeNeill, 1985). Kamimura and Kusano (1961) rneasured the 
,1(' 0 

physicai activity and heart rate levei of five children with 

Down's syndrome. During the seven actions of running, 
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walking, standtng, sitting on a chair, sitting. down, and 

sitting and lying on the floor, the heart r~te levels-of the 
-

Down's children showed little periodic change. Further~ore, 

the children were very inactive and, in free play, they spent 
) 
more time simply sitting qn the floor. 

Maksud and Hamilton (1974), using cycle ergometr.y, found 

the heart rates of their 62 educable mentally retarded boys to 

. " 

.f be lower than values generally rèported for young adolescents' 

l" 

who are either nonhandicapped or below average intelligence. 

This suggests that the participants tended to stop cycling 

before maximal heart rate values could be attëlined. 

Explanations offered for relatively low work output included: 

1ack of extensive bicycle experience, motivationa1 deficiency 

and lack of habitual physical activity. 

Mulholland and McNei11 (1985) examined the h~art rate 

respo~ses 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 

"'physica1 activity and heart rate. It suggests that monitoring 

heart' rate provides an objective medium by which gross 

cardiovascular response can be monitored in the mentally 

retarded population. 

" , 
t -
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2.5 Summary of' the Review of Literature 

Mentally retarded Rersons demonstrate impairments in 

adaptive behavior. Rese~rch on the motor proficiency of 

retarded ch~ldren shQwed that they have been consistently 

found markedly 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 influences of t4e initiation, perseve~nce 

and intensity of mentally retarded persons behavior was 

highlightetl in the literature. This populations' need for 

social reinforcement, display of anxiety towards adults, fear 

of failure, low expectancies for success and outerdirectedness 

seern tG be central in their motives to behave. Awareness and 

understanding of retarded persons motivation and drive ~~ 

important if action and learning are to happen. 

Th"e need for retarded persons to participate in, physical 

activity is vital. This group of indivi~uals, in general, is 
~ 

less fit than nonretarded persons. However studies have 

demonstrated that increases in fitness condition can be 

achieved with physical education prograrns. 

The observed low fitness levels have not only been 

attributed to the retarded pers on ' s physical capaci ty , but 

also tO'other contFibuting factors. The studies reviewed 

suggested that poor fi tness performance by retarded 

individuals can be attributed to: ) thE7 lack of interest and 

.. 



o 

, , 

o 

- ," / 1.'1~~ '1i! Ir :~"T~ >Y, 

, e 

,.r _ .. 1t [':" , , ,t,'1 ~,~,-~ . ..,,,: 

, 34 

motivation, the motor complexity of the task,' the laok of 

understanding the requir'ed behaviors to do the task or to a 

perceived evaluative threat. ' 

If fitness ,assessment of retarded ,individuals i5 ~ be 
, 

objective and valid, then the aforementioned obstacles need to 

be minimiz,ed . or preferably eliminated. The present 

investigation was designed to show·that testing underestimates 

fitness performance and to surmount the possible confounding 
• 

of variables with the actual fitness condition. 

\ 
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CHAPTER III 

METHODOLOGY 

The purpose of the investigation was to observe the 

effects of an endurance exercise p~ogram on the physical 

fitness of young adult rnentally retarded males. It was also 
o • 

'the purpose of the investigation to compa're the heart rates 

durin~ an endurance test with the heart rates obtained during 

'an actual cardiovascular pr6gram. The following chapter is 

subdivided into five sections: (3.1) participants, 

instrumentation, (3.3) procedure, (3.4) design and 

treatment of the data. 

3.1 pàrticipants 

(3.2) , 

(3.5) 

Six male rnoderâtely to severely rnentally retarded adults 

with a Mean chronological age of 21 (range: 19-22), and a Mean 

" 10 of 35.6 (range: 27-46) participated in a 0 10 week (30 

) sessions) cardiovascular endurance training program. AlI are 

enrolled ~n the sarne class at John F. Kennedy School, 

Beaconsfield, Quebec. 

The participants were not currently involved in a regular 

cardiovascular conditioning program. They received physical 
t 

education classes twice a week which consisted of one session 
4 

~n the gymnasium and one se~sion of swimming. Further 

\ 

" 
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, 
description of the six' participants involved in the 

, 
investigation is presented in Table 1. In addition, 

participant 

epileptic 

speech. 

3 was taking Depakane, a' drug to control 
. , '""' 

condition. ~ Participant 6 was echolalic in 

) 

1 3 . 2 . Instrumentation 
; 

his 

his 

The f0110wing modes of assessment were used to evaluate 

the effectiveness of the training program. Both the Leger and 

Lambert Shutt1e Run Test and Sport Tester have been used with 
1 

menta11y retarded adults in a fitness study by Montgomery and 

Reid (1985). 

Leger and Lambert S~tt1e Run Test Protocol 

This test is a series of continuous two minute runs at a 

~
edetermined pace. Two lines were positioned 20 Metres 

. The participants were inst~~cted to be at each line of . 

the 0 metres when a pre-recorded whistle signal was heard on 

a tape recorder. Participants were instructed to touch each 

end line with at least on~ foot. They were asked to maintain 

the cadence of the tape recordinq and not to go faster or 

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

" ., ·,became faster, thus increasing the workload. The goal of the 

test. tif" was to complete as many workloads as possible while 

maintaining the rhythm on the tape. A distance of t~o,metres 
1 

( 
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Table 1 

Description of the partièipants 

-" 
Participant Age Etio1ogy Height 

~. (years) (cm) 

~/ 
t;",,~ 1 22 Down's Syndrome 154.9 
~' f' 
3-

i$> 2 22 Dowo's Syndrome 156.2 
~7_ 
v 
~; 

3 20 Down's Syndrome 161.3 " 'r' 
{': 
( 4 22 unknowo 170.2 
r 

5 21 Down's Syndrome 149.9 
~, , \ 

.} 6 19 unknown 175.3 
, 
,. 

.)' 

,/ 

~~~''''''''~' '%' 1 .. "1 ""f ~ r" -~'''t TT rtrt''-~ ""-"'><'"T' 

.-r-

.., 

Weight. Domicile 
(kg) 

. 
67.1 f ami. 1y 1 

56 r9 group home 

56.9 group home 

67.1 fami1y 

52.9 group home 

67.6 group home 
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from each 1ine was marked on the floor with tape. If the 

participants were two melres 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. 

waphe The instruI'l\~nt used to monitor heart rates Sport 

Tester PE-3000, Nor-Am Training Equipment Company. The 

validity of the instrument was investigated by Karvonen, 

Chwalbinska-Moneta and Saynajakangas (1984). 1 ~hey reported a 
v 

comparison of heart rates 
1 

measured by ECG and 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 elec\rical sensors to measure the pulse of the heart. 

The elec~des are attached to a light-weight elastic chest 

strap worn by the participants. SignaIs are transmitted 
~, 

through the watery layer of the skin on the left side of the 

participant's chest. The pulse is ~egistered every 30 

seconds. Readings are stored in the memory of the instrument. 

The Sport Tester was found to be an effective instrument to 

unobtrusively monitor the participant's heart rate responses 

to physical activity. 

" 

" 
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3.3 Procedure 

The training program occurred at John F. Kennèdy School 

in a gymnasium of size 25m x 10m. The investigator supervised 

aIl activities. The classroom teacher asked to be present in 

order to curtail any possible behavior problems and to aid in 

the collection of data. 

The American College ~ Sports Medicine (1980) advises 

\ that aerobic-type endurance activities with the intensity 

, ' 

tFaining of 60% to 90% of maximum heart rate reserve or, 50% 

to 85% of maximal oxygen uptake must be maintained for 15 to 

60 minutes at least thr€Eimes weekly for several weeks to 

produce noticeable impr vements in cardiovascular fitness. 

For this study, each part' ipant was actively 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 minutes 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, ~unning, and endurance-type games. These activities 

~se large muscle groups, can be m~intained continuously, and 

are rhythrnical and aerobic in nature. The sessions commenced 

with 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 

" - 1 
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aerobic dance (Barton, 1982; Montgomery & Reid, 1985) as modes 

of activity in cardiovascular training prpgrams with mentally 

1 retarded persans. These activities seemed to be effective as 

means to increase the fitness levels of the participants. 

Activities were selected from these sources. D~tailed Iesson 

plans for each session can be found in the Appendix B. 

Estimated maximal oxygen uptake was evaluated by 

performance on the Leger and Lambert Shuttle Run Test. In 

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 da ys in 

order to establish a baseline. Thereafter, the test was 

administered periodically during the training program. To 
~ 

assess whether the participants were performing the Leger and 

Lambert test at their ~ma~ aerobic capacity, heart rate~ 

were monitored with the spo~ Tester on four separate testing 

ocçasions, intermittently while the training program was 

implemented. 

T~ heart rates of five of the six participants were aiso 

monitored for four sessions during the actual training program 

(le. week four, week six, week elght, week nlne), Participant 

o 
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6 refused ta wear the Sport Tester hence his heart rate was 
.. ." 

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

mon! tored for a resting heart: rate wi th the Sport Tester. 

They continued to wear the Sport Tester for the remainder of 

the s~ssion. The ongoing activity and its corresponding time 

frame was record~d by the classroom'teacher, These data were 

'later matched with the comparative heart rates of the 

participants. Resting heart rates were found to be relatively 

high; perhaps wearing the Sport Tester produced sorne 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. 

T 
3.4 Design 

It is 
( 

difficult to study mentally retarded participants 

in large 'groups using traditional group research designs 
t 

be?ause the retarded vary widely in their performance (LaVeck 

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

groups are difficult to find because this population has been 

widely dispersed into integrated programs. 
( 

and Wasson (1984) propose that studies 

Finally, Watkinson 

should be conducted 
~ 

under naturalistic condition~ with smaii intact groups of 

three to four participants. 1h~s group designs may not be 

f~asible nor desirable when working With) the menta~ly 

retarded. 

Pre~ ous studies have relied occaisonally on one-group 

• 1 
, '. 
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pretest-ppsttest program comparisons (Barton, j 19~; Schurrer 

desi~as a n6IDber of et al., ,1985) .. The pret~st-posttest 

difficulties including suscepti~lty to the complexity factor 

of the fitness items. It is the participants' 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 

Wi~ the test item rather than the increased level of fitness 

per se. -. 

An /al ternati ve to group designs is the single-subject 
.. 

. tf~1rser~es design where multiple measure~f the dependent 

variable are collected on a baseline prior to intervention and 

where the participants become their own controls (Watkinsén & 

Wasson, 1984) . Determining baseline performance has been 

frequently done in fitness ~tudies with 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 whjch the participqnts act as their 

own control will demonstrate the degree of stability of the 

dependent variable during baseiine. 

This inves~igation employed a single-subject time-series 

design. A four measure baseline was established to 

demcnstrate stabil~ty of the maximal oxygen uptak\Variable on 

the ueger and Lambert Shuttle Run Test prior to program 

intervention. The training program treatment was then 

, ! 
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introduceq into the time-s~ries! for eight sessions, and was 

followed by the Shuttle Run test. Thereafter, 
\ 

the procedure 

.. of three training sessions followed by the test occurred two 

times. In the last block of the program there were four 

training sessions followed by four post Shutt1e 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 . 

.... 
3.5 Treatment of the Data 

The data were analyzed to assess: (1) the efficiency of 

the training program; and (2) the influence o~ the evaluative 
JI 

component. Two methods were adopted to assess the effieacy of 

the program. 

" First, a visual analysis of indi vidual graphs whieh plot 

heart rate aeross time was made. The investigation intended 

to obtain the participant' s maximum heart rates on the Shûttle 
l 

Run te~t, 

\iuring the 

sinee this test 

aerobic program. 

\ ~ 

demands maximal performane~! or 

Neither the phuttle Run test nor 

the aerobic training yielded peak heart rates of at least 200 

beats per minute (bpm), hence the participants executed both 

the test and the training ,at submaximal workloads. Sinee the 
r, 

average age oÎ the five participants was 21 years with a range 

of 20 to 22, 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 second interim were- organised into heart rate 

intervals- uti11zing the Karvonen equation. . This aided in 

determining, the amount of time during the actual program the 

pariticpants' were exerclsing at 60% intensity of maximal 

heart ra te reserve. Also the average scores of the six 

pa~ipants on their four baseline-trials and the average 

scores of their last four trials on the Leger and Lambert test 

were compared te determine whether performance was enhanced 

across the sessionJ. 

Second, to asse~ the 

participants, a t-test·~as to 
~ 

evaluative cornponent for all 

be used. The dependent measure 

to be cornpared was the average heart rates for the peak tW? 

minute period on th~' four Leger and Lambert tests with the 

average peak periods of the heart rate monitored four times 
1 

during the actual program. 
o 
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CHAPTER IV 

RESULTS 

The purpose of the investigation was ta assess the 

consequences of a cardiovascular exercise pragram on the 

physical fitness of young adult menta11y retarded males. The 

intention of the investigation likewise~was ta c~mpare the 

- heart rates el ici ted during 
\ ......... -oOfI 

an enduranoe test with thase 

evoked while perfarming an actual cardiovascular program. The 

resu1ts 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. 
,r~ 

1t 

4.1 Participants 

The six participants exhibited high1y §pecific individual 

behaviors during the investigation.· Participants 1 and 5 

demonstrated what was preceived to be Iow motivationai leveis. 

Participant 1 seemed shy . and withdtawn. The' instructor 

periodically had to hold his hand and verbally encourage him 

to enyage in the activities. During the wa~k-run segment of 

the session, participant 5 usually walked and often would sbop 

and sw~y to the music. 

Heart rate data were collected on all·of the participants 
~ . , 

( \ 
r~~ 
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wi~h the exception of participant 6 r He refused to wear the 

Sport Tester. Attempts were made ~~Ch 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 den ote that 

was not ha~eneous in nature. 
1 

~e sele?ted sample The 

d~fferences could be indicative of individual difterences in 

motivational level, cognitive understanding of the tasks, 

cardiovascular fitness level and .. tolerance level for physical 

discomfort. 

Five minutes prior to each aerobic session the 

participants were monitored for a resting heart rate with the 

Sport Tester. Resting heart rates were perceived to be ... 

relativeli high. The initial donning of the Sport Tester 

perhaps produced anxiety. It was antic~pated that .the 

stethoscope would not be as anxiety producing as the Sport 
'" 

Tester. Rence resting heart rates were monitored with \. a 

stethoscope before the fifteenth session while the 

participants were sitting down quietly at their desks fn the 

classroom. These resting heart rate responses are reported in 

Tabl~ 2. 

i , 
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Table 2 

Restinq Heart Rate {bpm) Response Prior to Session '15 
\ 

Participant Heart Rate (bpm) 

1 72 

2 66 

3 69 

4 67 

5 71 • 

Average 69 

( 

~ 

, 

, . 
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4.2 Heart Rate Response Patterns 

First, the hear~ rate response patterns are viewed 

indi vidually , across the t;raining sessions and secondly wi th 

respect to the intensity elicited during the endurance 

program. 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 aIl participants during the four 

monitored sessions are included in Appendix C. Heart rate 
. 

data collected from participant 3 are presented 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 relatioQship between 

the energy requirements of physical activity and heart rate. 

The activity in the warm-up was of a low intensity and the 

heart rates ran~ed from B5 to 95 bpm. 
1 

As the participant 

engaged in- more strenuous work, moving from the warm-up -into 

the aerobic d~nce and running segments the heart ra tes 

, increased. The! heart rate values then dropped as expected 

between the 
1 
1 

running and the game while 
1 

he stopped to drink 

water. The heart rates in the game segment aiso appropriately .. 
refiect the wor~load since the game was one of fast spurts of 

1 
runniqg followe~ by sedentary periods, hence the intermittent 

1 

1 

1 · 
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peak heart rates. 

4.2.2 Heart Rate Responses to the Endurance program 

'The resu1ts from the heart rate monitoring duri~ the 
, 

exercise program are presentrd in~ Table 3 a:ccording to the . 
~ 

amount of time at various 1evels of intensity. Bach 
( 

participant's heart rate was monitored during four exercise 

sessions, wi th the exception of \, participant 6. He refused to 

don the Sport Tester ?nd therefore no heart rate data cou1d be 

col1ected from him. Uti1izing 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 fol1owing heart 

rate intervals were established: 

~ 120 bpm i 39% intensity 

121-133 bpm 40% intensity 

134-146 bpm 50% intensity 

147'-:159 bpm 60% intensity 
) 

.2 160 bpm 2 70% intensity 

The ~ount of time exercised at a heart rate greater than or 

" equal to 147 bpm, the minimal inten~,i ty required to eliei t a_ 

" 

f, 

, '" , " 
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training 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 Il.5 minutes, 2.5 minutes during the 

15th session, 4.5 minutes during the 19th session, and 6.5 

minutes during the 25th session. lndividual variabillty 

across prograrn sessions also suggests that the variables of 

motivational level, cognitive understanding of the tasks, 

cardiovascular fitness level and tolerance for physical 

discomfort do not always rernain consistent for any individual 

across sessions. 

Table 4 indicates that participant 3 was the only one who 

obtained a heart rate greater than or equal to 147 bpm for 

over Il minutes, on average, during an exercise session. The 

others ranged from 0 to 6 minu;tes, 15 seconds. According to 

The American Co1lege of Sports Medicine training,standards, 

the heart rates elic.ited Drom the participants were hot likely 

high enough, at 60% intensity, for the prescribed amount of 

time, l~minutes, to have any substantial benefit fro~ aerobic 

activit:) participant 3 was the only one who nearly achieved 

these training standards. 

4.2.3 Heart Rate Response during the Shuttle Run 

Run 

The parttcipants' heart rate responses during the Shuttle 

Test:, a~, .. ~esented in, Table 5. Results indicate that two 
. • 'f 
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Table 4-

Time During the Exercise Program that Heart Rates were 
Grea ter than or Egual to 147 BPM (60% In tensi ty) 

Exercise 
Session 

10-12 

15-17 

19-21 

23-25 

average 

1 

00:30* 

02:00 

00: 00 

04: 00 

01: 45 

* minutes: seconds 

Participant 

2 3 4 5 

00:30 06: 00 11:30 00: 00 

00:00 14: 00 02:00 00: 00 

01:30 12:00 04:30 00: 00 

03: 30 14: 00 06: 30 OO~OO 

01:23 Il: 38 06: 15 00: 00 

53 
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Table 5 
~ 

Heart Rate Response duripg the Shuttle Run Test 

Session 

13 
14 
13 
13 
13 

18 
18 
18 
18 
18 

22 
22 
22 
22 
22 

27 
27 
27 
27 
27 

28 
28 
28 
28 
28 

29 
29 
29 
29 

) 29 

30 
30 
30 
30 
30 

Participant 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 

() 4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

Initial Heart 
Rate (bpm) 

112 
84 

106 
82 
97 

9.1 
69 

110 
110 

99 

95 
95 

111 
85 
90 

118 
109 
111 

92 

* 
90 

117 
,. 105 

76 
78 

90 
106 

86 
73 
87 

69 
75 
84 
75 
86 

Peak Heart 
Rate (bpm) 

154 
129 
177 
157 
126 

147 
134 
166 
172 
133 

145 
135 
163 
172 
123 

168 
149 
174 
163 

* 
148 
143 
175 
161 
129 

147 
138 
174 
174 
130 

161 
145 
178 
174 
130 

~. _ * SPQ.rt Tester did not function properly 

, , .' 

Time on 
Shuttle Run 
(min: sec) 

2:32 
2:24 
5:07 
3:10 
1:35 

2:32 
2:24 
4:37 
4:36 
2:31 

2:47 
2:40 
4:56 
4:50 
2:30 

/ 
3:00 (, 
2:00 
5: 0'4 ' 
3:40 
2:22 

3:04 
2:20 
4:52 
4:56 
2:33 

2:39 
2:,30 
4:44 
4:48 
2:31 

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

Il 

, ' 

, , 
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out of five participants were \performing the Shuttle Run with 

high intensity; these were participants 3 and 4 who eliclted 

heart rates ranging from 157 bpm to 178 bpm. On the other ,. 

hand, participants 2 and 5 elicited heart rates ranging only 

-from 123 bpm ta 149 bpm . Participant 1 displayed large 

variability in his performance on the run; during sorne 

sessions he ran with ~inimal intensity, 

participants 2 and 

pa~ticipants 3 and 4. 

5, but in others 

'" similarily to 

as intensely as 

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 qalculated. 
1 

This then precluded a comparison 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 effec~ of the exerclse program on ,the cardiovascular 

eoQPrance 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 
~ 
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Table 6. ~The graphical analyses of the Run 

performance across testing sessions are presented in figures 2 

to 7. A four session baseline period prior to initiation of 

aerobic activities minimized the trial-to-trial variabi~tty in 

performance that is frequently observed in mentally re~ 
participants. For example, Figure 4 shows that participant 3 

produced the following four times on the test during the 

baseline period - 2:46, 2:15, 4:00, and 3:50. Daily variation 

in performance cannat be explained wholly as a result of 

physiological variables; varying" degrees of effort was the 

probable explanation for this change in Qpily performance. 

Ta minimize the effects that variation in performance due 

to motivation might have on the results, the average of the 

four baseline trials on the Shut:tle Run test was used. This 
, 

method produces a test score that more accuratel~ reflects the 

participants' cardiovascular endurance prior to initiation of 
\ 

the exercise program better than the last baseline score prior 

to initiation of the program (Campbell & Stanley, 
~ 

1963) . The 
... f 
p~program score was determined by adopting the same 

procedure that is, the average of the last four trials. The 

difference between the pre- and post-scores represented 

aerob!c endurance improvement and reflected the effects that 

. the exercise program 
1 

had on aerobic endurance . The pre- and 
~ 

post testing resul ts for the Shuttle· , 

improvement are presented in Table 7. 

Run andye 

Mean ~Ults 
aerobic 

for the 

six mentally retard~d participants gave'a pre test score of 



Table -6 \. 

Shuttle Run Times (minutes:seconds) 

Session 

1 

2 

3 

4 

* 5 

13 

14 

18 

22 

27 

28 

29 

30 

1 

1:30 

1:22 

2:00 

2:00 

) 
']0;30 

1: 56 

2:04 

1:50 

2:32 .abs 

2:24 

2:32 2:24 

2:47 2: 40 

3:00: 2:00 

3:04 2:20 

2:39 2:30 

3:15 2:45 

Participant 

3 , 

2: 46 

2: 15 

4:00 

3:50 

3: 52 

5:07 

':37 

4:56 

5:04 

4:52 

4:44 

5:10 

4 

~:30 

3:00 

3:17 

3:10 

3:10 

4:36 

4:50 

3:40 

4:56 

4:48 

5:00 

5 

1:17 

1:30 

1:09 

1:08 

1:35 

2:31 

2:30 

2:22 

2:33 

2:31 

2:35 

6 

3:15 

3'~ 
3: 01 \ 

3:26 

3:44 

4:00 

4:00 

4:37 

5:08 

4:52 

5:00 

-------------~------------------------------------

57 

Note. abs-absent, * additiona1 session for participant 3 to 

stabilize the baseline 

1. 

( 
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Tab"1.e 7 "V 

Pre- ànd Post program Results of the Shuttle Run Test (minutes:seconds) 

Average of 4 Average of 4 Impx.ovement Absences 
Par:ticipant Trials in Base- Trj.als in Time During 

Line period Final: Segment program 

1 J 1:34 2:59 1:25 1 

2 1:50 2:24 0:34 2 

3 3:13 4:57 1:44 0 

4 2:59 4:33 1:34 2 

5 1:16 2:30 1:14 0 

6 3:18 4:54 1:36 0 

Average 2:22 3:43 1:21( 
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2:22 and a posttept score of 3:43 on the Shuttle Run Test. 

The increase ~f :i: 21 illustrates an lmprovement in \ aerobic 

endurance that ls ~ttributed to the exercise program. 

Using the values~ of Leger and Lambert (1982), the times 

in the Shuttle Run Test can be converted into predicted 
~ 

estlmates of maximal oxygen uptakei • Completion of worklèad 1 

(2:00) represents uptake value of 24.5 
J 

ml/kg.min. Completion workload 2 (4:00t represents a 

maximal oxygen uptake value of 31.5 ml/kg.min. "The post 

program score, 3:43, indicates that only 85.~% of workload 2 
, 

was completed which corresponds to a maximal oxygen uptake 

value of 30.5 ml/kg.min. Thus, the mentally retarded adults 

increased their maximum oxygen uptake by approximate1y 4.72 1 

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

cardiovascula~ endurance. 

4.4 Evaluative Component . 

As viewed in the heart rate response patterns of the five 

participants, the data elicited during the aerobic progtam and 

the Shuttle Run did not provide maximal heart rate values. 

Participants 3 and 4 were the,only two who elicit~d relatlvely 

high heart 'rates during both the program and Shuttle 
1 

Run. 

Table 8 displays the participants' peak heart rates for the 

four aerobic sessions and Table 9 preJents the heart rates of 

the corresponding testing sessions. The heart rates are 

J 

:h..t.':Lo.u.W:~ ,,~,._;:,';":1:;~&t~J::';~-';~'d:L";o.~ ... ~, .. _l:'é.,."-:'.~~ .. ;h.~" ~~.~ .• j ,,~",. •. d~. ," _" .r." 
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Table 8 
- / ' 

Peak Heart Ra tes During the Training Sessions 
1 

Participant Training Heart Rate 
Session (bpm) 

1 Il 148 
16 156 
21 138 
24 162 

._$ 
2 ~, Il 150 

16 134 
20 1(55 
23 155 

3 10 186 
15 177 
19 179 
25 177 

4 Il 169 

0 
15 157 
19 164 
25 164 

5. 12 140 
17 122 
21 140 
24 122 
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Table 9. 

Peak Heart Rates Durinq the Shuttle Run Test Sessions 

. 
participant Test Heart Rate , 

Session (bpm) 

I~ 13 154 
18 147 ., t' 
22 145 
27 168 

2 14 129 
18 134 
22 135 
27 149 

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 

l 
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elevated but not high enough to cotibiude that they are maximal 

values. 

Consequently, it was impossible to. perform at-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 investigation 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 

exerç~se prograrn. The present chapter discusses: (5.1 ) 

exercise intensity: hypothesis 1,. (5.2) cardiovascular 

improvement: hypothesis 2, (5.3) evaluative cornponent: 

hypothesis 3 and (S.4) general discussion. 

5.1 Exercise Intensity: Hypothesis 1 

The Arnerican College of Sports Medicine (1980) training 
1 

guideline~uggest that co~tinuous activity of the large 
~ 

muscle groups must be executed three to five times per week 

for 15 to 60 • minutes at an intensity of 60% to 90% of the . . . ., 
maximum heart·~te reserve in order to irnprove cardiovascular 

~ 

fitness. In this~investigacion, the participants were engaged r 
in physical act.'i vi ty for three" consecuti ve' sessions per week. 

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

warm-üp, 'three aerobic ac~ivities (i.e. aerobic dance, running 

ï!hd a running game) and a' stretching period ~ The aerobic 

.. 
,~ 
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segment of the session was on the àverage 23.5 minutes in 
j 

length. This was not continuous however, because the 

participants had to relocate themsel ves in t'he corner of the 

gym after the aerobic dance to start their running. After 

running, they would stop for a drink of water and then ge~ '" 

themsel ves into a circle formation for the Slap Jack game. 
) 

These intermissions were appro~imately one to two minutes in 

duration. 

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 time and then verbally 
_1 , 't 

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 day of session #21, for no apparent reason 

" participant 4 refused to engage in the program. A variable 

that seemed to affect the overa+l continuity of the session 

was the loc~ti.è>n of the. gymi! that i5;' to get from one ~ection 

of the sChool,to the other , classes of children had to walk 

through the gym, thereby often disrupting the program. Thè 
-

participants woül.d stop or slow down to see what was going on. 

" The aerobic dance segment of the program was a ""follow 

meN The instructor led the participants ~hrough tfe 

verbal encouragerne~t and 
1 

activity. 
) 

movements and a t the same time used 

'\ 
\ 
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praise as rein forcement • Details of the dances are in the 

Jo les son plans in Appendix B. For the running segment, . thE! 

participants were told tOl#run around the gym as many times' as '\ 

they could until the music stoppçd. The running sp.aee was ) ..... 

marked off with pylons 50 that they would not' cut corners. 

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 g~d, you ran -around the gym 10 

times today·. 

Because Slap Jack ! see Appendix, B) was not a continuous 
~ 

game, the instructor made sure that each participant had at 
/fr" 

least two turns being UIt- hence everyone was periodically 

moving. In order to increase the intensity of the game from 

session # 19 on, to complete one ,turn .. It .. had to run around 

the circle two times before sto~ at his chasers previous 

place. Instead of chang~g the game every session, Slap Jack 

was kept in the program. Other games that were familiar to 

~e participants did not promote cardiovascular endurance and 
~ 

to teach'new games throughout the program would have used 

valuable time. They enjoyed Slap Jack and nature of the game 

promoted socializa-tion which the classroom teacher wanted to 

encourage. Most of aIl, they became familiar wi th i t 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 

f 
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executed during a 30 session endurance program were to elicit 

an exercise heart rate intensi ty of 60%. Using) the average 
~ . 

age predicted maximum heart rate' and the average resting hèart 

rate (Table 2) in the Karvonen equation to establish heart 

rate intervals, the results revealed that the participants 

typically c.rcised at 

averaged a 60% exercise 

less than 

intensity 

60% intensity. Ohly one 

for 11 minutes and 38 

seconds which is close ta but not the minimum requirement of 
(' 

15 minutes. The low exercise intensities exhibited by the 

participants during the aerobic seg~ents do not provide 

support for' hypothesis 1. 

The intensity exercise behavior that was ob~erved in thls 

study is both consistent and inconsistent wi th prev:tôus 

research. Kamimura and Kusano (1981) reported that Down 

, Syndrome children are inactive and show little periodic change 

in heart rate 1evels during strenuous activities. Maksud and 

Hamilton (1974) found that their educably mentally retarded 

subjects failed to attain maximal.exertion as was evidenced in 

low peak heart rat~s. Thus ,these twa studies demonstrate that 

mental+y retarded individuals seern to exercise at low 

intensi ty levels. On the other hand, both Koh (1986) and 

Depauw et a'!. (1985) reported that high exercise intensi ties, 

as reflected by heart rates, were elicited by their moderately 

retarded subjects' during aerobic 'tests of endurange. Koh's 

subjects were mildly;' retardeQ and Depàuw' s et al. were 

moderately ret~rded. The present study used lower functioning 

.... 
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subjects and thus it to maintain high 

" levels of exercise intensity is more problernatic 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 acti vi ty . The treadrni,ll as opposed 

to the stationary bicycle or rowing machine was the most 

jeffective instrument to use to ensure continuous exercise at a 

cadence 'considered to improve,aerobic fitness. In the present 

" investigation the pace for the Shuttle Run was internally 

determined like that of the statiQnary bicycle and ,rowing 

machine. Hence, the exercise intensity was up to the 

participant. 
. , ) 

Intensity of exercise is one of the key factors effecting 

"aerobic tra\lning. For a training program to promot:'e aerobic 

.fi tness, the intensi ty 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 thi~ , 

investigation performed at an exercise intensity that was 

/' below the recommended minimal threshold level that would 

produce aerobic training effects. This observation was· also 

apparent in previous research where retârded ind1viduals 

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

+974; Tomporowski & Ja~~son, 19a5). 

" '-1" 
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5.2 Cardiovascular Improvement: Hypothesis 2 -- 1 

According to hypothesis 2, the participants were to 

improve their level of aerobic fitness, as measured by the 

Leger and Lambert. Shuttle Run, fOllowing a éardiovascular 
/ 

endurance program. 
1 

The Leger and Lambert test is a field test 
, 

that indirectly predicts maximal oxygen uptake from the 

highest,workload achieved. It is a progressive mUlti-staged 

test. It is not sophisticated in equipment; only 20 metres of 

space is requireq and hence it can be performed in a 

gymnasium. ~he protocol is simple and the cadence is 

predetermined. The Shuttle Run hall been used succ~sfully 

with mentally retarded adults (Montgomery & Reid, 1985). Even 

though the Leger and Lambert test can be execute~ in a group, 

in this ~nvestigation participants 3 and 4 did the test 

together and the qther four did it individually. Before 

baseline scores were collected, the test was introduced and 

practised on four occasions by the participants so that they 

would un~rstand 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 1nstructor 

performed the test with each of these four individually. 

Participants 5 and 6 were ~old 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 ~re not fOllowing 'the cadence. Instructor intervention 

. , 
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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 

, investigators as reported in the 

(e.g. Nordgren, 1971; R~id et 

Jame~on, 1985). 

the literature 

Tomporowski~ & 

The improvement in the predicted maximal oxygen uptake 
~ 

from pretest to posttest averaged 

of Sports Medicine' s post tion 

18.3%. The Americah 

staternent' (l)~.O) 
College 

on tl'e 

reconunended ,quanti ty and quali ty. of exercise for developing 

and maintaining fi tness in heal thy adul ts claims that 

significant improvement ranges from 5% to 25%. Changes in 

maximal oxygen uptake have been shown to be greater than 25%; 

for examp1e, Schurrer et al. (1985) observed a rn~an increase 

of 43% in their rnentally retarded adults. However,"changes of 

s'uch magnitude are usually'associated with large total body 

mass and fat weight 10ss or a low initial level of fitness 
1 

(American College of Sports Medicine, 1980). " 

Improvement in cardiovascular fitness is dependent upon 

the intensity, duration and frequency of the exercise program 
" . 

(PolloCk, Wilmore & Fox, 1978, p.38). Irnprovement is afso' 

related,to the initiai status of health and fitness, the mode 

of exercise and to individual interests. This investigation 

employed aerobic-type activities 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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recommended· quali ty and quan~i ty of exercise seems to have 
. 

been adhered to wi th one exception, as described in in the 

previou~ chapter (Table 4), the part;icipants' exercise 

inte~_~i ty Was not reaching the minimal threshold level for 

eliciting a training response. However ~ programs of an 

intensity of less than 60% of maximum capacity will-' often. 

'- produce improvement in individuals with low initial fitness 

levels (American College of SpoFts Medicine, 1980; Pollock et 
( 

al., 1978, p.121). In this study, .the initial status of the 

partic;:ipants' cardiovascular fitness levels was determined 

during the baseline testing. The mean maximal c oxygen uptake 

value was 25.8 ml/kg .min. When this value is compared wi th 

that of nonretarded adul ts i t is clearly found. to be low, 
/ 

/ , 
therefore indicating that this particular group of retarded 

males had a low initial fitness level (Sharkey, 1970; Wilmore, 

Davis, O'Brien, Vodak, Walder, Amsterdam, 1980). With,respect 

ta the literature on the physical fi tness levels of mentally 

retarded adults (e.g. Depauwet al., 1985; Nordgren,1971; Reid 

et al., 1985) one can also assume that the participants" 

initial fitness levels were low. In sum, the participants 

improvement in cardiovascular\éndurance does seem meaningful. 

The better performances on the Leger a~â Lambert Shuttle Run 

~- ~rom pre- to post testing combined wi th a 18.3% improvement il1 
/ ' 

predicted maximal oxygen - up1;:.ake 

hypothesis 2. 

" 

dC? provide support for 

This investigation found an improvement between pre- and 
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post-baseline scores on the 'runni' test, anq an 18. 3 % 

improvement i.n predicted maximal oxygen uptake was realized . 
. 

Yet wh~n exercise intensity was measured during the aerobic 

-sessions , i t was observed that the participants~ were not 

. exercising at the reconunended minimal thrèshold for eliciting' .. 
a training response (Amer;l.can Çollege of Sports Medicine, 

19HJ). The two findings' seem to contradict one anbther. 

This implies' that, with the participants in this study, 

interpreting t e effectiveness of the aerobic training program 

could not have been determined by only considering the Leger 

and 
1 

Lambert test scores. The imprbvement in their 
! 

cardiovascular fitness was dependent upon the intensity, 

duration and frequency of exercise, as weIl as, on their 

initia,1 fitness level, their individual motivation and the 

mode of activity. Perhaps the recommended minimal exercise 
. 

intensity of 60% is too high a standard for mental1y retarded 

persons or others of low initial fi tness leve:}.. As seen in 

the literature, mentally retarded persons tend to be 

externally motivated (Caouette 
" 

& Reid, 1985; Montgomery & 

Reid, 1985 i Wagner, 1967). This study did not employ a 

motivation~System hence low motivational . / 

been reflecte in exercise effort. 

5.3 Evaluative Component: Hypothesis 3 

levels may 

Hypothesis 3 stated that the participants 

have 

would 
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demonstrate a higher level of exercise intensity during the 

aerobic program than during the cardiovascular endurance 

testing. Tne expectation 'that the Leger and Lambert Shuttle 

Run r would not effectively elicit the maximal exercise 

intensity of the participants was due to the possible factors 

influencing test performances observed in previous fitness 

testing 

that seem 

studies. Studies 
l 'lIi6 

have 
~, 

to affect assessment 

commonly reported variables 

such as physical comp1exity, 

incomp1ete understanding of the task and perceived eva1uative 

threat (Fait & Kupferer, 1956; Gottlieb, 1982; Koh, 1986; 

Maksud & Hamilton, 1974; Seid1, 1986; Tomporowski & Jameson, 
1 

1985); Since these variables may effect the performance of 

mental1y retarded persons in an eva1uative situation, it was 

hypothesized that'the participants wou1d be exercising during 

the program at a higher intensity that would not be reflected 

in the testing results. 

In order to assess whether or not the participants 

elicited a ,higher exercise intensity whi1e training than in 

the Leger and Lambert test, periods of maximal work output had 
. 

to have been accomplished so that maximum heart 
1 

/ 
rates would 

have been e1icited. It was anticipated that maximal heart 

rates wou1d 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 intensity. Due to insufficient data, therefore, 

hypothesis 3 was not assessed . 

" 



o 

79 

5.4 Discussion ' 

The present investigation proved that a physical exercise 

program with emphasis on cardiovascular endura~~e ftctivities 

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 

prograrns (e.g. Barton, 1982; Beasley, 1982; Halle et al., 

1983; Montgomery & Reid, 1984; Mulholland & McNeil, 1985; 

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

& Jameson, 1985). 

Results ; of the 
JO ' 

investiga tion also revealed that 

menitoring heart rate respo~ses during a physical activlty 

program is an effecti~e means to 
1 

demonstrate the exercise 

intensity of mentally retarded adults. A drawback that this 

study encountered ~as the fact that maximum heart rate values 

~ere not attained; hence, predicted maximum heart rate had to 

be adopted when determinin~ ~xercise intensity. Accepting a 

common maximum heart rate for individuals differing in fitness , 

levels ' is reported to cause an overestimation of maximal 

oxygen uptake in athletes and a "further underestimation in 

sedent~ry 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. 

_ .. :~ ,,l,. ;.~.. ,.: .. 
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Comparing the peak heart rate values obtained ln thls 
, 

investigation with those reported in the literature, it would 

seem that both the aerobic program and the Leger and Lambert 

test in this investigation approximated submaximal 

performance. For the participants under the specifie setting 

and procedures of thls investigation, the Leger and Lambert 

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

Ha~lton (1974) r~ported that the pea~ heart rates reached by , 

62 educable mentally retarded boys durlng a maximal bicycle 

ergometer test were lower than values genetally reported for 
1 

adolescents who are either mentally retarded or 

nonhandicapped. The authors attriputed ~heir results to the 
1 

. type of activity, lack of motivation and lack of strenuous 
1 

daily activity. The heart rate responpe findings of this 
.. 1· 

investigation and of Maksud and HamiltOIf sare not consistent 

'with other investigations. For examPle! Koh (1986) 6btained 

group mean maximal heart rates forr 10r12 year old educably 
1 

retarded experimenta1 and control SUbjicts of 196.6 bpm and 

192.6 bpm while performing the Canada 1 Fltness Award-Adapted 
j 

Endurance Run. The 13-and-older exp~r~mental and control 

subjects elicited lower group mean 1aXi~al heart rates of 

186.3 bpm and 187.2 bpm respectlvelY
r 

Depauwet al. (1985~ 

also reported high heart rates reac~ed by nine moderately 
1 

retarded adol~scents during ~ 12 

at 85% of predicted 

minute run. The values were 
i 

maximum he art rate, and in some cases, 
r 

even above the predicted maximum itself. Both Koh (1986) and 
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DePauw et al. (1985) demonstrated that mentally retarded 

persons are capable of el~citing high heart rates' while 

exercising. Their findings may be different from those of the 
c 

present study because of the retardation of the. subjects. 

Koh' s subjects were mild1y retarded and DePauw et al ~ , s were 

mode~ate1y retarded, whereas in thlS study the participants 

ranged from being at the low end of the moderate1y retarded 

scale to being severe1y retarded. 

One obvious explanation for lower hèart rate findings in 

this study is low 1evels of motivation, resu1ting in lower 

work output during training and a tendency to end the Leger 

and Lambert test before maximal values were attained. 

Considering the tendency for mentally retarped persons to 
. 

generally be passive du'ring 1eisure time and to lack habi tual 

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

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

1977), prefer familiar and uncha11enging tasks (Harter, 1977) 

and have low levels of fi tness (Coleman et al. f 1976 ; 

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

-·tO see that these individua1s do not persevere with inten~ity 

at a task that 

discomforting. 

is physically demanding and perhaps 
;.. 

It is possible that the mode of acti vi ty used was the 

reason for performances of low intens!ty. -The aerobic dance 

movements were familiar, repetitive ,actions consisting mainly 

of jumps and jogging. The weakness in using dance as an 
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la that people tend aerobic actlvity to concentrate on 

fbllowing ~he leader and try to anticipate what will come next' 
r 

and this stops them from putting aIl their effort into the 

mov.ements. ' Barton (1982) found that the educably mentally 
'r, 

retarded subjects performed the aerobic dance at a lower 

intensei ty level while in the learning stages of new dance 

routines. For sorne, to coordinate movements may bé simple but 

for others more difficult. Dance is an activity that requires 

,a series of tnovements in which subsequent .rnovernents are buil t 

upon previous movements. Hence, the inab~~ity to coordinate 

the movements leads to failure and frustration (Fait & 

Kupferer, 1,956). Mentally retarded chlldren lag behind 

children of normal intelligence in motor proficiency and this 

lag tends to increase with age (Francis & ~rick, 1959; Rarick 

et al., 1970). Additionally, retarded children have more 

difficulty in performing tasks that re~uire the coordinatioj 

of a series of movements than those that require one basic , 

movement (Fait & Kupferer, 1956).' Perhaps ~he dance movements 

in this investigation were difficult to coordinate . 
. 

Understanding the aim and the rules of the game may have 

hinde~ed the participants' performances during Slap,Jack. At 
'\, 

the onset of' the program the game was ne':l to aIl" th~ . 

participa~ts, hence the intensity at which it was performed 

wa~ low. As the sessions proqressed, they became more 
, . 

familiar witli it and it was apparent that they weré st~ing 
• 1 

'to understand the objective (i.~. to run às, fast' as.~hey could 

} 
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o to catbh the opponent) . The conditions, namely motivation and 

task complexity, may have contributed to the generally low 

exercise intensi ty observed by the young adul t mentally 

retarded males in this investigation. 

The participants' heart rate responses to the aerobic 

training session follow the norma l trend of those of 

nonreta rded persons (see Appendi xe) The hea rt ra te va lues 

increased as the activity became more strenuous (e g. warm-up 

compared to aerobic dance) and as the duratlon of the actlvity 

lncreased (e q warm-up plus aeroblc dance plu~ running) In 

general, the partlcipants sustalnpd hlgher exprClse intensity 

levels durlng the runnlng segment of tllP aerobic training than 

during the dance and the game of Slap .Jack A possible reason 

for this observation is because runnlnq lS a familiar and easy 

locomotive s1<111. The aerob le dance requ i red skill in body 

coordination, and Slap Jack was a discontinuouc game that 

requlred an understanding of the aim and the rules 

o 
\ 

1 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

~ The purpose of the investigation was to observe the 

effects of an endurance training program on the aerobic 

fitness of you'bg adult mentally retarded males. Additionally, 

the investigation lntended ta compare the heart rate responses 

elicited during the endurancp test with those obtained during 

the actual cardlovascular tralnlnq program. This chapter is 

divided into five sections (6 1) surtuna ry of procedures, 

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

implications of the research and (6.5) recommendations for 

'\ 
furthèr study. 

6 . 1 Summary of Procedures 

The participants in this investigation werê chosen as an 

intact group frorn a special education school in Beaconsfield, 

Quebec. The mean chronological age of the participants was 21 

years ranging from 19 to 22 years. The pa:rticipants had a 

mean IQ of 35.6 wi th a range from 27 to 46. 

The investigation took place three da ys a week for 10 

weeks in the school gymnasiurn. The participants learned and 

practised the Leger and Lambert Shuttle Run test protocol on 

four occasions before pretesting occurred. Baseline data on 
( 
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this test was then collected on four consecuti ve days . 

Following baseline, the participants were engaged in a 

training program for eight sessions before the Leger and 

Lambert test was administered again. The training program 

conti'\1ued for three sessions and again was followed by the 

Leger and Lambert test. This pattern of three training 

session s followed by one of testing was repea ted two 

additional tlmes, Posttesting on the Leger and Lambert test 

occurred dur i ng the last four session s of the i nvestiga t ion, 

Using the Sport Tester, heart rates were monitored on 

four sep'S'ra te sess ions wh i le the part icipan ts took part in the 

training program Heart rate da ta were also collected during 

the Leger and Lambert tests that followed the baseline data 

collection, With the exceptio'n 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 

f our occasion s, 

In order to interpret the he art rate data and ta 

determine whether the participants exercised at an intensity 

of 60%, the predicted maximum heart rate was used in the 

Karvonen egua tian ta calculate percent intensity. Ta 

determine whether the Leger and Lambert test performance was 

enhanced ac:r:9ss sessions, the average scores on the four 

baseline trials and the average scores of the last four trials 

were compared. 

, -

, ., 
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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. l Exercise Intensity: Hypothesis l 

It was hypothesized that the participants in this 

c investigation would elicit 60% of their maximum heart rate 

reserve during a cardiovascular fitness program. Thus, they 

would be exercising at the minimal threshold level 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 

acti vi ty. The investigation adopted three types of endurance 
( 

activities, namely;~Tobic dance, running and a running game. 

These activities used large muscle groups and were rhythmical 

and aerobic in ~ture. The aerobic dance ànd 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 
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""' heart rate, it w~~ found that th~ participants had not been 
"1. 

eliciting a 60% threshold level. 
1 

Therefore, hypothesis 1 was 

not supported. 

6.2.2 Cardiovascular Improvement: Hypothesis 2 

The second hypothesis tested in this investigation 

asse..rted that the participants would improve their level 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 used to indirectly predict the 

functional capacity of the cardiorespiratory system. It 

a~pears 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 w'as hypothesized that the mentally retarded 

participants would achieve and maintain a higher exercise 

intensity during 'the aeronic training than during the 

cardiovascular fitness testing. The hypothesis was put forth 

due to the c9nfounding variables that have been postulated in 

the research on cardiovaSCul~tness testing with mentally 
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retarded persons (Gottlieb, 1982; Koh, 1986; Maksud & 

. Hamilton, 1974; Seidl~ Reid & M~ntgomery, 1987; Tomporowski & 

Jamesoq, 1985). The heart rate data in both the training 

\ . 
program and in the testing failed to prov1de evidence of high 

intensity work, hence comparison of exercise inten~ity was not 

carried out. Consequently, hypothesis 3 was ,not evaluated. 1 • 

, 
6.3 Conclusions 

.... 
SUPRorted by the results and within the limitations of --, 

this' investigation, 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 

lntensityof mentally retarded adults. 

6.4 Implications of the Research 

The intra-individual differences in performance during 

the baseline on the Shuttle Run test clearly demonstrate that 

wide variability exists ~thin 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 preceiveà 

evaluative threat. These confounding variables rein force the 
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ébntention that determining the degree of stabil~ty of the 
• 

G 

dependent variable wi th a baseline is a necessary procedure. 

Another method to evaluate severely retarded individuals' 

physical capacities is to document heart rate responses during 

activity. It is an unobtrusive avenue that provides an 

objective indication of the level of physical demands at which 

the severely retarded adu~t is working. The results of this 

investigation revealed that the retarded males'~rdiovascular 

responses to physical activity follow a patter~ that one would 

normally expect. There was no asymmetry in 1.he heart rate 

patterns that could generate questions as to whether accepted ... 
procedures to assessing the heart ra te responses would be 

inadequate for these participants. Addi tionally, 

non-performance based da~a of this nature reveal specifically' 

what is occuring in the cardiorespiratory system. 

Heart rates elicited during the training sessions 

syggested that the participants were exercising at lower 

intensities. than the recornrnended minimal threshold for 

producing a training effeet. 

Shuttle Run test suggested 

Since performances on the 

an 18.3% 
\ 

improvement in 

cardiovascular 
J 

fitness, a training effect did occur' even 

( though the actual exercise intensity was not one that was 

recornrnended to eliei t improvemen t . Hence, a more liberal " , 
approach must be taken to interpret the minimal threshold 

intensity that the moderately 
1 

to severely retarded population 
Q, 

must attain in arder ta evoke an aerobic training effect. 

, 
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6.5 'Recommendations for Further Study 

The partic'ipanttt in this investigation seemed té> lack the' 

motivation to perform with high intensi ty during the aerobics 

segment of the training program. It was observed that thelf 
\\ 

exercise intensities were below the recommended minimal 

threshold of 60% ta elici t a training effect. Motivation 

seemed also to have an effeet on the Leger and Lambert test. 

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

the participants did not reach maximal ~erformanee as was 
t) 

ev-ident in their low peak heart rate values. This 

investigation did not implement a specifie motivational 

system. The participants were only verbally encouraged and 

prais~d while the y engaged in the activities. Future research 

should consider enforcing a moti vational system during the 

training 
. .. , . 
l.ntensl. tl.es, are reached and that high program sa 

maintained. As reviewed in the llterature, Halle et al. 

(1982) used vartous motivational techniques which were deemed 

effective. Also a system sKould be '1mplemented for the 

testing slt~tion, for example, establishing running goals and 

providing rewards in order to elicit maximum heart rates 

(Montgomery & Reid, 1985). 
) 

The American College of SP6ttS Medicine (1980) suggests 

that the intensi ty of 
(' 

minimal threshold of 

the exercise overload should be at a 
~", 

60% of maximum heart rate reserve to 

observe training improvement. The participants in this study 

• \ ,"l 
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recommended standard for intensity. 

persons have a di ffe-rent minJnal '" 
"/ 

threshold. Because improvement i1\ cardiovascular endurance 

depends net only on intensity but aIse on the frequeney and 

duration of exercise, another study could examine th~~ing 

eY{ect 0(- an aerobic program where the frequency and duration 

of the training sessions and program are increased (Pollock et 
• 

al.,1978). Since mentally retarded persons tend Î to exercise 

at lower intensities, a daily aerobic prog~am that endures for 

a longer period of time both during the session and in the 

length of the program will likely produce ~ . . a greater tralnlng 

effect. 
'-

Two procedures wete not included in this research. One 

~ 
was the consistent- mon\toring of resting heart rates. 

Doc~menting the resting heart rates of the participants 
/ 

d~roughout the ipvestigation~ would have provided an additional 

method ta evaluate the cardiovascular training effectiveness, 
1 

sinee aerobic conditioning can cecrease resting heart rates. 

An additionai procedure that would 

the initial fitness level and the 

h~e provi~rd insight of 

aerobie f~ness progress 

would have been to record the participants' recovery heart 

rates five to ten minutes after exercise. Better physical 

eondi tion decreases the amount of time required for..the heart 

rate to returrl to normal after exercise. A ~l.ow recoverT'of 

~eart rate towards the pre-exercise value suggests a low level 

of cardiovascular endurance. An improved recovery rate is an 

.b 
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indication that the fitness condition is ameliorating. 
/ 

Another investigation that could develop\from the present 

one would be ta use the~~er and Lambert Shuttle R~n Test on 

a larger sample of severely mentally retarded persons. 

Advantages of }he test are that it has a predetermined 

cadence, and that it can be u8ed with a group of people hence 

it ls 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 

phys~cally and visually prompted by the instructor on a 
, '1. 

" ' 
tbne-to-one basis. Another study with a much larger sample 

size of severely retarded persons could determine if this test 

could in fact be used group situation where the pace i8 

properly adhered to. 
" 

) 
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APPENDIX A 

The Maximal Multlstage 20 m Shuttle Run Test For 
The Prediction Of'Aerobic CaQacity (Leger & Lambert l 1982) 

"-
Workload Time Speed Fraction Time V02 Max 

(min. ) \( (km/hr) (secj20m) (ml/kg.min) 

{ " 

1 2 7 51 9.693 24.5 

2 4 8.70 8 276 31. 5 

3 6 9 30 7.744 ;35.0 

4 8 9 90 7.276 38.5\ 

5 10 10.49 6.862 42.0 

6 • 12 Il.09 6. 49r 45.5 

7 14 Il. 69 6.160 49.0 

8 16 12.29 5.860 52.5 

9 18 12.88 5.589 56.0 

10 20 13.48 5.341 59.5 

Il 22 14.08 5.114 63.'0 

12 24 14.68 4.906 66.5 

13 26 15.27 4.714 70.0 

14 28 15.87 4.537 73.5 

15 30 16.47 4.372 77.0 

16 32 17.07 4.219 80.5 
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APPENDIX B 

./ 

Lesson Plans 

\ 
, 

SESSION: 1 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Participants 3 and 4 did the test together. The o~her 

four did the test individually with prompting frorn the 

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

.physical. To be speci fic, they held the instructor's hand. 

Participant 6 " waf prornpted verbally and visually. 

SESSION: 2 

1 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Participants 3 and 4 did the test together. The other 

four did the test individually with prornpting from the 

instructor. 

physieal. 

The prompting f<r participants l, 2 and 5 was 

To be specifie, they held the instruetor's hand. 

Pàrtieipant 6 was prompted verbally and visually. 
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SESSION: 3 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 frorn 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. 
~ 

r 
\ 

SESSION: 4 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Participant,s 3 ~ 4 did the test together. The other 

four did the test in~idually with prornpting frorn the 
1 

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

physical. Ta be specific, they held the instructor's hand. 

Participant 6 was prornpted verbally ~nd visually. The 

instructor recorded the participants' weights. 

) 

\ 
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SESSION: 5 

ACTIVITY 
1 

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

AEROBIC DANCE: (music: "Ladi You Bring Me Up" by 
The Commodores) 
1. jump and touch heel (5 times) 
2. side steps 
3. punches alternating right and left fists 

, 
j ump and touch heel (5 times) 

,: side steps 
. punches alternating right and left fists 

7. jump and touch heel (5 times) 
8. side steps 
9. jump and touch heel (6 ~imes) 
10. side steps 
11. punches alternating right and left fists 
5:00-9:10 

Went to the corner of the room to start running 
9:10-10:00 

RUNNING (music: "Billie Jean" by Michael Jackson) 
10:00-14:57 

Stopped ta drink witer 
14:57-15:03 • 

GAME: NSl ap Jack N (adapted from Kirchner, 1981, p.244) 

105 ~ 

One Participant was chosen to be "it H and stood out­
side the circle of players. Circle players faced the 
center, with hands together, palms up, behind their backs. ' 
-It H 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 nit" 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 
J. hurdle stretch on left leg 
4. curl up, and relax 
25:00-27:12 

1 

, " 
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COMMENTS and OBSERVATIONS ' 
In order to motivate Participant l, he was physically 

prompted by the instuctor while he executed the warm up, 
the aerobic dance and the walk/jo~. The prompting was in 
the form of holding his hand. The other participants on1y 
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. punches alternating right and le ft 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 
Il. punches alternating right and left fists 
15:00-19:16 

Went to the corner of the r60m ta start running 
19:16-20:30 

~NNING (music: -Billie Jean" by Michael Jackson) 
20:30-25:45 

Stopped ta drink water 
25:45-26:57 

GAME: H S1ap Jack H (adapted fram Kirchner, 1981, p.244) 
One Participant was chosen to be -it- and stood out­

side the circle of p1ayers. Circle p1ayers faced the 
center, ~th hands together, palma up, behind their backa. 
-It- wa1ke~around the circ1e and slapped a player on the 
hands. This playe~ chased -it H 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 wa1king through the gym and the 
participants became very distracted. There was no cool 
down this session because the warm up took up too rnuch 
tirne. In order to motivate Participant 1, he was 
physically prompted by the instuctor while he executed the 
warrn up, the aerobic dance and the walk/jog. The prornpting 
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: j 'lffip and touch heel, side 
steps, alernating punches 
0:00-5:00 

AEROBIC DANCE: (music:HLady You Bring Me Up· by 
The Commodores) 
1. jump and touch heel (5 tirnes) 
2. side steps 
3. punches alternating right and left fists 
4. jump and touch heel (5 tirnes) 
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 tirnes) 
10. side steps 
11. punches alternating right and le ft fists 
5:00-9:03 

Went to the corner of the room to start runnin~ 
9:03-10:30 

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

St0pped to drink water 
14:35-15:47 

') ! 'ct Itt" 
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GAME: ·Slap Jack- (adapted fro~ 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 empfy space. The 
chaser became -it- and the game continued. 
15:47-26:00 

COOL DOWN 

1 
J 

1. sitting down with legs extended in front and reaching 
for ankles 
2. hurdle stretch on right ~eg 
3. hurdle stretch on left leg 
4. curl up and relax 
26:00-30:16 

ÇOMMENTS and OBSERVATIONS 
In order to motivate Participant 1, he was physica11y 

prompted by the instuctor while he executed the warm up, 
the aerobic dance and the walkjjog. The prompting was in 
the form of holding his hand. The other participants only 
needed verbal encouragement to perforrn the rnovernents. 

SESSION: 8 

ACTIVITY 

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

0:00-4:48 

AEROBIC DANCE: (ffiusic:HLady You Bring Me Up· by 
The Commodores) 
1. jump and touch heel (5 times) 
2. side steps 
3. punche~ alternating right and left fists 
4. jurnp and touch neel (5 times) 
5. side steps 
6. punches alternating right and left fists 
7. jurnp and touch.heel (5 times) 
8. side steps 
9. jurnp and touch heel (6 times) 
10. side steps 
Il. punches alternating right and left fists 
4:48-9:12 

" 

\ 
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Went to the corner of the room to start running 
9:12-1Ô:20 

RUNNING (music: -Thri1ler N by Michael Jackson) 
10:20-16:15 

Stopped to drink water 
16:15-17:2G 

GAME: NSl ap Jack H (adapted from Kirchner, 1981, p.244) 

109 

One Participant wa~ chosen to be Hit H 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 ~ player on the 
hands. ,This player chased "i t" 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 

COMMENTS and OBSERVATIONS 

, .' 

In order to motivate Participant 1, he was physically 
prompbed 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 movem~ts. 

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 Conunodores) 
1. jump ana-touch heel (5 times) 
2. side steps 

, :, 
',' 
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3. punches al ternating right and left fists 
4. jump and touch heel (5 times) 
5. side steps 
6. punches al ternating right and left fists 
7. jump and touch heel (5 times) 
8. side steps 
9. jump and touch heel (6 times) 
10. side steps 
Il. punches alternatlng right and left fists 
4:45-9:52 

Wen t ta the corner 0 f the raom t 0 sta rt runn l ng 
9:52-10:11 

110 

-------------- -- ~ - - -- - ~ - ------ - -- -------
RUNNING (mUSIC Thr111er" by Mlchael JacKson) 
10:11-16:34 

Stopped to drInk water 
16:34-17:45 

--- - ---- ~~ - - --~ -- - -- - ----

CAME. 'Slap Jack (adapted frum Klychnpy, jqBl, p 244) 
One PartiCIpant was chosen to be "It" and stood Ollt­

slde the clrcle of players. Circ1e players facpd the 
center, wlth hands toqether, palms up, behlnd theIr bacKs . 
. l t" w a l k e d a r 0 und the c i r cIe and S l a p p e d a pla ye r 0 n t lw 
hands ThIS player chas0d . It around tht' circlc ilnd trie.d 
to taq hlffi befort' lIt' returned to thp cmpty :;paer' T}lf' 

chaser becamp . l! and the qdme con! lflUt'c] 
17:4')-25:')6 

rOOL DOWN 
1. SItting dnwn wlth legs c>xtpndpd ln frollt and reaching 
for ankles 
2. hurdle stretch on right leg 
3. hurdle stretch on left leq 
4. curl up and relax 
25:56-29:19 

COMMENTS and OBSERVATIONS 
In order to motivate Participant 1, he was physically 

prompted by the inst uctor while he executed the warm up, 
the aerobic dance and the walkjjog. The prompting was in 
the farm of holding his hand. The other participants only 
needed verbal encouragement to perform the movernents. 
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SESSION: 10 
/ 
1 

ACTIVITY 

WARM UP: reviewed dance steps: j ump and toudh heel, side 
sLeps, alernating punches 
0:00-2.29 

AEROBIC DANCE: (music: "Lady You Bring Me Up" by 
The Commodores) 
1 jump and touch heel (5 times) 
2. slde steps 
l punches al ternatlng riqht and 1eft f ists 
4 lump and touC'h heel (5 times) . 
'l side steps 
6 [lunches alternatlnq riqht and left fists 

lump and touch hN~l ("l tlmes) 
El Blde steps 
q Jllmp and tourh hct>l (6 tlm(s) 
10. slde steps 
1 1. r \l n c h p ~; cl 1 t p r Il il t 1 n q Il q h t 1 n d 1 cft fis t s 

2:29-3:04 
3:04-3:17 
3:17-3:39 
3:39-3:56 
3 :56-4: 19 
4 :19-4: 27 
4'27-4:43 
4 :43-5: 04 
5:04-5:27 
')-:27-5:49 
5:49-6:12 

Ill' 

-- ---- ._--~-----

Went \0 trlP ('()f'[H't of thr' room to start runnlng 
6.1211) 

. 
R\lNNING (m\l!~l(' Thrl11er by MIchael ,1ackson) 
;'12-1? 58 

Stopp~d' to- rir lnk -wa~'pr 
12:')8-14:27 

GAME. "Slap Jack" (adapteâ rrom Kirchner, 1981, p.244) 
One Particlpant was chosen to be nit" and stood out­

si0e the circle of players. Circle playerp faced the 
cen :'er, wi th hands together, palms up, behind their backs. 
"1 t' walked around the circ le and slapped a pl ayer on the 
hc3.1ds. This player chased "~. " around the eircle and tried 
to tilg him before he r~tur~ ·tIoto the empty space. The 
chaser became .. i t·· and t he me continued. 
14:27-22:56 10 

COOL DOWN: 
1. sitting down wi th legs extended in front and reaching 
tor ankles 
2 hurdle stretch on right leg 
3. hurdle stretch on left 1eg 

~ 
4. curl up and relax 
22: :16-26: l!f 

COMMENTS and OBSERVATIONS 
\ 

\ 

~ " 
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In order to moti vate Participant 1, he was physically 
prornpted by the instuctor while he executed the warm up, 
the aerobic dance and the walk/j og. The prompting was in 
the form of holding his hand. The other particip~nts 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. 

SESSION: 11 

ACTIVITY 

WARM UP. reviewed dance steps: J ump and touch heel, slde 
steps, alernating punches 
0.00-339 

AEROBIC DANCE. 
-------.,--~---~ --~-- -- ---

. Lady (music: You Br l nq Me Up .. by 
The Commodores) 
l ] ump and touch hepl ( 'i t l mes) 3.39-4:14 
2 slde steps , 4.14-4:27 
1 punches al ternatinq nqh t and le f t fIS t $ 4.27-4:49 
4 ]ump and touch heel ( 5 t i mes) 4'49-5:0ç 
'l slde steps 5'06-5:29 
6 punches al ternat lng riqht and l p ft flsts 5:29-5:37 
7 ] ump and touch heel ( 5 t l mes) 5:37-5:53 
8 slde steps 5:53-6:14 
9 jump and touch heel ( 6 t lmeS) 6:14-6:37 
10. side steps ,. 6:37-6:59 
11/ punches al ternating right and left fists 6:59-7:22 

Went to the c..orner of the room to start running 
7:22-8:34 ~ 

RUNNING (music: r"Thriller" by Michael Jacks,on) 
8:34-14:10 ~ 

Stopped ~o 9rink water 
14:10-15:26 

GAME: "Slap Jack- (adapted from Kirchner, 1981, p.244) 
One Participant was chosen, to be .. i t" and stood out­

side the circle~ of players. Circle players fëfped the 
center, wi th hands together, palms up, behind their backs . 
. It H walked around the circle and slapped a player on the 
hands. This player chased . i t" around the circle and tried 
to tag him before he returned to the empty space. The 
chaser became .. i t" 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. hurd1e stretch on 1eft leg 
4 cur1 up and relax 
22:35-27:00 

COMMENTS and OBSERVATIONS 
ParticipaRt 1 had ta be mati vated by holding the 

instructor's hand during the warm up, dance and 
period icall y dur i ng the runn i ng segment of the program. 
Part ici pant 6 re fused ta wear the Sport Tester. 
Participants 1, 2 and 4 wore the Sport Tester. 

oS ESS l ON. l 2 

ACT l V l TY 

~~- ~ ~- -- -~- - - ~- ~--- --,--,-------:---c::----
]ump and touch hee1, side WARM UP: rev l ewed dance s tpps : 

steps, alernating punches 
o 00-2:32 

AEROBIC DANCE. (music "Lady You Bring Me Up" by 
The Commodores) 
l jump and touch heel (5 times) 
2. si de steps 
3. punches al ternating rlght and left fists 
4. j ump and touch hee~ (5 times) 
5. side steps 
6. punches alt.ernating right and left fists 
7. j ump and touch heel (5 times) 
8. side steps 
9. j ump and touch heel (6 times) 
10. side steps 
11. punches alterna ting r ight and le ft fists 

2:32-3:05 
3:05-3:20 
3:20-3:31 
3:31-3:53 
3:53-4:07 
4:07-4:23 
4:23-4:40 
4:40-5:03 
5: 03-5 :"19 
5:19-5:41 
5:41-6:13 

Went to the corner of the roam to start running 
6: 13-.1..: 35 .. 

RUNNING (music:" Thriller
l
" by Michael Jackson) 

7:35-12:49 

Stopped ta drink wa t,er 
12:;;9-15:36 
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GAME: ·Slap Jack- (adapted from Kirchner, 1981, p.244) 
One Participant was chosen te be -it- and stood out­

side the circle of players. Circle players faced the 
cepter, wi th 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 
ta tag him before he returned ta the empty space. The 
chaser became Nit N and the game continued. 
15:36-24:51 

COMMENTS and OBSERVATIONS 
The participants arrived at school latè, therefore the 

prograrn was shortened and the cool down was omitted. 
Participant 2 was absent. Participants 4 and 5 wore the 
Sport Tester. Participant 1 was moti vated 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 
garne 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 orr' ail 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 l, 2 

and 5 was physical. To be specific, they held the 

instructor's hand. Participant 6 was prompted verbally and 

visually. 

--.. 



" " 

o 
J 

. o 

o 

... 

115 

SESSION: 14 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Participants 1 and 4 were absent, so the training 
l' f 

program was cancelled. Becau~e participant 2 had been 

absent the previous session, he did the test this session 

wearing the Sport Tester. He was physica·lly prompted by 

holding the lnstructor's hand while running . 

SESS ION 15 

ACTIVITY 

WARM UP: (music: "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 FI33I Polka) 
Circle formation holding hands 
1. walk to leftjright and repeat 
2. jog to leftjright and repeat 
3. jog.into center/out and repeat 
4. link arms with partner and jog then repeat 
5. Repeat steps 2 to 4 
1:35-5:27 

AEROBIC DANCE: (music: NUptown Girl N 

Cjrcle formation holding hands 
1. jog in place 
2. jog to leftjright and repeat ) 
3. l~ick into center of circle 
4. jog holding hands moving around 

by Billy Joel) 

the gym 
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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-~5:33 

Stopped to drink water 
15:33-18:00 
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j 
\ GAME: .. Slap Jack" (adapted from Kirchner, 19HJ., p. 244 ) 

One Participant was chosen to be 'ït" and\-s....tood out­
side the circle of players. Circle players facecl' the 
center, with hands together, palms up, behind th~r backs. 
"It H walked around the circle and slapped a playir on the 
hands. This player chased .. i tH around the circl~ ~.Qd tried 
ta tag him before he returned ta the empty space 'The 
chaser became "it" and the game continued. 
18:00-26:33 

)I;'! 
------------------- - ----------------
COOL DOWN: 
l sitting down with legs extended in front and reaching 
for ankles 
2, hurdle stretch on right leg 
3 hurdle stretch on le ft leg 
4. curl up and relax 
26:33-30:37 

COMMENTS and OBSERVATIONS 
Participants 3 and 4 wore the Sport Tester. 

Participant 3 showed sorne anxiety du ring the first few 
seconds while wearing the Sport Tester, ,but then relaxed. 
Participant 6 did the running segmeht wi th minimal 
intensi ty. Participant l was mati vated by holding the 
instructor s hand during three quarters of the running 
segment. 
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SESSION: 16 

ACTIVITY 

WARM UP: (music: ~The Saints Go Marching InN by Traditional) 
1. arm l'otations 
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 j og to le ft/r ight and repea t 
3 j og into çenter fout and repeat 
4 li nk arms 'wi th partner and jog t hen repea t 
5, Repeat steps 2 to 4 
142-5:38 

AEROBIC DANCE: (music' "Uptown GIrl' by Rllly Joel) 
Circle formation ho1.dlng hands 
1 jog in place 
2 jog to left/right and repeat 
3 kick into center of circle 
4, jog holding hands movinq around the gym 
5 Repeat steps l, 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-l7:32 

GAME: HSl ap Jack" (adapted from Kirchner, 1981, p.244) 
One Participant was chosen to be Hit" and stood out­

side the circle of players. Circle players faced the 
center, wi th hands together, pGlms UP'I behind their backs. 
NIt H walked around the circle and slapped a player on the 
hands. This player chased .. i t" around the circle and tried 
to tag him before he returned to the empty space. The 
chaser became .. i tH and the game continued. 
17:32-25:48 

COOL DOWN: 
1. sitting down wi th legs extended in front and reaching 
for ankles 
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2. hurdle stretch on right leg 
3. hurdle stretch on left leg 
4. curl up and relax 
25:48-29:54 

COMMENTS and OBSERVATIONSf 
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Participants 1 and 2 wore the Sport Tester. 
Partici,,Pant 6 performed the warm up and aerobic dance with 
intensi ty but then slowed down considerably during the 
running and the .same. Participant 5 walked during the 
running segment. Participant l was moti vated by holding 
the instructor' s hand during three quarters of the running 
segment. 

SESSION: 17 

ACTIVI TY 

f - - - -~ - - - - - - - - - - - -
WARM UP: (music "The Saints Go Marchlng In" by Traditional) 
1. arm rotations 
2. marching 
3. arm rotations 
O:OO~1:38 

wlth marchlng 

AEROBIC DANCE: (music. Folk-raft Fl331 Polka) 
Circle -formation holding hands 
1. walk to left/right and repeat 
2. jog to left/right and repeat 
3. jog into center lout and repea t 
4. link arms wi th partner and j og theQ. repea t 
5. Repeat steps 2 to 4 \ 
6. Repea t steps 2 to 4 
1:38-5:37 

AEROBIC DANCE: (music: "Uptown Girl" by Billy Joel) 
Circle formation holding hands 
1. jog in place 
2. jog ta left/right and repeat 
3. kick lnto center of circle 
4. jog holding hands moving around the gym 
5. Repeat steps l ta 4 
5:37-8:34 

Went ta the corner of the room td start 
8: 34-9: 12 

RUNNING (music: H Thriller" by Michael 

, . 
11On1ng. 

" Jackson) 
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9:12-14:57 

Stopped to drink water 
14:57-17:05 
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GAME: ·Slap Jack" (adapted from Kirchner, 1981, p.244) 
One Participant was chosen ta 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 cl..rcle and slapped a player on the 
hands. This player chased\ nit" around the circle and tried 
to tag him before he returned ta the empty spaoe. The 
chaser bec~me -it- and the game continued. 
17:05-25:51' , 

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

COMMENTS and OBSERVATIONS 
The gym was needed for the lunch hour, the~efore 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 Tester on 

all participants except for participant 6. Participants 3 

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

jndividually with prompting from the instructor. The 

prompting for participants l, 2 and 5 was physical. Ta be 

sp~cific, they held the instructor's hand. Participant 6 

was ~rompted verbally and visually. 
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SESSION: 19 

ACTIV~: 

\.. 

WA~ 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 Fl331 Polka) 
Circle formation holding hands 
1. walk to leftjright 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 

AEROBIC DANCE: (music' "Uptown Girl" by B111y Joel) 
Circle formation holding hands 
1. jog in place ~ 

2. jog to left/r i gh t and re~a t 
3. kick into center of circl~ 
4. jog holding hands moving/around the gym 
5. Repeat steps 1 to 4 / 
6. Repeat steps l 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: H Slap Jack" (adapted from Kirchner, 1981, p. 244) 
One Participant was chosen to be Oit" and stood out­

side the circle of players. Circle pl ers faced the 
center, with hands together, palms u , behind their backs. 
"It" walked around the circle and s apped a player on the 
hands. This player chased Nit" arc d the circ le and tried 
to ta he returned to t e empty space. The 
cha er became he game c tinfed. 
16: 0-26:38 

C 
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1. sitting down with legs extended in front and reaching 
for ankles 
2. hurdle stretch on 
3. hurdle stretch on 
4. curl up and relax 
26:38-29:20 

r 
right leg 
left leg 

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

SESSION. 20 

--~--~~-

ACTIVITY 

WARM UP: (music: '~'The Saints Go Marching In" by Traditional) 
1 arm rotations 
2 marching 
3. arm rotatlons wlth marching 
O:OO~1:09 

AEROBIC DANCE:~(music: Folk-raft FI331 Polka) 
Circle formation holding hands 
1. walk to léft/right and repeat 
2. jog ta léft/right and repeat 
3. j og into center/out and repea t 
4. link arms with partner and jog then repeat 
5. Repeat steps 2 to 4 
6. Repeat steps 2 ta 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 ta 4 
6. Repeat steps 1 ta 4 
.1 : 11-7 : 08 

W~nt to the corner of the room ta start running. 
7: 38-8:07 

(music: -Thriller- by Michael Jackson) 

, 

.. 

, 
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8:07-13:03 

Stopped to drink water 
13: 03-16: 01 

GAME: "Slap Jack" (adapted from Kirchner, 1981, p.244) 
One Participant was chosen to be Nit" and stoog out­

side tbe circle of players. Circle players faced the 
center, wi th hands together, palms up, behind theit 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 continu~d. 
16:01-23:20 

COMMEN~ and OBSERVATIONS 
The gym was needed for the lunch hour, therefore the 

prograrn was shortened and the cool down was omi tted. 
Participants 1 and 2 wore the Sport Tester. Thè heart 
rates were not monitQred properly for participant 1 because 
he consistently touched the transrnitter. AIl of the 
participants seemed very enthusiastic during the session 
and were moving continuously wi th intensi ty. 

SESSION: 21 

ACTIVITY 

WARM UP: (music:" The Saints Go Marching In H by .. Tradi tional) 
1. arm rotations 
2. marching 
3. arm rotations wi th marching 
0:00-1:29 \~ 

AEROBIC DANCE: (music: Folk-raft 
Circle formation holdin~ hpnds 
1. walk to left/right an~repeat 
2. jtOg to left/right and re?eat 
3. jog into center/out and repeat 
4. link arms wi th partner and j og 
5. Rep~at steps 2 ta 4 
6. Repeat steps 2 ta 4 
1:29-5:59 

F1331 Polka) 

then repeat 

1 

AEROBIC DANCE: (music: "Uptown Girl H by Billy JO~t) 
Circle forma-tion holding hands 
1. jog in place 

, 
, 
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2. jog to left/right ~. repeat 
3. kick into center af'èircle 
4. jog holding hands moving araund the gym 
5. Repeat steps 1 ta 4 
6. Repeat steps 1 ta 4 
5: 59-9: 01 

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

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

-" Stopped to drink water 
15:23-18:19 

.... 

GAME: "Slap Jack" (adapted from Kirchner, 1981, p.244) 
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One Participant was chosen to be Nit" and stood out­
side the circ1e of p1ayers. Clrcle players faced the 
center, with hands together, palms up, behind their backs . 
.. It" wa1ked around the circle and slapped a player on the 
hands. This player chased Nit H around the circle and tried 
ta tag him before he returned ta the empty space. The 
chaser became Nit" and the game continued. 
18:19-27:40 

COOL DOWN: 
1. sitting down wi th legs extended in front and reaching 
for ankles 
2. hurdle stretch on right Ieg 
3. hurdle stretch on Ieft Ieg 
4. cur1 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 th~ program and sat on the 
bench. As a group, the participants were agitated and it 
was difficui t to keep their .... attention. Because of their 
behavior, more time than usuai was spent in organizing them' 
into circle formations for the dances and the game. During 
the running segment, participant 1 held the instructar'g 
hand for three . quarters of the running time, and 
participant 6 ~ogged for half of the segment and walked 
duri~g the remaining time. 

\ 
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SESSION: 22 

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 dld the test together The ot her thrC'e di d t he test 

individually with prompting from the lnstructor The 

prompting for parLicipants l, 2 ~nd 5 was phy51C~1 1'0 be 

specifie, thpy held the Instrllctor s hand. Il d r t )(' J pan t 6 

w n~; pro m p t pd ver b ù l l Y il n ci VIS \l ~ 1 1 Y 

SESSION. 21 

ACTIVITY 

WARM UP: (music: "The SaInts Go Marchlng In" by Traditional) 
1. arm rotations 
2. marching 
3. arm rotations with marching 

)0:00-1:31 

AEROBIC DANc.t:: (music: Folk-raft F1331 Polka) 
Circle formation holding hands 
1. walk to left/right and repeat 
2. jog to leftjright and repeat 
3. jog into center/out and repeat 
4. link arms wi th p-artner and jog then repea t 
5. Repeat steps 2 to 4 
6. Repeat steps 2 to 4 
1:31-5:46 

AEROBIC DANCE: (music:"Uptown GIrl", by Billy Joel) 
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Circle formation holding hands 
1. jog in place 
2. jog to leftjright and repeat 
3. kick into center of circle 
4~ ,j og holding hands moving around the gym 
~: Repeat steps 1 to 4 
6. Repeat steps 1 to 4 
5:46-8:52 

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

RUNNING 
Jackson) 

(music: "Beat It" and "Billie Jean" by Michael 
10:31-19:21 

stopped to drInk water 
19:21-21:30 

-- ---- - -- -f --- -- - - - ---
CAME: "Slap Jack" (adapled from Klrchnpr, 1981, p 244) 

One Participant was chosen to be '1 t" and stood out­
side the clrcle of players, rircie players faced the 
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cpn ter, w l th ha nds togethe r, pa l ms up, behlnd thel r backs. 
"It' walked around the circle and slapped a player on the 
hands This player chased "It' around the clrcle anù tried 
t 0 tag him before he ret urned t 0 the empt y space The 
chaser becamc 'l t cind t flf> C]amp ('ont 1 nued 
21:30-28:39 

--~~~~~-

COOL DOWN: 
1. sitting down wlth leqs Pxtpllc]Pcl ln front and reaching 
for ankles 
2 hurdle stretch on rI ght l eg 
3, hurdle stretch on left l eg 
4 curl up and relax 
28:39-32:10 

-~~~--~~~~~----~----------~~--~--~~~~----~~~--~-

COMMENTS and OBSERVAT IONS 
Participant 2 wore the Sport Tester Participant 5 

moved more con tinuously this session and ran wi th high 
intensi ty during the game. Part-icipant 6 played the game 
for approximately three minutes then spent the reminader of 
the time in the washroom. During the running segment, 
participant 1 held the instructor's hand for three quarters 
of the time 

o 
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SESSION: 24 

ACTIVITY 

WARM UP: (music:" The Saints Go Marching In· by Tradi tional) 
1. arm rotations 
2. marching 
3. arm rotations with marching 
0:00-3:16 

AEROBIC DANCE: (music: Folk-raft Fl33l Polka) 
Circle formation holding hands 
1. walk to leftjright and repeat 
2. jog ta leftjright and repeat 
3. jog into center/out and repeat 
4. link arms with partner and>jog thpn repeat 
5. Repeat steps 2 to 4 ' 
6. Repeat steps 2 to 4 
3.16-6:45 

AEROBIC DANCE:' "(rouste. "Uptown Glrl' by RIlly .Joel) 
Cirele formatlon holdlnq hands 
l j og in place 
2 jog to leftjright and repeat 
3 kick into center of circlp 
4 j og hold ing hands mov l ny <HOlllîd t hp q ym 
5 Repeat steps 1 to 4 
6 Repeat steps 1 to 4 
6'45-10:04 

Went to the corner of the room to start running. 
10: 04-11: 34 

RUNNING 
Jackson) 

(music: .. Bea t Tt" and "Bi 11 ie Jean" by Micha< l 
11:34-20:30 

Stopped ta drink water 
20:30-22:30 

GAME: ·Slap Jack" (adapted from Kirchner, 1981, p.244) 
One Participant was chosen to be "i t" 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 Oit" 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 
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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 . 

ACTIVITY 

WARM ur (music: Th€' SaInt" Cu M,nchlnq In by Trachtlonal) 
1 arm rotations 
2 marching 
3 arm rotations with marClll!lq 
o 00-2:09 

AEROBIC DANCE: (music: Folk-raft F1331 Polka) 
Circle formation holding hands 
1 walk to leftjright and repeat 
2. jog to 1eft/right and repeat 
3 jog into cénter/out and repeat 
4. link arms ~ith partner and jog then repeat 
5 Repeat steps 2 ta 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 ta left/right and repeat 
3. kick into center of circle 
4. jog holding hands moving around the gym 
5. Repeat steps 1 ta 4 
6. Repeat steps 1 ta 4 
):20-8:07 

Werrt ta the corner of the room ta start running. 
8:i"l7-9:30 

.. 
. ., 
,-, 
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RUNNING 
Jackson) 

(music: -Beat It- and -Billie Jean- by Michael 
9:30-18:14 

Stopped to drink water 
18: 14-20: 30 

GAME: HSl ap Jack N (adapted from Kirchner, 1981, p.244) 
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One Participant was chosen to be -it N and stood out­
side the circle of players. Circle players faced the 
center, with hands together, palms up, behind their backs. 
NIt" walked around the circle and slapped a player on the 
hands. Thi~ player ~hased Nit" around the circle and tried 
to tag him before he returned to the empty space. The 
chaser became Nit" and the game contlnued. 
20'30-26:30 

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

" session was 
was omitted 
Participant 
quarters of 

SESSION: 26 

shortened and therefore the stretching segmeted 
Participants 3 and 4 wore the Sport Tester. 

l held the instructor's hand dur~ng three 
the running segment. 

------- ---- ---- ------ ---- -- ----

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 Fl331 Polka) 
Circle formation holding hands 
1. walk to leftjright 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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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 te 4 
6. Repeat steps 1 te 4 
6:15-9:20 

.. 

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

RUNNING (music: MBeat It M and MBillie Jean M by Michael 
Jackson) 10:20-18:50 

Stopped to drlnk water 
18:50-20:20 

CAME' "Slap Jack" (adapted from Kirchner, 1981, p.244) 
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One Participant was chosen to be Mit" and stood out­
side the circle of players. Circle p1ayers faced the 
center, with hands together, palms up, behind their backs. 
'It" wa1ked around the circle and slapped a player on the 
hands This player chased -it M around the circle and tried 
to tag him before he returned to the empty space. The 
chaser became "lt' and the game continued, 
20 20~25'50 

---- ~~-- -- -- - ---------------------
COOL DOWN: 
1. sitting down wlth legs extended in front and reaching 
for ankles 
2. hurdle stretch on right 1eg 
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 

Heart rates were monitored with the Sport Tester on 

al) participants except for participant 6. Participants 3 

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

. indi vidually wi th prompting from the instructor. The 

prompting for participants l, 2 and 5 was physical. Tc be 

specific, they held the instructor's hand. Participa'11t 6 

was prompted verbally and visually. 

\ 

SESSION: 28 

----- -- ---""-------------

LEGER SHUTTLE RUN TEST 

COMMENTS and OB~ERVATIONS 

Heart rates were monltorcd wlth the Sport Tester on 

aIl participants except for participant 6. Participants 3 

and 4 did the test together The other lhree did the test 
"1 

lndividually with prompting from the instructor. The 

prornpting for participants l, 2 and 5 was physical. To be 

specific, they held the instructor's hand. Participant 6 

was prompted verbally and visual1y. 



",~!Ç" 1 i~t,,!: .. ~$: .. ~~~rr'~" ,'''\~~-"1~:' _ 
• 

131 

o SESSION:' 29 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Heart rates were monitored with the Sport Tester on 

ail 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 l, 2 and 5 was physical. Ta be 

... specific, they held the lnstructor s hand Participant 6 

was prompteo verbally and visually 

J 
SESSION. 30 

LEGER SHUTTLE RUN TEST 

COMMENTS and OBSERVATIONS 

Heart rates were monitored with the Sport Tester on 

ail participants except for participant 6. Participants 3 

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

individually with prompting frorn the instructor. The 

prompting for participants l, 2 and 5 was physical. To be 

specifie, they held the instructor's hand. i Participant 6 

was prompted verbally and visually . 

o .. 
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APPENDIX C 

Heart Rate Response to the Endurance program 
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