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Abstfact

Tne Canada Fitness Award (CFA) was adapted dn~1983 as a means of
testing Fhe phyéical fitness df the trainable mentaily‘handicapped (TMH).
Since ics introduction, nation wide data hes indicated that approximately
éOZ'of those.who have participated in the CFA-Adapted program -were unabie
to complete the‘endunance run. .

This study stemmed from an ificreasing awareness that the CFA-Adapted
endurance.run ney be testing for facto{s*cther than cardiovascular
efficiency: The study was therefore designed with-two main:objectives. One
of these objectives wasvto‘determine tne effectiveness of a nroposéd‘pacing

pfotocol\in improving TMH cnildren and youth's performance on the CFA-

" Adapted run. The otner_mejor objective was to determine the physiological

-

«

response ef_such participants to the run by collecting heart-rate responses
during the run.’ -

Two different age groups, 10412 year oid and 13—and—olde}, were
tested. A total of 23 IMH subjects, agedvlo to 17 years, were tested once
every weeg for five COnsecupive weeks., To determine Qhether the proposed

pacing‘protocol would improve running performance, experimentél‘subjects

- were paced by Rpcer~prompters during the‘éecond third and fourth testing?

sess1ons All paces were individually determined for each subject based on -

pretest performence and on subsequent performances. Control subjects ran

Y
1ndependent1y accordlng to the current protocol for all testimg sessions

To determine: the phy51ological responses of T™H subjects to the run,

microcomputer Sportktesters were utllized to collect heart-rate responses.
of.subgec;s over eyeny QQ—second interyel during the run, i'd Lo
Y ifResults;frOm tnis ;;udy snowed that fon both age groups tested, the

PR

./brdp?sed.pacingvprotocgl was able to increase the rate of completion of TMH

e S v P



subjects Qn the CFA-Adapted endurance run. However, when ghe‘timés taken to
’ comblete the run were analyzed, the effectiveness of the proposed pacing
pr6t0c01 in improving performance differs for both age groups tested. -
ﬁesﬁlts of the 10-12 year old group showed that the proposed éacing
protocoi waé effeqtigg,in improving the time tak?n by subjects to complete
the run. On the other hand, results of the 13-and-older group did nof
proQide‘any substantial sugport to suggesg,thaq'the time taken to compfete
) ﬁhe‘run can be»effeatively improvediby the proposed protocol. Despit; ﬁhis
lack of inter-group trend, it was nofed'that tﬁere was a general tfend,of
better performancé by lower ragked subjects in both age groups. T}gmendous
interindividual differences in performance were ;lsé observed.

rHear; rate’data did not sup?o;t ;he assumption that TMH subjects
perform at a low to mild intensit; level during the run'aue to motivational -
and cégnition'problems. Cogtrary‘to such an assumption, héért rate data .
points showed'that>the sub-jects, especially those who were younger, were
performing at e;éreﬁély vigorous to se;ere iﬁtensixy levels. Heért rate
data also indicated that TMH subjects wers performing near maximum . =
cardiovascular capacitieg. Croup and‘individual heart rate data‘élgo
indicated less variability in heart rate rgspbnéé pafiérns when the ‘
. proposed pacing protocol was &sed. Thg CFA-Adapted endurance run is
theréfbre a'déménding éardio?éscular endurance Eest for'@ge*TMﬁusﬂbjects .
téstéa.'partisdiarly when éubjécts are paced and«promptéd throughout the |

run.
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, CHAPTER 1 _ o o o

! N .‘."‘v» PN
7{‘ ,
INTRODUCTION

The Canada Fitness Award (CFA) Adapted p;ogram was de51gned to assess
the physical fitness of children and youth with moderate mentalJ?
retardation in a manner similar to the regular CRA program used with the
non-handicapped population. The Qdapted format ises out of concerns
expressed during the major revision of the regglar CFA (1978-1979) that
certain adaptations were needed to make the CFA valid and available to
special populations (Findlay, 1981). A task force, appointed by the CAHPER
Adapted Committee to look into this matter, selecte& éhe trainable
mentally *handicapped (TMH - reger to Definition of terms, pg. 15) as the
target population to determine if such aﬁ action was feasible. The TMH
population was selected because:

...it provides.a very accessible g;oup to which an Adapted .

fitness tegt could prove to be beneficial. (Findlay, 1981, p.5)

.In 1983 the CFA-Adapted for TMH was fiaally completed and introduced.

The collection of normative data from 3,172 TMH.childreh on the six
test, ifems of the CFAvrevealed that a large pércentage of the target grodp
was unable to éomplete the endurance run, a test’item that was used to
evaluatg'cardioyascular'éﬂdurahce (Findlay, 1983). The 6ompletion of the
endurance run is required fof‘receipt of a CFA award. The percentage of
| incompletibn ranged from 74% to 94% for girls (8 to 13 year olds and -
.above), and 76% to 88% for boys (8 to 13 years and above) (See Append;x'
A) Futhermore, those who were able to complete the run did so with scores

.l'

that were signﬁ?icantly below those expected of individuals with minimal

«

level of fitness.

’
-

-
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Speakman (1977a; 1977b) suggests that there afe three major noncerns

about the test items used to assess physicai fitness of” the menfally

handicapped (MH):

1) The test item‘may be physically too difficult for MH children to

-~ -~

perform, -

) .
2) The test item may be motivationally zbo demanding, and
3) The test item may be too complicated for the MH to produce maximal

. performance/effort.’

An addipional concern about test items used with the MH is that some - items

require strategy planning and cognitive appreciation of what the items
demand (Peries, 1976). A number of studies have demonstrated that it is
not nnly low physical fitness levéls, but also the lack of motivation, .
task complexity and/or lack of understanding of the task that can indged
prevent the MHs from performing their best (Fait & Kupfergr, 1956;
Speakman, 1977a; Wagner, 1967)..

Katch, Pechar, McArdle & Weltman (1973) have suggested fﬁat‘

endurance runs are 'uncontrolled' exercise tests where pacing errors may
-

cause subjects to perform in a manner inconsistent with their true

cardiovascular capacity. Other investigators have cautioned that several

-~

other potential fattors could profoundly influence runping pefformance.

‘Some of these factors include running efficiency (Nagle, Robinhold,
0 N - ’

howley, Daniels, Baptista & Stoedefalke,'l970), anaerobic involvement

‘(Nagle et al.,11910), motivation and willingness to accept and endure the
‘discomfort and pain .of strenous effort (Morehouse & Miller, 1976).

Sonstroem (1974). and Dishman (1978) have présented research findings to o

suggest that motivation may account for as much as 18% of performance
o 4 . :

'variance in the 12-minute endurance run. The validity of any running test -

. .
PR

as a measure of cardiovascular fitness for chiléren was also quéstioned by

'
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Corbin (1973), who was of the opinion that many confodnding problems could
arise from an inadequately developed concept of pacing, or from a child's
short attention span for monotonous tasks such as running laps.
vConsidering the agppropriate pacing and motivational demands of the
endurance run, it is possible that the va11d1ty of the CFA Adapted
" endurance run is therefore confounded by :arlables other than ‘
_cardiovascular endurance, the fitness component which the run pdrports to
measure. For example, utilizing the Hayden Fitness Tesc with a éubjective
evaluation criterion, Speakman (l977a)-found that of tne eight test itemf
(flexed arm hang, medicdne ball throw, back extension flexibility, speed
back lifts, soeed sit upe, vertical jump, floor touch flexibility and 300
yard run), the 300 yard endurance run was the most motivationally
demanding test item. Objective means of determining the degree of
phyeiolog;cal difficulty and 1eve1'of exercise intensity that non-MH and
QMM stbjects work at, durdng the endnrance run, have yet to be reported. It
is thus very diﬁficult to determine onjectively and accurate}y whether the
subpar perfornence of the TMH on the C?A-Adepted endurance run is due to
low cardiovascular fitness or motlvatlonal and/or phy51ological
parameters. It is acknowledged that the endurance run does prov1de a
fairly good indication of cardiovascular endurance in the non—handicapped
“population (Cooper, 1968b). However, when used with the MH, the standard
testing'pfotocol of the run often renders it invalid becauge such
protoco;s often ignofe che»partichlar.peychological'and benaviourel
d‘cnerecteridfics.that_often accompany‘mental reterdation. Also, to continue
using the CFA~Adpated\endnranCe run as it currently stands,
testers/teachers may run the risk of promotlng negat1ve feedback to TMH

participants Since enly ab0ut 20% of TMH- chlldren were able to complete

tne run, about 80% of those who have taken the CFA-ndapted program may .be



A

negatively reinforced by their failure to‘complete'fhe run. Studies have

A

- : i
fautioned that continual failure can have detrimental effects upon the MH.

A possible reason for the TMH's inability to complete the endurance

-

run could be the lack of cognitive appreciation for the demands of an .

\

‘endurance run. Such a possibility indicates the need for some form of
: *

" .~ pacing ‘system when testing this group. It is noteworthy to-flention that

';' McArdle, Katch and Katch (1981) have cautioned that tﬁere.isualso a

¢

crucial nefpd to establish effective pacing fgy(ﬁ;rmal. inexperienced
subjects during an endurance run test. She{ri}i'(i981) also alluded to the

need for pacers, and/or pating strategies for the'MH in order to elicit

maximal performance. However, a systematic pacing system that can be uded .

with the MH has yet to be ‘developed or reported. Egtablished test

-

batteries have generally recommended that when the TMH) are tested, a paEer

4 .
i,

be used “wheneve; possible". For example, the CFA-Adapted test manual

ki

suggests that testers encourage an 'even pace' or that volunteers be uiSd

Ton

to help pace participants. Recommending that testers/teachers use a pacer,
without providing them any systematic pacing system or guidelines, does
not provide any helpful or significant direction as to how pacersvand/or

pacing strategies should and can be utilized. There iéitherefore a need

. for a simple, well tested systematic pacihg.system to be made available ;b

! N

testers or teachers testing the TMH, so that better performance on the
endurance run can be'elicired. The testing experience may also be a more
positive experience for the TMH if success .is made more attaigkble by an

effective pacing system. . : s

N
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THE CANADA FITNESS AWARD PROGRAM
. i

The CAPHER Fltness Performance Test was developed in 1963 by the
Research Committee of CAPHER to:

h

. 1) evaluate the fitness of Canadian'children and youth from ages 6 to
17, and ( S |
2) motivete‘\anadian children an youth towardva higherllevel of
fitness by prpvidi;g awards as incentives (Dahlgren, 1982).
The six test items that made up the initial CAPHER Fitness test were:

1) speed sit ups

2) standing broad jump

3) flexed arm hang

;) agility/shuttle run

5) 50 yard dash

6) 300‘yard run.

Norms for the test were derived from normative data collected on
approxlmately 11, OOO school children and youth and published in 1967
(Dahlgren, 1982); In 1970 the Fitness and Amateur . §port Branch(officielly C
launched the Fitness test as the Canaea Fitness Award (CFA) to encourage
more wide sbread usage of the test.

Concerns regarding‘the CfA raised by CﬁPHER professionals led to a
mejot reiieion of the CFA igei979 (Dahlgren, 1982). The major changes made
to the'éFA were: , » . 3 - ’ . '

1) changing the eeasurement standards‘from 1mperlal to metrle units,
2) replacing the 300 yard run with longer distances that would
provide better indlcators of aeroblc capacity, and |

g 3) updating the norms. .k? ‘ L L &
: Major revisions to the CFA program were once again made in 1984, Thls was.

A
- by far the mqst 31gnifieant rev151on'thet the CFA has undergone - the

3



. project went through three major phases, where CFA test items were tested

constitute the CFA program are: ~ ’

R
flexed arm hang test was replaced by a push up test while the speed sit up

<

- test was modified into partial curl ups The six test items that presently

5
\

1) push ups y ©

2) partial curl ups
3) standing long jump
‘4) shuttle run

5) SOm dash’

6) endurance run (800m, 1,660m & 2,&60m)
i, ‘\\R
THE'CANADA FITNESS AWARD - ADAPTED FOR THE T™H X
During the ma jor revision of the CFA program in 1979, considerable
1nterest was expressed by CAPHER profe551onals and others with regards to
the fe831b111ty of u51ng the CFA with spec1al populations such as the
mentally handlcapped the blind, the deaf and the physically~handicapped

(Findlay, 1981). The responsibility of determining the feasibility of

developing adaptations to the CFA program for special populations was

6

undertaken by a 6-person task force appointed by the Adapted Copmittee of .

CAPHER. ¢
It was the’ oonsensus of the task force that ailimited scope
had to be used in order to develop a usable test resource By
trying to encapsulate all special population constituents.hthe
task force would be extendlng 1tself*beyond pract1ca1 limits
Thus, the mentally handicapped was selected as a target group o
as. 1t provides a large homogenous group~v“(Findlay. 1981)

" The tnainable mentally handicapped (TMH) population was finally selected

as the target population to which CFA adaptations would'be made. The
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on the TMH, and all necessary modi fications made and retested. Collection
of normative data from 3,172 TMH participants during the third phase of

i
the project enabled norms to be established and inh 1983, the CFA-Adapted

for the TMH was formally introduced.

The CFA-Adapted, in keeplng with the CFA program, was initially made
up of the fellowing six teést items:

1) sit ups (level lito 3)

2) etanding broad jump

3) flexed arm hang (level 1 to 3)

4) shuttle run .

5) 50m ﬁash ) _ . i a

6) endurance run (600m for 7-9 year old,v1,260m for 10-12 year olds
'

& 2,000m for those 13-and-older).

Following the major revisions made to the regular CFA in 1984, the

CFA-Adapted was also revised. The sit-ups test is now replaced by the curl -

-’

up test while the flexed arm hang is replaced by a push up rest.
Tne major adaptations made to the regular CFA program were the

scoring and testing procedures, the number of trials permitted; and most

important of all, the breaking down of two test items, the eurl up and the

push up,*into more manageable sub-tasks through task analjSis of the test
items. Hence a sequence of‘subftasks was'introduced topmake for eqsder
acquisition of the skill required to perferm‘the'CFA test items-by”TMHm
children and youth where this was warranted It was hoped that such
adaptations would - ‘eliminate the possibility that the TMH's performance on
the CFA program was llmlted by learning varlables (Findlay, Watkinson,
iDahlgren, Evans, Lafrenlere—Joannette & Bothwell-Meyers,»lQS&)

The maJor differenées between the regular CFA and the Adapted format

endurance run are. o

~



1) the distance to be completed for the different age groups, for
example :
i) 6-8 year olds taking the regular CFA endurance run have to
run 800m compared to 600m for 6-8 year‘old TMHs.
ii) 10-12 year old normals run 1,600m while TMH counterparts run
1,200m. . -

2) the criterion times set for every 200m in the Adapted format. TMH

. . ) . .
-runners have to come within or equal to the criterion times for

. : : e
. every 200m to be allowed to continue the run. The run test %"
immediately discontinued when the criterion times arginot met. No

such criterion times are imposed in the regular. CFA run.

PURPOSE OF THE STUDY

In order to qualify for an award in the CFA-Adapted program, TMH

partic1pants must be able. to complete the endurance run within the
.

'criterion time set for each age and sex group (See Appendix B) Data

obtained from nation-w1de testings across Canada showed howeyer,‘that
§'ti
less than ‘about 20-252 of 3172 tested participants were abLewgo complgte

the rugv‘Such below average performances have given.many prﬁﬁe581on <in

' the fi ldwreasons to be concerned Besides the acknowledged t;ngh zhet the‘
fitness level of the TMH is generally ‘inferior many other reasonsgthe
.also been put forward to try and account for the reported reedlts Some of
the reasons include the difficulty in motivating the;TMﬁ to ‘run long
dietancesﬁ cognitively, the TMH mayAnot‘be able to understand what it
means. to run 1260m or 2000m, and also.lacks the strategy'ahd‘pacing *
abilities to allow him/her to perform well on the run. Also, the endurance i

run\may be physically too demanding for the TMH.
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was thus developed as part of this study to examine its effect on

The present study stemmed from an increasing awareness that TMH
. : L) [ .
participants may be tested for factors other than cardiovascular

LN

efficiency in the endurance run. In light of all these concerns and doubts
concerning the appropriate continual use of the CFA—Adapted endurance ron
coupled with the apparent lack of data and information on how T™MH chlldren
and youth respond physiologically during the endurance run, t;;§present
study was designed with two basic objectives. Firstly, the study soUght to —
describe the physiological reéponse-of TMH children and youth to the
endurance run by collecting heart rate (HR) data over every 30 seconds

Q .
during the runm,. Collection of heart rate measures during the run ;gulo

provide a more objective determination-ahd indication of -the level of

physical demands or exercise intensity that TMH subjects were working at.

Availability of such data may therefore make it possible to tease out

.

whether there are other variables (eg motivation, cognitive apprec1at1on

of the task) operatlng during the run to 1nf1uence the observed resulfs.

\ More accurate and valid inferences may thus be possible.

The second major purpose of this study was to investigate the

“fehsibility of chang1ng the current CFA—Adapted endurance run testing

protocol to minimize tﬁe effects of two potentially confounding variables,

amely,'motivation and strategy planning (ie.°pacing). More_specifically,
the.Study'investigated whether the'performance of -TMH sobjects‘on the
enduraace rua‘couid be improved 6} usiog a pacer—prompter to pace the
subjects at appropriate pre-determined paces. A.systematic pacing system

‘e

performance; To determine whether the current and-propdsed testing

fprotocol would have any dlfferent effects on cardiovascular processes,
'comparison of heart rate response patterns to the two protocols therefore

'lhad to be made. - ‘ S
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The study therefore attempted to answer the following questions

1) When the proposed pacing protocol is used instead of thé current
prbtqcol,‘yill there be a difference in the ﬁroportion of TMH
subjects who can complete the run?

2) Is there a difference in TMH children and youth's performaﬁce‘on
the“CFA-Adapted'endurance run (ie.“time éaken to domplete the run

and/or award level achieved) when a pacer-prompter is used veréus
when a pacer—p?omptéf iscndt used? ~

.3) What is the exercise infensityulevel that T™H children and youth

| worked at duriﬁg the CFA-Adapted gﬁdurance run? Specifically, what‘

ié the heart rate response pattern of the TMH subjects at every 30

second intervals of the run?

4) Is there a difference in the heart rate response patterns of the
TMH subjects when:

" i) the current testing protocol is used? o L
. ¢
ii) the proposed pacing protocol is used?
-5) Is there-a diféerence in the heart rate response pétterns of 10-12

year ola TMHs when compared to 13 and older TMH subjects?

HYPOTHESES , 1
To facilitate the‘directiqn'of the study éndAhave a better,

undefstanding.of the results that would We obtained, the following
. : . [ .

hypotheses were made . o R

Hypéthesis~#1

' The propased syst;matic pacing pfétocoi will increase the
.éfopoftioh'pf'TMH éhildrenfand youth who cgn'compiggeathe rﬁn.

ijothééis #2 ‘ o : - L i - - |
The‘perfbrpancb of'TMH qhildreh»and youth ‘on ghé.Cfﬂ;_

*
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Adapted endurance run (ie. time taken to complete the run
'and/or award level achieved) can be. .improved by using a systematic
- pacing strategy where pacer43§ompters are.utilized to run with them.
Hypothesis\ﬁi ' .‘ _ ' -
When pac;;:BPanters are removed from TMH subjects after three
experimental pacing sessions, the performance of these subjects.will
fall off while control subjects' perfdrmance will remain fairlv
consistent across testing sessions.
Hypothesis #4
TMH children and youth generally work at a 1ow to mild exercise
intensity 1evel (HR ranging from about 120 to 140 beats per min.)
during the CFA-Adapted endurance run when the current test protocol
is used.
Hypothesis #5
TMh‘subjects will work at a higher and more consistent exercise

intensity level when the proposed pacing protocol is used.

LIMITATIONS OF THE STUDY | ;

) - ' . S \
‘This gtidy is limited to TMH children and youth ‘who have no known -

cardiovascular diseases and aho have received parental consent to
participate in the endurance run. The sample selected may therefore not.be
representative of the target population if only "fltter children and
'youthvwere given perm1351on to part1c1pate. Parents and/or guardians af :
mentally hanﬂicapped children and ;outh are generally very protective of

: their children s welfare and are‘hence hlghly sensitive to any potential
risks that are inherent in amy physical activities As such parents of

"less fit" children may tend to refuse permission for their chlldren s

;participation in the study Of the 26 subJects orlginally selected for

N
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this’study, two 10;12 year old children were not given permissionrto .
part1c&pate 'The generalizability of the results may therefore be limited
“ Although it is acknowledged that a few practice trials ari necessary.,
to familiarize the TMH subjects with the run, and hence provide a better dg B
indication of their performance, only one'pretest trial was conducted. The
' limitation of u31ng only one pretest trial is acknowledged. Unfortunately
under the constraint of time, facilityrand equipment availabdlity, the
study had to be so designed. Ecologically this may be valid because.TMH
participants are seldom allowed more than one trial run in the ictual
school testing situation ' . ;. . ' . %
‘New and validatedeport-testers were used to measure the-HR responsex
of the subjects during the run. The degree of accuracy of the -
physiological responses’of subjects based on thegHR datahcollected is;'to
'a certain4extent; limited by\the accuracy and functiondng of the:
Sportrtesters. Although;every'atteupt was‘made to prevent the subjects
from4nanipu1ating the Sport—testerslduring'the run,'there'were a few-
inStances where data_were.lost becauselsubjects either accidently or
intentionally pressed\the'dials controlling the testers. | -
- DELIMITATIONS ; i S
" The CFA—Adapted fOrmat is designed to test TMH children and youth in »
three different age categories, 8-10 year olds, 10—12 year’olds and 13 and _
‘older youth In this study only the latter two age groups were used The
youngest age group was excluded from the study due to unayailability of g
subJects. The sample {Q therefore delimited to those TMH children and\-lbﬁ

youth who are between 10 and 17 years of age and attending classes

‘de81gnated for TMH in’ the Edmonton Catholic School System.’
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%The CFAAShapéed fqrnthe TMH has a total of ,six test itemsi\lnithis

. N N N
N

55udy only the endurance run was tested This study is therefore not an

~

attempt to evaluate the entlre CFA Adapted program. Rather it was

L4

.deSigned to détermine the’ physical demands:%f the endurance run and also * ™
\ ,

the efﬁsct that a proposed pac1ng protocol‘may have’ upon the ™H's . . é&
N . .
h?erformance on ‘the eﬂﬁurance run. 1 v
Aal . _ . ) a
¢ ’ i ) B -
) ) \

INDEPENDENT AW, DEPENDENT VARIABLES

4 . .
- : $ _
Independent Varlablés ' ; t

The 1ndependent Variables used in this study were: -

: . ' . ¢ * - l)
ce ‘ 1) Age A ’ : , . )
& R K}
o, . gt . g !

‘ Two age groups were Juseéd in thls study '10-12 year olds and
8 - .

e, 13—and—older Male and female subJetms were ancluded 1n the 1@ 12

\

(’year old group while only males were.used in the 13- and—older
[ - .
i} - group. . : : } :
2) The protocols to be used for, administering the CFA-Adapted

~endurande run:

The Current CFAeAdapted protocol .
LT The‘current'test protocol, as describe%‘ihaghe'CFA—Adapted for TMH
, . ‘ : o -
~ manual (1985),. recommends a maximum ratié.6f 3 -participants per

- time-keeper per test trial. TMH participants must meet. or hetter

\

the criterion. times set for.évery 200m for;his/her,age group to be
alloWed to continue the next 200m (See Appendix B). Verbal

. T encouragements were prov1ded to the subJects during the study,

'/The Proposed PaC1ng protocol o

» _ / . N

' / The prqposed fest protocol recommends the use of pacer-prompters

4

o and pacemkeepexs. Pacermprompters ran-and- -set a pre-detelmined
/ - v ; }
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pace baééd'on the subject's performance time on the preteét (See
Appendix D). Pa;ér—prompters ran ahead of subjects and provided
verbal encouragements and instructions to subjects. Pacer-
prompters were not;aliowed to provide anf physical assistance to
subjécts, for examplei pushing from behind or holding onto the
sﬁbject's haﬁﬂ; The criterion times used in the Eurrent test
et protocol were not adhered to in the proposed protocol. Instead the
criterjon that wéé used .for te;minatinthhe fﬁn was: if subject

was 200m behind thexpacer-prompter,'the test was discontinued. To

keep the pacer- prompters at the right pace, 2 pace-~keepers were

used. Since a'ZQOm track was used to conduct the run, a pace~-

£
keeper was stationed at each 100m mark. Pace-keepers had the

pre-determined pace‘timeé computéd for each alternate 200m (See

ve

Appendix E, for a sample pace card) and counted out loudly from 10
to O to iﬁdicate to the pacer-prompters that they should be .
passing the respective. 100m when the count reached: zero. A maximum

of 3 subjects per pacer-prompter at any pre-determined pace was -

)

tested for any'one trial.

\

[y

Dependent Variables | : .
The dependent variables used in the study were: =
1) HR responsé in beats per minute averaged over every 30 second

intgrval,

2) The time taken to complete the required distance,
) 3) The Best Treatment time (Best-T-time). This time refers to the
fastest of the three times recorded during the treatment sessions,

4) The Mean Treatment time (Mean-T-time).4This,variab1e refers to the

mean of the three treatment times,



5) The award level achieved,

6) The proportion of subjects who completed.the required distance,

,

and -
7) The total. distance completed. ‘ , .
1
DEFINITION OF TERMS USED

Pacer-prompters

Instructors who ran and set the bre—determined pace for experimental
subjects during the three treatment sessions.

Pace-keepers
Time keepers stationed at each 100m mark‘bf the 200m running track.
- They were responsible for keeéing the pacer-prompters at the corre;t
pace. | |
A Sport—téster
An instrument, consisting of a pulse transmitter attached onto an
. electrode belt, and a receiver microcomputer. The Sport-tester can
monitor and store heart rate responses for every 30 second
intervql in its memory function fbr up'to 64 minutes. The pulse
transmitter coffhected to the electrodes is in wireless contact with
its watch-like receiver microéomputer. The electrode belt is worn
around the éhest at gbout the 5th intercoastal level while the
watch-like receiver 33 worn on the wrist.
Trainable Mentally Handicapped (TMH)
"Trainable mentally handicapped' is a_general educational
classification often used for:iﬁdividuals with moderate
mental rétardation; and is "intgnded to be descriptiVe-éf the
educational_heeds of the retardedﬁindividual" (Séaman & Dépauw,

1980). The American Association on Méntal Deficiency genéraily-



classify chi]dren whose IQ scores fall between 36 to 51, on the
Stanford-Binet Intelligence Test, as moderately mentally

retarded. Maﬁy special educators have ;bjected to the application and
usage of the pérm 'TMH' to children with moderate mental retardation,
.arguing that such a term ishdegrading and potentially misleading as
to the true eaﬁcational potential of such individuals. It is

. ackdowiedged that th; term 'TMH' is not necessarily appropriate for-
.children with moderate mental retardation; however, in order to be
consistent with the terms used by Fitness and Amateur Sport Canada,

the term 'TMH' will be used in this study to avoid any confusion that

may arise when trying to identify the CFA-Adapted program.

16



CHAPTER TWO -

REVIEW OF LITERATURE

Althohgh no universal‘consensus exists_on the various components that
make up physical kitness (Campbell, 1973; Moon & Renzaglia, i982; Régd,
Montogemery & S;f’l, 1985), most physical fitneps tests in use today
include some médsure of: |

1) muscular enduraqce

2) muscular strength

3) flexibility

4) body compositién,.and

5) cardiovascular endurance/efficiency.
While all of thesé components are essential to one's physical fitness,
most fitness experts énd exercise physioipgists have singled out
cardiovascular endurance as the component fost crucial and essen;ial to
overall fitness (Cooper, 1968a; Sheehan, 1975; F0{ & Mathews, 1981; Moon &‘
Renzagiia,‘1982). This is so because caréiovasculaf (CV).efficiency'is -
reflected_by én individual's ability to (Astrand & Rodahl,‘l977; McArdle;
Katch & Katch, 1981): |

1) utilize;the respifatory system to take in oxygen,

2) maximizé the delivery of oxygen to the tissues and workingr

muscles via the'circulatoryﬁsyatem,’ N 1
. . N~ e

S—

3) maximize ﬁhe qtiiizatipn of the delivered oxyéén af tge mﬁécular.
level to pfoducé énergy, and : o S
j 4);efficientl§‘rem§venwés;e byfproducts (és a résult of energy
production and éxpenditufe)‘vié the .circulatory system.

w o LT . R



The importance of CV endurance is also demonstrated by the tremendous

amount of resear;h conducted to improve and/or determine this component in
the general.population as well as in elite athletes. .
A review of the research literature on physical fitness evaluation of

the MH indicates that the CV endurance of this popuiation has laggely gone

unexplored or has received very little attention. Numerous studies Have

)
.

investigated the overall fitness of the MH. Only a handful of data-based
research, however, has dealt expli¢itly with the CV fitness of th;,MH per
se. | .

Over the years, CV fi%pess evaluation methods and protocols used with
"elite athletes and the general populafion have received constant upgrading
‘and inyest;gation. As a result, ﬁany of the tests available or in use
' to-date are often highly precisé, reliable; valid, and in som? cases,
highly sophisticated. The proliferation of ﬁany such tests, as evidenced
by the wealth of research in the 1iteratufe, bears fhis‘qut. Available
today is sophisticated equipment that can determine maxiﬁal oxygen
consumption‘(VOZ max. - ah internationally'accepted measure of CV fitness)
as an individual exercises on a fregdmill or a bicycle”ergomepef. cv
fitness testing witg'the MH, on ﬁhe'othef‘hand, hardly receives éucH

research "scrutinization". Hence the main CV test used with the MH, the

: . , S ‘ »

endurance run, has remained practically unchanged over the last 15 years.
To better appreciate the problems and limitations that exist in CV

testing of the MH, and understand why the endurance.rhnais such an

N .

important CV test for the MH, a discussion and review of the various types
\

of CV fitness tests that have been used with.the MH at'tqéirpdint is

considered necessary. o : v

18
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CARDIOVASCULAR FITNESS EVALUATION OF THE MENTALLY HANDICAPPED

MAXIMAL AND SUBMAXIMAL LABORATORY TESTS

Maximal and submaximal effort tdetlngs on the treadmill or b1cyc1e
ergometer are universally accepted as the best methodslof determ1n1ng Cv
\

efficiency. Unfortunately such testings of CV fitness ih the MHs are few

difficulties. To date only two
/

etermine the CVf%itness of educable
/

mentally handicapped (EMH) subjects/ using the treadmill (Bar-Or, Skinner,

and often plagued with problems

reported studies have attempt d/to

e

Bergsteinova, Sheatburn, Royer, Bell Haas %/Buskirk 1971 Andrew Reid,
Beck & McDonald 1979) Studies uSlng tra%nable mentally handlcapped (TMH)
subJects in such testlng have yet to be reported -

ln one of the earliest laboratory testing studies, Bar-Or et al.
(1971) reported that 15% of their EMH subjects (N=125), IQ between 50 - 90

on the WISC, were unable'to complete a maximal CV test on”fhe treadmill.

The reasons cited for non-completion were:

‘i

1) refused to walk on tread@ill (N=5) . ‘ .:
2) refused to complete walk (N=12) | |
- 3) refused mouthpiece (N=3)
4) no cootdination (ataxia) (N=4)
Despite the 15Z>of teat incompletion, the study found that‘6—15 year old
boys and glrls w1th 1Q rang1ng from 50 89 have aerobic capac1t) similar to
intellectually normal children. The results, howevéig could have been
_ inflated because of the absence of data on 15% of the subJects l;o
' interest1ng observatlons were made by the authors L |
1) Low IQ may be a contributing factor fo incomnletion of the
‘maxlmal test flzlof those with IQ < 79 did not complete the
test compared to 77 of those, w1th IQ > 80 '

2) 6OZ of the subJects living ‘in institutlons did not complete the

¢
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test compared to‘lOZ of subjects living at home.
In another study that was designed mainly to determine physical
trainahility of EMH adults (Andrew et al]., 1971), the maximal treadmill
ktest was>used to measure VO2 max. of the subjects. Alth0ugh no problems
regarding the use of the treadmill test were mentioned, the results of
three subjects (two from the control group and one from the experimental
group) were missing from the report. No reasons were mentioned for the
lack of data on three subjects. It is possible that the subjects eith;;
dropped out of the stud},'or uere unable to complete the test.
The major differénce between the two mentioned treadmill studies is
. . .
the amount of time allowed for subJects to be famillar with the test and
the testlng ‘environment. In Bar-Or. et al.'s study, the children were 81V§nr
2 to & minutes of practice prior tofactualyperformance on the treadmill.
The children had no previous experience at.all with treadmill walking. EMH
adults in Andrew et al.'s study were given 2 different practice sessions
to be familiar withrthe_treadmill test before being asked to perform '
: maximally'on;the third session: The time allowed for famillarization.with'
the test and the testing environment is of maijor concern when testing |

mentallehandicapped subjects. It hasfgenerally been shown that the MH,

because of the nature of mental retardation, takes a longer time to

process 1nformat10n, under tand task demands and perform optimally. Wagner'.

(1967) had reported that etarded ch11dren require greater incentlve to
‘perform well on phy31ca1 profic1ency tests. Most importantly. hlS Study
found that EMH subJects nee§5more practlce:trials‘andﬂtime to achieve
vmaximal performance His EMH subjects did not reach maximal performance on'
physical proficiency tests until about the. 9th trlal and no earlier than
the 6th trial Considerlng the slower learning and information processing

}abllities of the MH ‘it would seen that 2to4 m1nutes of practice ona

\



totally strange test is not sufficient to elicit maximum performance. The
percentage of test incompletion in Bar-Qr et al.'s study could possibly
have been lower if the,subjects were alloued\more time and practicé to get
familiar with, and less apprehensive of, the test. Experience has shown
that even inexperienced‘non—MH subjects take quite a while to get used‘to
walking or running on a treadmill with a mouthpiece. Researchers working
with the MH need to consider the characteristics of such subjects and

design their study accordingly. Testing the MH with prqcedures and

: ‘ ‘ 7 .
considerations that have been established for the non7MH population is not

always appropriate or feasible. ‘ : \\_4,/»~/b }

An alternative laboratory procedure'for assessing or predicting
“aerobic capacity is using the bicycle ergo eter. Protocols establlshed for
such ergometry testing often require tha subJects keep a consistent
cycling frequency (1e.’revolut10ns per mipute, RPM) or pedal at a constant
resistance so that the work -done can be etermlned Such’ requlrements are
often problematlc when dealing with the MH: In a submaximal ergometry.
study that investlgated the physical capab111t1es of EMH adults Nordgren
(1970) found that because the MH had con31derable difficulties in. ]
;maintaining a prefixed rate of RPM on mechan1ca11y braked b1cyc1e
ergometers, electrically braked bicycle ergometers had to be used instead.
However, even the 'use of electrically braked'blcycles.dld not totally
“solve this problem because there were some subJects who were still unable

‘ to keep the RPM within the limits required for the relevant workload to be

_determined" (Nordgren, 1970 P 9) It is disturbing to note that of fiveb

; _studies of-ergometry testing of the MH reported to date (Nordgren, 1970;

’ Cummings;-Couldingh& Baggley, l971;:Mahsud.& Hamilton, 1974; Coleman, |
“ - Ayoub &7Friedricﬁ:"1976; Andrew et al.;_1979), only Nordgren had reported

. test incOmpletion (25.4%) and discussed reasons for thisvproblem;’Almost

/
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all the other sgudiee_either neglected this issue or merely accepted it
without qeeetion. For examéle, although Cummings et al. were able to
exercise moderately MH children wieh Submaximel loads on electrically
braked bicycle ergometers, tﬁey found that it was not possible to exefcise
the-seme subjects maximelly; nor was it possible to obtain satisfactory
air collections to predict the V02 max. of this group of subjects. No
reasons or explanations were provided or mentioned to explain why éhis was
so. ‘§

Maxl@al performance in all VO2 max. testings is most often terminated
‘due to subJectlve exhaustion, as 1nd1cated by subject's" 1nab111ty or

-

unwillingness to carry on with the test. This criterion for termineting
VO2 tests, and hence ‘determination of VO2 max. values, has proved te be
’cqnfounding in Maksud & Hamilton's study. Significantly, this is the only
meximal ergometry.test used with MH to Be reported in the 1iterature.
‘Maksud & Hamilton suggested that because the MH do not have extensive
experlence ‘and/or tra1n1ng on riding a bicycle it 1s~often possible that
local fatigue neeessithtes the.te;minetionrqf the bicycle ergometry‘cest'
befOre maxima}_CV capacities are éttainede»Shephard (1972) was alsp of the
opinion tﬂet when teSting non~MH subjeces, such lecal discomfort in the
active muscles is‘responsible for terminating efforts in bicycle ergometer
.teses. Even though only a submaximal tesﬁ was used in his study, Nordgfen"
dlso noticed thef there was a discrepancy between the'subjéétive
experiences of exhaustion and Ehe ofeen modeféte dﬁjecfively—measured (eg.
heaft-rate; respiratory frequency and degree of workload) submaximal
effoft; Tﬁe problems and dlscrepancies reported indlcate possible _

‘ ‘confoundihg of the validity and rellability of such CV fitness tesﬁing of

the MH. Such confounding makes it difficult to determine whether the

results from maximal CV tests reflect maximal CV capacity or the MHs'

“
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experience at and/or willingness to tolerate .the discomfort and pain of

\ :
- maximal physical exertion. Although maximal CV tests are considered the

‘best procedures for evaluating CV fitness, it is not necessarily ‘the most
‘ 4

appropriate or valid method to use with the MH, especially the moderate or

severely handicapped.

[ 4
Instead of maximal CV performance tests, a few ergometry studies have

used tests that require submaximal effort performance to estimate the V02
‘max. of the MH. Physical work capacity'performance at a heart-rate of 170

beats per minute (PWC 170) appears to be the pfotocol of choice for

reported submaximal ergometry studies (Nordgren, 1970;.Cumyings et al.,
1?71; Coleman et al., 1976; Andrew et al., 1979, Depauw, Mowatt &
Hiles,1985). Electrically braked bicycle ergometers were used hy Nordgren
and Cummings et al.; Coleman et al. used-a mechanically braked bicycle |
ergometer, it is not cled -what type d? ergometer was used in Andrew et
‘al. and Depauw et al.'s study. In Nordgren's study, 33. 3% of the women and -

20.5Z of £he men were unable to complete the test. Nordgren suggested that

variability in the-degree of motivation for physical effort was the most

[' plausible exﬁlanation for several of the cases that ‘were terminated due to

subjective exhaustion symptoms. Nordgren reported that ‘although the
_submaximal ergometry test showed conside'able varying inter1nd1v1dualJ

| capacities the mean values obtalned for phy51ca1 work capac1ty on the 47
adult subjects did not dev1ate essentlally trom values obtalned for non-MH )
'men and women. L1ke the results obtalned by Bar—Or et alt, the mean values‘
obtained by;Nordgren could'have been inflated because of the 1ncomplet1on '
cases, In comparison, Colemsan et al. reported that their results 1nd1cated
that the PWC of the adult subJects tested were 20 ‘to 30% below that for,

, ;non-MH subjects of similar age and sex. However, itvmust be noted that

—

’.the subjects used in Coleman et’ al. 's study were 1nst1tut10na11zed EMH and -
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TMH males. This study is of particula} interest and concern because a
mechanically braked bicycle ergomete; was usedﬁwdth TMH subjects.
Considering tne difficulties reported by Nordgrmen, it would be helpful to
have some indication of how the researchers managed to get the TMH
subjeets to keep to the pedalling frequeney and work at the three
incremental resistance loads. Furthermore, Coleman and his co-workers
should have analysed the results of the EMH and TMH subjects separately to’
determine if there were any possible“differences in predicted V02 max.
values between the two groups. Averaging the values obtained across all
the subjects makes-it difficult‘to deteet any possible intergroup
differences between EMH and TMH subjectsi Recently,vDepauw and co-workers
investigated the use of the bicyele ergometer .as a comparable CV.endurance
test for mentally retarded adolescents. The PWC 170.test protocol was

used. Results for nine mild to moderately MH subjects tested indicated

that the CV endurance levels of these subjects were very poor"
. 3 dv
N ’6'

. S : -
FlELD TESTS OF CAéDIOVASCULAR FITNESS

Many exercise phy31ologlsts be11eve that laboratory tests, like those

'

reviewed so far can spec1f1ca11y isolate and directly measure ‘the fitness
components under study (Docherty & Quinney, 1984), Dochertyg&'Qﬁlnney
. caugioned that field tests do not directly measure tne-specificvfitness
ﬁ'components orfmetabolic capacity.‘Rather,xfield tests should mote .
'“appfopriately be referred to.aa "fitness performanée"‘neaenres'eince:
'...’it is ‘the pe;fdrmance'that'is actually.measured,rwhich;iit is
aseumed,.is dependent -upon ‘a specific metabolic or fitness
component (Dodhert} & Quinney, 1984, p-:iﬁ)- |

It is acknowledged that 1abora§ory tests can, . to a certain extent,

spec1f1ca11y isolate and measure the desired fitness components under



study for elite athletes and/or subjects familiar with the tests and the
test demands. Howeyer, it is debatable whether theléghe can be said for
the general population and the MH. If CV tests}purbort to assess or
predict CV‘efficienci,vthen factors like lack of cognitive appreciation of

. ,
test demands, apprehensiveness, and low motivational levels will most
l}kely threaten the construct validity of‘such tests. This is especailly‘
true of the MH, as demonstrated by the laboratory studies reviewed thus
far: Field tests may theérefore be the better alternatives for testing the
MH. Considering the ease of administration, and relatively inexpensive
instrumentation needed, it is no wonder that field tests are more

popularlf used for testing the MH. . ¢

'The Canadian Home Fltness Test (CHFT)
In a very recent study, the only one to be reported 50 far Reid,
Montogemery & Se1d1 (1985) utlllzed the Canadian Home Fltness Test (CHFT)

step test, as part of the Standardized Test of Fitness, to estimate the CV

25

irfitness of moderately‘MH adultS‘in the‘Montreal area. A ‘total of 105 males .

-

and 79 females from five sheltered workshops weredstudied Of these 184

subjects, 36 subjects (19. 6%) did not complete the CHFT test. The reasons
\ o ;
provided for non-completion of the test included: ‘

_ 1; refusal to cooperate (N:lS),

“',,,2; inablIlty to perform without 8331stance (N=13), and’

'_3;‘exceeding the blood pressure criteria for the Standardgzed Test -

.of'Fitness (N-8)-» .
» The major problem encountered by the‘researchers when u51ng the CHFT uas
| that subjects were unable to perform at the stepplng sequence tempo
‘»appropri&te for their age. As such Reid et al chose to»count the number

of ascents performed by each subJect per m1nute and then predlcted the \



maximumvoxygen uptake with a regression equation put forth by Jette,
Campbell, Mongeon & Routhier (1976). Results indicated thatﬁthertested
adults predlcted maximum oxygen uptake values ranged between the second
and thé sixth percentlle of the non—MH norms. While 1t is true that the MH
generally have lower CV fitness than the;non-MH, it is felt that the
results'obtained by Reid et al. may be an underestimation of the actual.
predgcted values that the MH are capable'of,-confoundediby the pfocedures~
.usedqto'estimate'maximum orygen dptake in this study. In counting the o f
number of ascents, and not requiring subjects to step to the reduired
tempo, Reid et al. actually changed the protocol that. was established-to
predict VOZlhax ; consequently the" va11d1ty and rel1ab111ty established
for the CHFT test may not hold for this study. In addition, reliablllty of

the regression equation used has been criticized by other researchers

(Ashton, Cohen»& Murphy, 1982)"Reid and co;workers acknowledged‘in their‘ L
report that the regresslon equatlon is in need of some reflnements o
Despite the d1ff1cult1es encountered in this study, there is, hohever,

-much potent1al in the CHFT as'a valid CV test for the MH Research needs b‘i*
ito be conducted to determlne the number of trlals that the MH: need in. B
order to perfarm the test correctly, and what testing mddifications and
Qteachlng progress1on should be used Like Cummlngs et al,, Reid et al
'showed that it was not easy to use a test establlshed for the non-MH

There is: therefore a need to have a 51mp1e, and yet valid and reliab1e~Cl”;f

_-test avallable for the MH

.ThefEndUranCe Run ,

Since?the late SO's, the‘endurance‘run has*become'one-df'the*mOSEZ"”'d

. w1dely used t1eld tests of CV endurance. Its popularity stems frbm the

'fact ‘that 1t is- an easy test to administer' the time, expertise and




o
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’“equipment needed to conduct the test are minimal; but most of all, running
'is a simple actiyity that, presumably, everyone is certain to be familiar
with. The testing and introduction of‘the 12-minute run-walk by Cooper‘
(1968b) confirmed the va11d1ty of the test' and spearheaded the trend for
physical educators to use the endurance run to eva!uate CV fitness.

Appreciating the need to have a simple means of testing for CV
‘fitness of the ME population, the Amerjcan Association for Health,
Physical Education and Recreation (AAHPER) was one of the first to-use an
vendurance tun to assess the CV endurance of the MH in 1968. Its Canadianp
counterpart CAHPER, introduced the endurance run to the TMH in ‘1983 when

‘ the Canada Fltness Award (CFA) was_adapted for the TMH. There are, PJ
Whowever, many dlfferences between the endurance runs put forth by these
two _associations. In the AAHPER Special Fitness Test for the mildly MH and
the moderately MH the CV endurance‘component is determlned by a 300 yard

B (275m) endurance run. The Canadian CFA—Adapted for the TMH, on the,other
hand ‘has three different and Tonger distances for three differénﬁ”ﬁge

groups 600m for -9 year olds, 1, 200m for 10-12 year olds, and 2, OOOm for

those 13 years and older

-
&’ b

The AAHPER hndurance Run for Mhe Mentally Handicapped
Orlglnally the AAHPER Youth Fitness Test was designed for the non-MH
//;:;ulat1on. The d1stance of the AAéTéR Youth endurance run was
600 yards. Seyeral 1nvestlgators (Brace, 1961; Stetn, 1965‘ Sengstock
1966§§have used this run to evaluate the CV fitness of the EMH.
Qteln (1965) tested 24 EMH boys wlth the AAHPER Youih Test in October
and the following May. The combined rESults of the two testlng se531ons

',Showed that 43,Zl(gf the boys fell below the mean of the national norm for

_ the QQp;yard run;'SengstOCk (1966)'comparedpthe performance‘of EMH boys on
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the AAHPER Yeuth test with two groups of non-MH subjects, one group of the
same CA and the other of the-same MA. Sengstock reported that as a group,
the 30 EMH sugjects' performance on the 600 yard run was at the 50th
percentile of the natioﬁal norm while Lhe CA-matched normals.were at the
l68th percentile. There was very little difference between the EMH and
MA-matched subjects; It should be nofed that in all these sfudies, there
: \ 0

were no reports of test incompletion and/or'diffiCplties related te
testing ‘the EMH with the 600 yard run. Studies using the 600 yard run with
TMH subjects have yet to be reported.

In 1968, e quification of the AAHPER Youth test was developed. by
Rerick to make‘the test valid and usable by the EMH population. Known now
as the AAHPER Special Fitness Test, this battery'of tests includes a 300

1

yard run inetead of the regular 600 yerd. Rarick, Widdop & Broedhead
(1970) conducted a pilot study with 4,235 EMH’sebjects’across the United
States in 1966 to colleet normative data and establish national norms for
the Special Fitness Test. According to the authors, the.300 yard run was
"long enough to tax the endurance of the retarded childfen and was not as
great a motivatieeal probiem" as the longer 600‘yare run. EMH performance
on the 300 yard run in ;his.study coe}d not be compared to national norms
for:the Youth‘test‘er any other previoue studies due to the difference in
distance. However some generalities were made by the authors. The
perforﬁence of EMﬁ boys on the 300 yerd‘fuh.approximately

' followed the trenq ef the nationai resuifs pf‘non—MH on the 600 Yard run.
That is, the performance curves of the EMH.and the non-MH~boys were almost
linear throughout the age renge 8 to 16 years; leveling off ih years 17:
and 18. On the ;ther hand the performance curves of the>EMH and the

- non-MH glrls were slightly dlfferent on the 300 and 600 yard runs

respectlvely The mean performance of the EMH glrls 1mproved sharply

28



between .ages 9 and 10, with a modest improvement up tc age 13 and a *
gradual decline thereafter. The AAHPER norm for the non-MH girls showed,

?

however, very slight variations between ages 10 to 17. Rarick et al.
concluded that EMH girle on the averagehimproved perfor%ance with
advancing age up to 12 and 13 years, whereas non-MH girls showed very
little change in the preadolescent and adolesceqt years. As in previous
AAHPER studies, no cases of incompletion of the endurance run were
reperted.

Londeree and Johnson (1974), in.an effort to collect normative deta,
administered the AAHPER Special Test to:606 male and 499 female TMH
subjects aged © to 9. The results ftom this study were then compared to
the national norms established for the non-MH and EMH populations. This
was, and etill is, the single most extensive study of TMH subjects'
performance on the AAHPER Special Test. Londeree and Johnson noted in.
their report that many of the subjects did not participate in the 300 yard
run. Percehtage of subjects who did not participate in the run, ¢ompered
‘to the other test items, taﬁged.es high as 43Z for the females and 40% for

~

~the males. No reasons were given for noﬁ—participation. Could it be that

subjects refused to partic1pate in the run or were they refused perm1531on

to run the 300 yard run by their parents or guardlans'7 Alternatlvely, did |

¥

the authors mean that subjects were unable to complete the run when they
reported 'non—participat&on'7 It would definitely be very*helpful and
enllghtening if the authors had prov1ded reasons for the reported

non—partic1pation. Results from this study demonstrated clearly that

.

overall TMH performance on the Spec1al Test was conslderably'below that of

‘the EMH and the non-MH. The interquartile chaqnels of TMH performance on

o f

the 300 yard did not overlap the EMH or non-l ercentile channels. AlggY

K

‘the TMH interquartile channels for the 300 yard run appea to be wider



than the corresponding channels for the EMH and the non-MH. This finding
indicated wider interindividual variability on the run for the TMH.
Londeree and Johnson (1974) suggested‘that possible explaqations for the
overall subaverage performance of‘the TMH on the Special‘Test were: |
1) Conceptual complexity of the test_items and intellectual loading
on the tasks, ”
2) The excess weight for height and the lack of physical fitness of
the TMH, and
3) The little time spentvon physical fitness per se during the

. typical physical education program for MH students.

The Twelve Minute Run

So far; there appears to be only one study thet has tried to ®
determined the CV'endurance of the MH with a 12-minute walk-run. Depauw,
Mowatt & Hiles (}985) attempted‘to‘compare the reliability of a bicycle
ergometer test with the 12 minute walk-run with nine MH subjeots; Results

of the subjects' performance on theﬂfZ minute walk-run indicated that
their endurance levelé were at the Sth'percentile of the/norms.
Interestingly, Depaub and co-workers measured HR responses at every .

\

2-minute intervals and reported that the heart rates reached during the
\
run were higher (in'some cases, above predicted maximal HR) and also much

more variable. IR

RELIABILITY AND VALIDITY OF THE AAHPER AND CAHPER ENDURANCE KUNS AS
MEASURES"OFrCARDIOYKSCULAR ENDURANCE |

Two ma jor considerations when selecting a test battery to evqluate
. phy31cal fitness, espec1ally for the MH, are that of reliability and

validity of the measurement under the normal conditions of administration.

30
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Reliability and Validity of the 600 and 300 yard Runs

Concerns regarding the reliability and/or validity of the endurance
runs in the AAHPER You®¥h Test, the AAHPER Spec1a1 Test and the 1n1t1a1
. CAHPER FitnessrPerformance Test were expressed by several authors (Falls,
1966; Doolittle & Bigbee, 1968; Bolonchuk; 1971; Smith, 1972; Crawford &
Mason, 1974;'Jackson; 1975; Docherty &ACollis,'1976; Speakman, 1977a). The
ability of the 600 yard and 300 yard runs to provide an accurate and valid
indication of CV fitness was questioned by many of these investigators
because of the relatively short distance and the timedrequired to complete
the runs. From their investigations conducted with normal subjects,
ﬁolonchuk (1971), Smith (l972) and Jackson (1975) criticized the AAHPER
600 yard run's validity and concluded that the run was a test of muscular
and.anaerobic‘uork as opposed to aerobic work. ln the AAHPER Special Test
for the EMH, the norms‘estahliShed for the 300 yard run range‘from 1:47
min. at the 15th percentile for 8 year old boys to 0:49 mln at the 85th
percentile for 18 year dld'boys Physiologically, the dlstance and time
deemed necessary for conaletlon of the run do not support the claim that
300 yard run is testing CV fitness. It is generally believed, and has been
shown by laboratory studies (Astrand & Rodahl 1977; Fox & Mathews, 1981),
that duting the onset of any intense exercise, energy for sustaining the
exercise durlng the first 2_to 3-m1nutes is predomlnantly supplled by the
"anaerohic‘energy'system. If EMH subjects are completing the’run:in such a
short time frame, it seens reasonable‘to argue that the 300 yard run is
more of an anaerobic test that taxes the anaerob1c 1actac1d energy system
and not~g\e aerobic energy system as clalmed’ ) _ )

Falls (1966) and Doolittle & Bigbee (1968) 1nvest1gated the
reliabllity ot the AAHPER 600 yard run as an indicator of CV endurance

d with normal subjects and reported that the correlatlon between the 600

‘



yard run and maximum oxygen uptake was 0.64 and 0.62 respectively.

Crawford & Mason (1974) and Docherty & Collis (1976) alse’investigated the
reliability of the CAHPER Fitness Performance test ;ith normal subjects in
a two-part study and reported some interestikg results, The initial
reliability coefficient obtained by Crawford& Mason‘for the 300 yard run
was 0.419. In the second part of the study, the‘authors introduced
innovations and variations in the administratidn of the CAHPER test to
raise motivational levels and reported that the'reliability\coefficient
for the run increased to 0.821. This second reliability coefticient value,
according to the euthers, indicated that the 300 yard run was sufficientli
‘reliable if subjects are motivated _to perform. Reliability coeff1c1ents
were obtained in this study by test retest comparison of the same tesJ -
within each part of the study. Raising motivational levels may increase
the reiiability of the»test‘itself, but it does not netesearily increase
the validity of the run as a CV test et all. ) v " ‘ﬁ>

I3

‘e ~Docherty & Collis (1976) correlated 55 non-MH subjects' performance

on thec%AHPER 300 yard run with the PWC170 test and reported a correlation

coefficient of -0.058. The authors concluded that the extremely low‘“
correletion indicated that.the 300 yard run is "not a valid measure ot
aerobic capacity butvdependent upon speed, and ;n‘perticnlar, leg bQVé*-"‘

It is evident ‘as demonstrated by-the studies'reviewed that"the
'valldlty and reliability of the 300 and 600 yard endurance runs ass
~indicators of cardiovascular measures are highly quest1onable It was
precisely ‘due to sucheconcerns‘that CAHPER revised the FitneSS'Performanee
test“and replaced the-300'yerd run with ionger distanceS'ranging from 800m
to 2,400m. "CAHPER's profe531onals were of the opinion that the longer

[

distances are more capable of tax1ng the CV capacity. Tt is thus believed

that the longer distances are more valid tests of,CV.endurance.'Although_

A 1



. of the CFA—Adaptedgendurance run,

~ PACING DURING THE ENDURA}J'C-E RUN

b

e

investigations to support this claim have yet to be conducted, many

'-'emine?t physiologists like Astrand & Rodahl'(197i), Fox & Mathews (1981),
—

McArdle, katch & Katch'(l981) are also of the opinio@7that»1onger'distance
;;;ning is a valid method of assessing CV endurance. Desbite the question
f.yalidity and reliability, AAHPER is still using the 300 and 600 yard
runs as CV endurance tests. AAHPER should, and can,‘only determine
perfornance on the run ber se and not use the ruas as CV capacity

predictors. t

Validity and Reliability of‘fhe CFA-Adapted Endurance Run
Con51der1ng the numerous problems associated with testing the TMH,

whether in the laboratory or in field testing, and the only recent

introduction of the CFA-Adapted program,'it is not surprising to find that

no single study‘has yet tried to determine the'validity‘and/or reliability

~

Outside .the laboratory, the endurance run is used routinely to assess.
CV fitness. Endurance runs are based on:
.ele the reasonable notion that the distancebone is able to run in a
. . . > .

specified time (in excess Of'S'or 6 minutes) is'determined'by the

ability to maintain a high steady rate level of oxygen consumptlon :"

(McArdle et al., 1981, p, 145)

Although the endurance run has been shown to be a reasonable predlctor of

CV fitness, the influence ‘ands confounding of a self- selected pace upon

performance have often been’ overlooked Katch et al (1973) have proposed S

that endurance runs are uncontrolled exerc1se tests where subJects may. be

performing in a manner 1nconsistent w1th their true CV. capac1ty because of

33
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pacing errors during the run. Corbin (1973) was especially critical of the
ability of rne endurance run”as a measure of CV fitness for children
fbecénse he felt that most children have an inadequately developed concept
of pacingr Adequate or proper pacing, he believed, can make the difference
between good and poor performance on the éendurance run. Katch end
co-workers (1973) symmed up aptly when they commented that:
. .although performances such as... various running eéknts have
been used as‘teste of endurance, interpretation of results is
diff;cu%t because of certain problems inherent with the particular ;
test procedures. In an endurance runndng‘test, for example;
what should be the proper starting pace so thet some individuals do
not begin running‘too fast so they are forced to slow down because.
of the accumulation of a large lactate debt? Other individuals
might begin too slowly (and continue that way) so that their final.
performance score‘may not reflect their true endurance capacity. In
this framework, the Cooper 12-minute running test-negleccs tne need
" to establish efféctive‘paciné'for inexperienced subjec\s.
The validity of the endurance run is thereforevhighly questionable when
trainable mentally handicapped childrenuand youthsiare teeted because
. experience has Shownithat such'indivdduals often do noc-néwe anj

‘appreciation for the concept of .pacing. -
' 1

-

MOTIVATION AND PHYSICAL DIFFICULTY OF THE hNDURANCE RUN
While researchers concerned themselves mainly w1ch evaluatlng the
performance of the EMF and TMH popuratlons on the‘GOO and 600 yard runs,‘

and comparlng thesé performances w1th the national norms for the non-MH

o Speakman (1977a) should be commended for looking beyond these concerns.

Speakman was of the opinion that_when phy81cal fitness tests designed for

LS



the non-MH population are used to measure the fitness of the MH
“Ppopulation, there are three major areas of difficulties that the MH may
experience:

1) The test items may be ysically too difficult for the MH to

perform,

2) The test items may be motivationally too demanding, and

3) The test items may be too complicated for the MH.
‘ Fait andfkgggerer (1956) have provided substantial evidence to support

. s |

Speakman's concetn that fitness test items may be too complex that MH
children cannot produce maximal effort. Their study of 4? EMH poys'
performance on two notor’tasks, the vertical jump and the squat thrust,
showed that results from the vertical jump were favourable when compared
to those of the non-MH whereas the squat thrust performanog was
significentiy lower.thanvthe results of the non-MH population} Fait and
Kupferer concluded that the d1fferences were 1nfluenced'by the complexlty
"of the movements 1nvolved 1n performlng the squat thrust than to basic
differences in motor‘and tltness ab111t1es. There .were no other ‘studies
'thatpdealt yith issues ofptest'diffitulty when testing the MH;' |

In an ettempt to answer his own concerns, Speakman (1977b) designed a
f‘.study to investigate the suitability of the Hafden'Fitness‘TeSt items for
the'MH The test 1tems were evaluated to see if they were- phys1ca11y too
'dlfficult, motlvationally too demandirig and for degree of complexlty The
300 yard run’ was one of the elght test items 1nvest1gated The other ltems"
were @ flexed arm hang, med1c1ne ball: throw, back extension flexlblllty,
speed back 11fts. speed sit ups. vertlcal Juup, and floor touch
'fiflexibillty. It was found that the 300 yard run was the most

7 motivationally demandlng test item. Unfortunately, despite his good

'”intentions and well considered concerns Speakman s study was too

o



depég;;;:‘;pon poorly defined éggGect{ve criteria when he Ettemé&ed to
identify the three difficulty areas. For example:
. the decision as to whether an item was too bhysically difficult
was made firstly after the tester had determinedfghat the subject
understood the correct performance of -the item‘aﬁa. secondly, after

the subject had attempted to perform the item. If there were a,

number‘bf subjects who understood the correct performance of th;}

item, yet were unable to perform it, the decision would be made

that the item was t06 physically diffichlf (Speakman, 1977b{’

p.32). : L

The lack of well-defined constructs apd objective criteria to assess the

1\

degree of the suggested difficulty areas made Speakman's study a weak one

!

in this respect. However Speakman's study poséd the challenge that no
study has yet taken, that is, can we determine objectively and accurately

whether'physicélifitness test items are.physigali? (ie. physiologically)

and motivationally too demanding fof/LhB/EMH and the TMH? The degree ¢

physiological difficulty involved i therendurancg run is of barticu ar
- - ) ‘ -
interest since it has been reported thip many TMH children and yoyth are

unable to complete the run. An extensive Ségrch through the lite atufe_has‘
failed to produce ény studies related to investigation of the
" physiological deﬁandé of theﬂepdurancé run .upon MH and non-MH ghildren and
« youth, | | | |
(. .
| HEART RATE‘AS A MEASURE OF CARDIOVASCULAR FiTNESS AND EXERCISE INTENSITY'

The exercise int:nsity éhét an individual works at‘can‘bg dexermined
by direct oxjgeﬁ'tonsumption'megsurements orvby the changes in hgart .

responses measured during the activity. Direct measurements of oxygen

consumption during gxercise‘involve extensive laboratory facilities,
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equipment and exoertise, as well as considerable motivation or the part of
" subjects. Such testings are potentially risky and not suitable for
inexperienced and untrained subjects (McArdle et al., 1981). Conaequently,

: ‘
HR measures are often used to estimate exercise intensity or circulatory
capacity (Astrand &‘Rodahl, 1277; Fox and Mathews, 198l). Many studies
have shown that the changes‘in the measured QR correspond to the changes
in the. inten31ty of exercise (Astrand & R?hming, 1954; Malhotra, Gupta &
Rai,1963; McArdle et .al., 1981). Heart rate response measurements during
exercise are thus by far the simplest and most extehsive measures utilized

for evaluating CV capacity.

It haa been shown that HR increases linearly with increasing—‘
workloads or V02 in “both trained and untrained subJects (Fox & Mathews
1981) The hié?gigthe exercise intensity, the greater the HR response. The
rationale for using HR‘as an estimation of exercise intensity is therefore:
based on this linear relationship that has been shown to exist»between HR
and oxygen,consumption in submaximal tyne of exercise tests (Astrand:&‘.'
Ryhming, 1954) Some studies have suggested that this linear relatlonshlp
holds true only for HR up to about 170 beats per minute, beyond which the
relationship tends to be asymptotic. It should be noted that thlS linear
relationship was often tested and verified with adult subjects and rarely
with thildren. A b1cyc1e ergometry test conducted by Cummings & Danzuger
(1963) to determlne the‘!grrelation of pulse rate with oxygen consumption
in children found that the pulse rate method of determining working
capacity in children is a valid one. Metz andvAlexander (1971) have.alsov

shown that - HR during submaximal work is 51gn1f1cantly related to maximal

‘ oxygen intake for 12-15 year old boys.‘ ‘ : ’ R

9

13



CHAPTER THREE

METHODS AND PROCEDURES

THE SCHOOLS
The sample under study was selected from three schools in the
Edmonton Catholic School System. Co-operation from the schools was

obtained 4-6 weeks before actual testing began. In each of these schools,

. there were two classes designated'for TMH students, with class size
ranging from 6 to 10 students. None of the threelschools had ever used theu
CFA-Adapted format with the students before..The purpose of the study and
testing procedures was explalned to the teachers during the initial
meetings. Concerhs and questions that the teachers had were‘attended to
before accompanying letters and consent forms‘for partlcipation (See
Appendix C)-were delivered to the respective schools. Teachers were
requested to explain the study as carefully as.possihle to parents and if
the need was there, to contact the tester.-All consent forms ‘were

collected from the respective schools before testing began,

“

3

School A o i

Students from this school had been very ‘active during.thegélto‘6"“
’months prlor to this study. lhe-students were ihvolved in avresearch
:prOJect that 1ntroduced them to’ skllng during November - February, pool
canoelng from March ~ April and blking from June - July Also, -some
students served as subJects for a. pilot study of the present study in late
March. During the pllot study.only two testing sessions were conducted.
Subjects from this particular school were very familiar with the tester —
'due to the numerous contacts they had through the various activitles.

<
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Consent for pa{ticdpation was obtained from all subjects selected from

this school. - . N

~

School B

Students from this school were the least verbal. Those subjects in

1 -

the 13 and older age group were'all_non-verbal but responded well to

instructions. Consent for participation for two students was not given by -

>

their parents. Physical activities provided for the students included PE

classes, swimming and horse-backiriding.

School C

All of the TMH students from School\C were between 10 to 12 years

\

old, All subjects selected were given perm1331on tg part1c1pate "The

students were very verbal and encouraged eaoh other WFll during the
“ .

' testing runs. Regular PE classes, swimming and\outdOO{ activities’ were

~part of the students program in school o Q&\ N

'

_THE SAMPLE IR | ECE

‘ ' \’
bor clarity of results,‘it was - decided that only those students who

‘did not display any physical handicaps would be selected Children 'v,__

'psuffering from any cardiovascular disease(s) and/or seizures were also o

i_excluded The selection criteria wené%used to. av01d any p0531ble

e

'lpconfounding of the results that may be attributed to any of the’ mentioned

‘_factors.,In addition, only those subJects who had parental consent. to

‘participate were used o o R o . SR _— .

A

\

1
]

’ 1 A total of 24 TMH students, 18 males and 6 females were 1nvolved in |

- the study initially. However one female subJect had to be excluded from

the study when she moved to B C after the second testing se351on. Male .

l} B

N\
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A

v . Y »
-and female subjects in the 10-12 year ofh\ﬂﬁe group were grouped and :
tested together as a group. The breakdown of the sample accordqng to age,
sex and school is shown in Table 1. - ; ‘ .,4/

Initialiy a sex and age grouping of subjects was proposed in the
design of the study. However,-due to the lack of subjects available in the
10-12 age group, it was decided to group all the available subJects in

that age ‘group, males and females and test them as a group

3

Y

EXPERIMENTAL DESIGN OF THE STUDY:

[}

The study consisted of five consecutive weeks of, testings from Masy to
. : ' . ‘ o '
Jane. Each snbject was tested once per week. The first testing session’ of-
“the endurance run was a pretest using the current CFAeAdapted test -

'protocoly‘Foliowing the pretest, subjects were grouped and essiéned to

either Experimental or Control conditions. ' _ e

‘Experimeﬁtel'Grdup
. Subjects assigned to the experlmental condltlon ran with- _
.pacer—prompters at\spec1f1ed paces during the 2nd- (Tl) 3rd (T2) and 4th
(T3) testlng se351ons. Durlng these three treatment se331ons, the propoaed

pac1ng protocol was ut111zed

Control Gmupw T A *
Durlng the three treatment se381ons of the study, control subjects ev
ran the endurance run accordlng to the current test protocol as 1n it?
pretest. That 1s, control subJects ran independently withOut pacer
-prompters throughout the flve testing sessions For the finel testing

se551on on the Sth week all subJects in the same. age group,,whether,

experlmental or control were randomly assigned to run the endurance run, R

» three subjects per trial The current CFA«Adapted test protocol was USed"*'
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in the final testing, Table'2 shows the exﬁerimental design used in the °

study. s
Iy
Table 1
‘ Subjects’grouped according to Age, Sex and School.
School © 10-12 Year Olds - 13 Years and older
L :
I 4
Males  Females ~ Males
| 4 . < ,
i L. V ¢
| School A 1 1 - 7
-Schogl B 2 2 3
| School C 5 3 . -
- _
P ’ ' . : 7 .
Total 8 6 10 N
e Table 2

Ekperimental Desigh of Study.

PRE-TEST [ T2 T3 POST-TEST
EXPERIMENTAL ~ CFA CURRENT CFA PROPOSED CFA CURRENT
. -GROUP c : i . | _ ) ,
CONTROL- *  CFA CURRENT . CFA CURRENT . CFA CURRENT
GROUP , , S T

p—
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ASSIGNMENT OF SUBJECTS TO TREATMENT CONDITIONS
- Subjects in a specific age groub were rank-ordered according to their
preteét performance on the CFA-Adapted endurance run and then assigned to
either experiméntal or .control condition. The rank-ordering of subjects
was‘ﬁaséd bn 2 Eriteriaa/
1) for those subjects ‘who were ablg to cohélete the run within the
set criterion time of the CFA-Adapted protocol, the time taken'to

complete -the required distance was the dependent variable used for

ranking. y

2) for those subjects who were unable to complgte the run,_tﬁé total .
distance covefed/comple%ed was the other dependent variable used
fbf ranking. All subjects raﬁked in thislhanner were then ranked
behiﬂd those who completed the run.

After all:subjects were rank-ordered, sub-gfoups of ﬁhree~su5jects were
made. Subjects were then assigned to either experimental or control
condition accofding to the following procedures:

»



RANK-ORDER OF SUBJECTS

TREATMENT CONDITION

- CONTROL

2 EXPERIMENTAL

3 EXPERIMENTAL

4 EXPERIMENTAL

y 5 CONTROL

6 EXPERIMENTAL

7 EXPERIMENTAL

8 EXPERIMENTAL

9 CONTROL

10 EXPERIMENTAL
T 11 CONTROL

12 EXPERIMENTAL

JUSTIFICATION OF ASSIGMENT PROCEDURES

Random assigment.of subjects to either experimental or control
3

43

conditlons has generally been the method advocated by researchers t0'avoid

.}

selection bias and allow for representatlveness of the sample under study.

However because of the small sample size 1nvolved in thlS study and the -
nature of the dependent variables belng measured |
possibility that random selectlon would not necessarlly allow for
representativeness of subJects in both experimental and’ control
tenditioné. The rankéordering;andvsystematic sub-grouping method was

therefore used to ensure that subjects with varying‘performance levels

there is a high

A
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were preéent in both the experimental and control group. This made it

possible to determine whether changes in performance variables during the

treatment sessions were in the same ‘direction or otherwise for sub jects

within each treatment condition and across conditions.

/S—LM‘\XPERIMENTAL GROUPING

' ]

¢

Based on' their pretest performance, experimental subjects ran at

different pacing times during the treatment sessions. To-arrive at an

appropriate pacing time for each subject, subjects assigned to the

experimental condition were systematically grouped, according to their

pretest performance; into the following sub—experimental group. The

grouping was based on the 4 award levéls of the CFA, that is, Bronze,

Silver, Gold and Excellence.

.y

10-12 year olds

.Group Al - those who
“ Group Bl - <those who
Group C1 - those who
.Cgopp D1 - those who
Group E1 " - thosg who
Group F1 - those who
13 Year olds and above
.Group A2 - ‘thoée.who
Grbup‘Bé - those who
,Group‘CZI —.'thoée,who
/ Group D2 - tﬁose’wbo
Group E2 - - those who
Group F2 - Qh?<

those

cannot complete .600m

completed 600m but not 1,200m -

.completed the "1, 200m at/below ;he"Bronzg.level

completed the .1,200m at the Silver level
completed the 1,200m" at’ the Gold level

completed the 1,200 at the :Excellence level

cannot -complete I;QOOm‘

completed 1,000m but not 2,000m?“
compleged the 2,000m at/below the Bronze level -
completed the 2,000m at the Silvér'lqyel |
tompletéd.the 2,000m at tﬁeﬂGbld level . *

completed the 2,000m at the Excellence level .
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Pacihg timee for the sub-groups were—determined based on award times at
each award level, with the-pace for each gfoup of experimentallsubjects
being set at the next fastest time. For example, subJects who completed
the pretest at the Silver level (Group D2) wvere paced at the Gold level on'
the, first treatment session. However for those who completed at the
Excellence level, pacing times were generally 1 minute faster than pretest
. time. (gee Appendix D for actual pace times?.,Experimental subjects who
were able to complete the run at the set pace or better during the
treatment sessions were then‘paced at the next faster p??e on the’
subaeduent treatment session. Those who were unable to meet the

pre-determined pace during treatment sessions were paced at the same pace
o . ¢ . ‘

on subsequent runs.’

COMPUTATION OF PACE TIME FOR ‘EACH 100m MARK
In the,ptoppsed protocol, two pace-keepers were utilized at each 100m
mark to keea'the paceréprompters at the right’rahning pace; The»pace-
keepers had pace cards with the time computed fqr eachAIOOm and had,to
count down the last 10 aeconds‘of the'specific time computed.
| To arrive at the time fdrAeach 160& about 10 seconds were deducted

-from each 1ndividua1 award time and the result d1v1ded by the number of

‘100m (See Appendix E) That. is, the deducted time for each 10-12 year old

) award level was divided by 12 (1, 200m) For the 13 and older group, it was

divided by 20, (2 OOOm) “About 10 seconds were deducted from each award

time because it was rationalized that since the exper1menta1 subJects had
to keep behind the pacer- prompters,‘the pacer—prompters ‘therefore haq to
be running a 1itt1e faster than the award tlmes. Also, each 100m time was

,rounded off to the nearest second,
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COLLECTION OF HEART RATE DATA ) - v O

Heart-rate responses, in‘beats per minute, were averaged over
every 30 second interval by the Sport—testers during the run and stored in
the memory function of the Sport-tester's micr&computer. A total of four
Sport-testers were used. The four Sport-testers were validated with ECG
readings of a selected subject's performance on the treadmill. HR
collected by the Sport-testers were generally + 2 beats per minute slouer
or faster than those obtained by ECG readings. Karvonen, Chwalbinska-
Moneta & Saynaggkangas (1984) haved compared heart-rates measured by ECG
and Sport-tester microcomputers and reported that thevmeanvvalue of
‘heart-rates obtairied by both methods differed at most‘byvi 5 beats per
minute. ‘ : ‘ R -

TESTING PROCEDURES
All testing sessions were conducted in;the University of Alberta

Univer31ade Pav1110n running track This 200m indoor running track was

3

closed to all other univer31ty users durlng the testing sessions ‘to avoid

* -

any interference or distractlons. Sport—testers used to monitor and

collect heart—rate data were cleaned and.cheCked prior to all testings,

PEs

Digital stop watches were used for t1m1ng and pacing

SubJects involved in the study came to the Universiade Pavilion once

-

‘a veek for the. five consecut1ve weeks. All testings were conducted in the

“a 2

mornings.

Pre-test .
The CFA;Adapted endurance’run was conducted according to the current
test1ng protocol dur1ng the first testing session. A maximum of 3 subJects =

ih the same age category were tested together per tr1a1 Each subject wore
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a Sport-tester during the run.

Treatmént sessions (Week 2 - 4)

f Subjects in the expérimental group were tested sebarately from the
control group. Experimentalvsubjebts ran the required distance with pacer-
prompters setfing tﬁe pre—detgrmined baces..A maximum of three subjects
running at the same pace were tested at any one time,. A minimum of two

time-keepers were used per trial.
1 .

Subjects in the contrbl’group were tested as in the pretest.

PoSt-tes£

During the post test, all subjgct of the saﬁe age group, whether
experiﬁental or contfol, were randoﬁiy assigned to run together. A maximum
of three subjects were tested for any one grial. The cur;eht testing |

protocol of the CFA-Adapted run was,used in the post-test.

| 7/
ANALYSIS OF DATA

. Times‘taken‘by the subJecfs to complete the ruh were tabulated“fdr all
tﬁe testing sessions éo as’to.allow for cqmparisdﬁ'of perféfmance aﬁ:ossi
' sessions. Awardglevels‘aChieVed for each run were also tabulated to - g
.détérmine if there wefe any changes in the levels achie;ed;, |

In order to understand the heart rate daééafiﬁe heart-rates (in

beats per minute) averaged over every 30 seconds of the run were prganised

¢

'_intblthé folldwiné-heart—réte.intervaléf N
£ 100 bpm "0 - resting (Marshgll, 1981)
101 - 119 bpm - mild e { - R
c 120 - high nild (Marshall, 1983) lv | |
’ ‘JIAO - ‘mbdératé/high_méderéte'(ChéuséQ et al., 19849}£

' 7 160 - 179 bpm vigorous (Gilliam et al., 1981) ' ,/

"

R



180 - 199 bpm - severe (Gilliam et al., 1981)

7; 200 bpm : - extremely severe (Astrand & Rodahl, 1977)
Frequency counts of heart-rates-in the intervals were ‘then made. for each ;%&
testing sessién for e%fh subject. From the frequency counts, percentage
distribution of HR data points in each interval was computed.

Since not all subjects were able to completefthe run or achieve an
award level, there were therefore some indefinite scores. In addition,
heart-rate data points for some subjects at different testing sessions
were also losf when subjecﬁs accidently or intentionally toﬁched the
sport—_Fester recorder controi buttons. As a result, it was impossible to
perform statistical tests to determine if there were anj,significant

differences in performance or HR response between control and experimental

subjects across the testing sessions.

» .



CHAPTER FOUR

RESULTS

\
It became apparent during analysis of the data that the two age
'
groups tested had to be examined separately because of the‘glfference in
the running distance Since 31m11ar1t1es and/or dlfferences in performance
trend and response to the proposed pacing protocol were noted between the
two age groups, comparison of overall performance and heart-rate (HR)

¢

respbnses between the two groups will therefore be made throughout the
discussion of‘the results,.

Performance of sub jects on the run during.the five test%gg sessions
will be examined in the first part of this chapter. The second section
will present the findings of physiological responses to the run as
_indicated by HR.:finally, an attempt willyelgo be made tpihjghlight and
discuss cases of individual subjects\with’unique performance‘changes o

-

and/or responses to the run.

PROFILE OF SUBJECTS -
Tables 3 and 4 present the age,- sex and-pretest'times of subjects PR

ranked acoording to pretest’performance in eaéh age'groub Meen age of thexf;/

"10—12 year old group is 11 8 mean age of the 13—and-older boys is 16 0.

In the 10-12 year old group, boys and glrls were dlstrlbuted fairly evenly

‘at different positions on the rank- order. Performance of girls on the CFA-

Adapted run was comparable to the boys. . o - >9§§i,
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' Table 3

3

\
Sex, Age and Pretest Times of 10-12 year old subjects

SUBJECT SEX AGE PRETEST TIME

EXPERIMENTAL SUBJECTS

SE1 F : 11.7 6:12 min
SE2 M 12.1 ’ 6:15 min

"SE3 M 12,1 . 6:48 min

SE4 F 12.8 8:41 min .
SES : M 11.5 8:58.m1n

SE6 .M 10.7 11:01 min

SE7 F. 12,5 . '1i:10 min

 SE8 M 11.5 * INCOMPLETE

SE9 F T3 INCOMPLETE

CONTROL SUBJECTS .

-sc1’ "M 12.1 - 5:55 min
SC2 M - 11.9 8:08 ﬁ;n_ ‘ |

SC3 M - 10.0 8:17 min

' 9 11:16 hin

sca F 12
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Table 4 ¢

!

Age and Pretest .Times of l3-and-older subjects

4
3

SUBJECT SEX AGE PRETEST TIME

i

T 14

EXPERIMENTAL SUBJECTS

SEl0 oM 147 . 12:48 min ¢
SEl1 M 14.5 13:00 min
SE12 ! 16.2 1655 min A
SE13 M 15.6 'INCOMPLETE
SEl4 M 16.0 INCOMPLETE
. |
SE15. M. 17.4 " INCOMPLETE
SE16 M 16.4 . INCOMPLETE

"

CONTROL_SUBJECTS - R

S5 M 16,5 ' 12:35 min
- sce M- 17.1 17:13 min

sc7 M . 15.8 INCOMPLETE
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PERFORMANCE ON THE CFA-ADAPTED RUN

COMPLET1ON RATES ON THE CFA-ADAPTED ENDURANCE RUN

10~-12 Year 01d Group
‘Data obtained from 705 10-12 year’ old TMH children tested across

Canada indicated that only about 17.20% of these were able to complete the

[l

. 1,200m endurance run (See Appendix A). Ih this study 11 out of 13 tested
subjects were able. to comolete the same run with the recommended test
ptotocol. This represents an 84.627% completibn\rete, demonstrating a sharp
difference in completion between the ;ested éemple and‘the reported
national data. However, one needs to keep;in mind the large difference in
number of subjects tested by both studies.;Percent completjon figures -

, computed are based on the proportion of those‘subjects who completed the

run versus those who did naot; therefore each subject in a small sample

contributes more, porportionally, to the computation of percent
-.completion. Obviously, percent completion obtainedfin each .study is thus

affected tremendously by the sample size tested. f 7 .

If Subject SE6's incompletion of the run due to a fall during T2 is
J

disregarded, a 100% completion was achleved by_both exper1mental and

N . R
control subjects for the three treatment (T) sessions and the posttest.

Table 5 shows the percent completion rate for ‘both agé\groupé,

The two incomplete pretest cases, Sobject SE8 and SE9, were assighed 4

to thf experlmental condltlon and were able to complete thé 1,20Qm during .
. I

N
e N

T ané posttest sessions. That is;. completlon of the run was echieved hy

AN ) ) P

\ 1
- SE8 and SE9 when. pacer-prompters were used during Tl—T3 and this carried

p-;‘

over to the posttest even when the pacer-prompters were removed Within
-

. the limits of the small sample size used in this study, the,proposed

pacing protocolvwas‘therefqre able to inorease the»proportion of ;O~12‘



Table S

\

Percentage of completion on the CFA-Adapted endurance run

Percentdge of Completion

A
\

53

Pretest - Tl T2 LT3 Posttest
10-12 YEAR OLDS
EXPERIMENTAL - | 77.78 100.0 100.0 . 100.0 - 100.0
CONTROL 100.0 100.0 ©  100.0  100.0 100.0
' OVERALL TOTAL | 84.62 100.0,  100.0 .  100.0 100.0
13- AND-OLDER o
EXPERIMENTAL 42,86 . 66.67 66.67 66.67 71.43
CONTROL - | 66,67 “66.67  66.67  33.33  50.0
OVERALL TOTAL * | 50.00 - 66.67 . 70.00  70.00  66i67
1 - P ‘ : / _ — o



year old TMH children who can complete the run as hypothesized in

[
7

Hypothesis #1. - -~ ‘ ,.

13—and—01der Group

+ As a group, 5 out of 10 subjects were unable to complete the 2,000m
run durlng the pretest Thls_represents a 507 completlon rate compared to

11.65% completlon reported for 1,253 13-and—older TMH males tested across.

' .Canada _This represents a 35, 35% difference in complet1on rate between

A -

, SubJeCtS tested in this study and the national group,

Of the five incompletion cases obtained during pretest,‘four wvere
assigned to the experimentalrconditlon whilerone uas asslgned to control.
condition, By T3, only one expefimental subject, SE16.‘was‘st11I unablefto:
complete the run wlth a pacer-prompter.,Threelof‘the initial incompletion
“cases were able to complete the distance w1th pacer- prompters by T3. From
a 42.86%7 completlon at pretest, the exper1menta1 group achieved a high of
85.71% completlon at T3 and a sllght decrease to 71, 43% at posttest (Table
| 5). As with the 10- 12 age group, the hlgh completion percentage at T3 J
'}prov1des support for Hypothesis #1 - that the proposed pacing protocol can‘ :
‘1ncrease the proportlon of TMH subjects who cap complete the endurance N
'run. The hlghest completlon rate achleved by the control group was 66 67%

, Two of the experlmental subjects, SE13 and SElS who were unable to e
complete the run 1ndependent1y at pretest were able to do s0 at posttest.

The one control subject who d1d not complete the run at pretest never did ,}*

complete the run at any of the testing sessions. B



TIME TAKEN TO COMPLETE THE RUN .

10-12 Year Olds o 5
The times taken by each subject to complete the run and the award

levql achleved for each of the f: ve testing sessions are shown in Tables 6

and /. The best time: achaeved by each subject during the T sessions is

‘ also indicated in the table. The Mean;T—tlme over the three T sessions'is

"also computed for each subject to try and provide a more representative -

. indication of overall mean: performance during;T sessions. It must be

. : . Py .

remembered that the variability in T session performance for some subjects
[+ ’ . \ ‘

could have been caused by the change of pacing times within the T

sessions. Of the nine experimeng nsubJects, three changed . to a faster

pace by;onevlevel wvhile pacing cf s\for subJects SE8 and SE9 changed by 3

and 2 levels respectively (See Appendix F). .
- ’ .
If the Best-T-time .is taken to represent each subject's best or

.
©

maximal performance, all’experimental sub jects shoWed imprbvements in the

time taken to complete the run durlng T ses31ons when compared to pretest

\

fperformance. This represents a 1007 1mproved performance for the

g

-

experimental group during T sessions. Two out of 4 control subJects (1e

-
H

50%) had better Best-T-times than pretest times.. - :

». -«

1 ' - KRR ¢ "
Seven out’of'the 9 experimental subjects had better perfdrmanCe times

-

when the Mean-T—txme is compared to pretest time. Thls represents an

1mproved performance of 77.78% when the proposed pac1ng protocol was used

~

In comparlson,conly 1 control sthect (1e; 25%) had a better‘MeanfT-tlme
than pretest time. Regardless of whether~3est—T—tfme or'Mean;T;time isf
used to compare pretest and T performances, there appears te be a general
trend of better performance by exper1menta1 bJects when_the pac1ng

protocol was used Thls lends support to Hypothe51s #2 which predlcted



Time taken (min.) by 1Q-12 year old

Table 6

subject to cosplete 1,200m

56

T3

SUBJECTS  PRETEST T T2 MEAN-T-TIME  POSTTEST
~ D

EXPER IMENTAL \ ,
SEl 62 &\\dj(;§06 ABS. *5:59 6:33 $7:25
SE2 6:15  6:13  6:17  *6:06  6:1l 6:02
SE3. " 6:48 ¥6:21  6:52 ABS 6:37 7:40
SE4 8:41 ABS  *#7:59 .8:09 , 8:04 8:15
SES - 8:58 *8:30  10:00 9:50 9:26 9:57
SE6 11:01 *10:05 FALL .~ ABS 10:05 10:55
SE7 11:10 *10:14 16:25I _10:&9 10:29 11:08
SE8 INC 10:24 9:52 . *9:39 9:58 9:39
SE9 INC *¥11:24  11:48 11:40 11:37 12017

CONTROL ‘

scl 5:55 *5:39 . 5:30 549 5:42° . 5:47
SC2 8:08 9:03 ' 8e52  *8:l4 8:43 10:53
SC3 .8:17  10:36  ABS - - *10:09 10:22 12:39

~ SC4 C11:100 0 $10:29  11:59 _12:37 - 11:42 11:37°

. ) - Q‘\\\ ‘\ ¥
* ; BEST-T-TIME
o INC + ‘INCOMPLETE ‘ )
> ABS : ABSENT A\

8
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Table 7

‘achieved by 10-12 year old subjects

(Y

3

SUBJECTS  PRETEST T1 i T2 T3 MEAN-T-TIME POSTTEST
EXPERIMENTAL
SEL E E ABS E E G
SE2 E E' E E E E
SE3 E E E ABS E E
SE4 S ABS G G -G S
SES S G B 5 S B
SE6 B B - ABS B - B
SE7 NA B B NA NA NA
SE8 NG B B S « ' B S
SE9 INC NA NA  NA " NA TS
CONTROL
sCi- - E E E E g B
SC2 E S G G G B
SC3 ¢ B ABS S B NA
e N NA. NA  NA NA NA
| AWARD LEVELS
?E - Excellent NA - No award level achieved
G - Gold ABS - Absent
g : Silver INC - IncomPlete

Bronze
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thét t use‘of systematic pacing with pacer-prompters can improve the
performanke of TMH children on the CFA-Adapted run. :

It should also be pointed out that those experimental subjects who
improved mosf signifiéantly during the T sessions were thoée who were
fanked lowest in the group.

When comparing pretest to Best-T-time performénce, squecté {anked
1st and 2nd in the experimental group improved by 0:13 min. and 0:11 min;
respectively. In comparison, those subjécts raﬁhed 3rd to. 7th improved as
much as 0:27 min. to 0;55‘miAL Subject ranked 8th, SEQ, improved from an
'incomplete' to a silver award‘timé."A Qimilar géneral péttern»iq the

performance/chaq§es_by experimental subjects was also noted if pretest is

compared with Méan-T-time, There appeared to be a possible ceili\§ effect

4

for the two faster runﬁers,ewhich may therefore have masked or 'concealed'
any effect that pacing may have upon these two sﬁbjébts. The ﬁfbposéd
- pacing protocol was thefefore more effective with the}@lbwer éxperimental
subjects.kNo such trend in performance .changes from pretest to T sessions
was exhibited by tﬁe dbntroi‘group} Changes in perfofmahce for the coﬁg;ql_l
group were mére raﬁdohland in no spegific directioﬁ. -

An interesting observétion'is made that for five experimental
susjects,rthe Bes£—T-tim¢ was achig?ed dufiﬁg the first T.sessfbn (Subj%ct'>
SE4's T2 performance is considered a T1 performance due to s@bjectié o
'absenté?dufing Tl)t Such én.observation miéht éuggest that in general,
thereﬁis~ho need for more-than‘one pacidh tfia1 to obtain beSt:pgrfqrmance N
if the subéequéht pacing is approhriétely based -on" each éubject's pretest
performaﬁce.“ o |

Hypothesis #3 spéﬁqléteﬁ that experimental ;ﬁsject§' performancg -

4

during posttest -would be worse than T sessions' performante while control

L

[

sub jects shguld have little vari%bility in performance time across testing

2
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sessions., Posttest results indicated that this hypothesis cannot be
ecceptedﬂ Seven out of 9 experimental subjects did worse for posttest when
their Best—T—time is_compared to posttest; one subject had the same
pé?formanqe for Best-T-time and posttest, while another subject improved
on posttest by 0.02 min. Contrary to speculation, all control snbjeCts did
worse on poettest when compared to Best—Tftime. When the Mean-T- time is
compared to posttest, the same seven experimental subjects did norse '
_again. One control subject did better on the posttestt'lt thus appears
that for the majority of the 10-12 year old subjects, experimental and
control, the trend is-for posttest performances to be worse than T session
._performances:

Award level changes achieved by,subjects during the different
testing sessions sre indicated in Table 7. No award level chsngés were
possible for the three fasteSt experimental runners and the-fastest'
controlxpunner as they were already at the 'Excellent award level. Three
experimental subjects achieved better award levels during T sessions than
pretestu‘One'experimental_subJect had a lower sward level for T.se531on
performance; two control-subjectsfalso had lower award'levels-during T
sessions. A total of 11 snbjects out of 13 managed toﬁacnieve at least one

award level during this study. |

13 and older group . ;b ‘ o R

Tables 8 and 9 show the time taken to complete the 2, OOOm and the
award 1eve1 achieved by the 13-and—older males for the five testing
sessions. Based on Best—T—times, all but one experimental subject had
rbetter performances when the T sessions were compared to Pretest Subject
,SEll and SE12 improved on their pretest times by 0 13 min and 5. 33 min

.respectively, subject SE13, SE14 and SE15 did not complete ‘the pretest

. -
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. Table 8
| ' R

Time taken (min.) by l13-and-older sﬁbjects to complete 2,000m

A
SUBJECTS ~ PRETEST Tl T2 T3 MEAN-T-TIME = POSTIEST
EXPERIMENTAL | )
SEL0 12:48  *¥12:57  12:59  12:57.  12:58 S 3 ;
. SEIl © 13:00 13138 %1247 14:21° 13342 15:07
SE12 16:55 - 13:47 12:21  *11:22  12:30 12:31
SEI3  “INC  *18:06 19:32  18:56 - 18:50  18:59
SEl4 INC ,  ABS *18:50  20:07  19:28 - INC
SE15 INC - INC INC  *15:03 15:03 15:46
SEI6 .  INC INC © INC INC me e
; — ‘ ,
CONTROL | :
”*T"“"“j\iésv ©.12:35 :’r2:51 £12:30  14:38 13120 12:47
50§ 17:13  19:35 *16:15 . INC 17:55 | aBS
sc7 INC I, INC I 1N ING

* i BEST-T-TIME
INC : INCOMPLETE

ABS

~ ee

ABSENT
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Table 9

Award leyels achieved by 13-and-older subjects’

MEAN-T-TIME POSTTEST

SUBJECTS  PRETEST T1 T2 T3
EXPERIMENTAL
SE10 S S st 3 S B
SE11 S B s B B NA
§E12 NA B s G 5 S
SE13 NG N NA  NA NA, NA ’
SE14 INC  ABS  NA NA NA INC
_ SE15 INC ING INC N NA NA
SE16 INC INC  INC . INC INC we
CONTROL - o
5CS s s S B B .S
sc6 NA NA N7 INC NA ‘ABS
- 8c7 . ING .'INC INC NG INC.

INC

T

. AV\RD LEVELS

6

E - Excellent - NA - No award levelvachieves\l

. G - Gold 7 ABS s-Absent \
- § - Silver - R INC/~ Ipcomplete

B .-~ Bronze
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making it impossible to obtain tlme.performance differences between
pretest and T sessions. Although subject SE16 did not complete the run for
\any T sessions, he managed to complete 500m more during T sessions than
_pretest. Two control subjects also had better Best—T-time than pretest. If
Best-T- time is therefore used as an inddcation of‘perﬁqrmance potential,
there were improvements by both experimental ahd control subjects during
the T sessions. Unlike‘the 10-12 year old group, itvis‘very difficulet to
determine whether the_pacing protocol used was, in fact, effective since
control subjects also improved their performance without pacereprompters.
When Mean-T-time is used to compare pretest with.T sesSions, four
experimental subjects (57.14%) had better Mean-T-times than pretest time.
The‘other three ‘experimental subjects did,not.complete the pretest, so no
tdme comparisons eould be made. None of the control subjects did better ‘
during the T sessions if Mean—T—tlme is compared to pretest time.
Mean—T—tlmes do prov1de some support that the pﬁgposed pacing protocol vas
effectlve in 1mprov1ng performance but the 51gn1f1cance of thls
:effectlveness cannot be determined. Better'performances by experimental
subjects duringAT sessions do proride‘support for Hypothesisi#Z
Interestingly, those experlmental subJects who- were. ranked lower in
: the group were the ones who had 1mpro%ed/T performances This phenomenont
was also observed in the younger subJects. The systematic pacing protocol R
”was certainlypyery effectiye in,imprOVing subject‘SEIZ and“SEls’s ' |
.;performances.‘Subject SE12 improved as much as-S 33:min and 4. ﬁS'min when
' -Best—T—tlme -and Mean—T—tlme are respectlvely compared to pretest From a
'No award time at pretest, subJect SE12 went on to achieve a 'Gold' award
‘levfl at T3 SubJect SEl15, who managed to complete only 1, 200m during

’ pretest, completed the 2, OOOm w1thin crlterion times but missed the bronze |

level by 0 18 min durlng T3 On the other hand, subjects SElO and SELl,



the two fastest experimental runners during pretest, showed little or no

improvements during T sessions. It is possible that a ceiling effect was
.

being observed for these two subjects.
EestéT—times were observed to be‘acnieved predominantly during Tl by
the 10-12 year old group. In contrast, no such trend was abserved for the

older males, Best-T-times were distributed evenly over the thrée T

-

sessions.

Posttest performance of all experimental subjects was worse than T
sessions. The decline in performance during posttest ratrged from 0.26 min
to 2.20 min if the pOSttest time is compared to Best- T—tlmes Time |
differences between Mean*T—tlme and posttest t1me ranged from 0.01 min to‘
1.25 min.ﬁSubject SEl4 was ablefto complete the run w1%? a pacer—pnompter
. during Ti and T3 but failed to do so indépendently during‘posttest} The
absence aof pacing during posttest seemed to affect performance adversely"
Onevcontrollsnbject also did worse during posttest_while another control
‘subject never did complete the run at any testimng sessions. One control
‘ subject was absent during posttest There was thenefore hardly any support
for Hypothesis #3 although experlmental subJects posttests were generally
worse, : .- : ' . N

The difficulty oflcdmpariné pretest snd posttest results for this
~group is- caused by incomplete runs at pretest and posttest, Of the f1ve
experimental subJects who completed the posttest two. subJects (SElO .and
B SE11) do worse on the posttest' subJect SE13 'do better on the posttest
than pre-test by 4,24 min, while it is 1mpossible to compare the other two
l subjects due to incomplete pretest runs. Two experlmental subJects did not
complete the-ren;at posttest. Ofvthe_two,control subjects who ran during
posttest,;SCS'hadla Qorse.posttest time'than pretest;,subject’SC7sdld not

\\p : | ,_'p:

e, . T g \

e P : |
complete the run.

63
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Based on pretest times, only 2 out of 7 experimental eubjects were
able to achieve award levels (See‘Table“9). One control subject alseo
managed to achieve an award level. Very little award level changes took
place during the T sessions. Only one experimihtal subJect was able to go

from a 'No' award at pretest to a 'GoTd' award Juring T3. Number of awards

e

" achieved by control subjects also remained unchanged throughout T

sessions. Number of posttest awards was also similar to pretest.

HEART RATE RESPONSE PATTERNS
HEART-RATE DATA POINT PERCENTAGES

4@F 10-12 Year O1d Group A ‘

Percentages of heart-rate (HR) data.points ih each of the seven HR
intervals eere,calculated for the two age groups.‘The data for the 10-12
year olds is shown Jn Table 10. Figure 1 is a graphical representation of
. the response pattern of the data points for'Hklz 160 beats per mihute'
(gpm) endiﬂR by 200 bpm. All HR date pointé}éreater:than or eqoal to 160

~bpm are categorized as belng in and beyond the v1gorous 1ntensity 1eve1
3 Flgure 1 shows that except for the control group at posttest more
’then S0.0Z-of the HR data points (HR—DP) were greater than or‘equal to 160
bpm - throughout the f1ve testing sessions. On the average, HR-DP greater
than or equal to 160 bpm rapged between. 83 0% to 92. .0%, with the exception’
of 48 867 computed for ‘the control group at posttest HR-DP ot 10-12 year
old TMH children in this study were thegefore at vigorous to severe
. !

1nten51ty levels for about183 0% to 9 Z of the time during the'endurance

. runm, Data on HR reSponses therefore do not prg;ﬁge any? rt for
'!Hypothe31s #4. TMH subJects were not working at low/éofjifagintensities'
-rath‘ii the subJects were working at vigorous to severe intensities

- regardless of whether the current or propOSed“protocol was used._Pretest

¥
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data also showed that for experimental and control subjects, about 2.67 of

the HR-DP were greater than 200 bpm, ie. at extremely severe intensity

-
levels. For the control group, the. response pattern of HR-DP » 160 bpm

appeared to be slightly more variable across the five testing sessions
_.compared to the more consistent pattern of the experinental group as shown
in Fig. 1. With the exception of a very slight increase in percentage of

HR-DP » 160 bpm at Ti, there appeared to be very little significant

.

changes in the HR-DP response pattern of the experimental group even wheh\
pacer—prompters were used This provides support for Hypothe31s #5 “HR~ DP
for the extremely seyere intensity level, ie. HR: > 200 bpm, - d1d increase

. to about 10. 62 forle and T2 and to ebout sligz ipr T3‘(Fig;té3. Racing'

a’
apparently caused some experimental subJects to work at even higher
. -y

intensity levels and for longer durations

Percentages of HR-DP » 160 bpm for the control group at posttest

',represents a decrease of 45. 962 from T3. It should be noted that 43 187 of

the HR—DP for the control group at posttest falls within the HR 1nterva]
“““{s‘ only 2. 74% -

- of 120-159 bpm.. On .average, in all other testing ses
12, 51% of HR-DP falls within this same HR 1nterval fqr both’ experimental
,and control groups._ - o _i"'“ . ".‘, n‘,l: RIS S

' An interesting reverse phenomenon in HR-DP percentages for HR 160 o

c;‘

| opﬂ was observed during T1 and T3 (Fig 1) During Tl, exper1menta1 :

f :v~fegts registered approximately 91. 87% of HR DP 160 bpm, compared to.
‘{'82 822 obtained for the control group, a difference of 9, OSZ Almost thel

, reverse happened during T3 Control subjects spent. 94 83% of the HR~DP at

v o

160‘bpm, compared to 83. 712 spent at that inten31ty by experimental

'd”wsubjects. It should be remembefed that most of the experimental subJects fﬁ

PR .

”-achieved Best—T—times during TL.

R AN S - o t S
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»

,'13—and—older‘Group‘
Interesting differences in HR-DP percentages and response patterns between
experimental and cpntrol subjects, and between this group and the 10-12
year olds, were observed when the HR data for this group were analyzed.

' A

Table 11 shows the percentages of HR—DP in each of the seven HR intervals.

Flgure 2 shows the percentages of HR-DP for HR 3 160 bpm and

~ - HR » 200 bpm for both experimental and control groups.

HR—DP percentages for HR . 160 bpm, for all five tzgfing sessions,‘
fall between 65, OIZ .to 79.63% for the experimental group and between
55.13% to 77.92% for the control group. The percentage of HR-DP > 160 bpm

. for the 13-and-older subJects was therefore less than that obtained for'

the 10—12 year old subjects. 'During the thrf,*T se531ons,vexperimental

. .

o control group was therefore spending mone time 1n another HR interval

" subjects seemed to be Spending a greater percentage ofvtimerperforming at
HR > 160 bpm than the control group (Fig. 2). Experimental subjects - e
registered a_ mean of 75. 88% at HR » 160 bp%éfompared to the conttol - .

"group $ mean: of 55 94% a difference of approximately 20 0%. The

g eXperimental group was therefore performing at k f v1gorous-severe

\ B

1ntensity level fon‘ionger durations than ‘the control group..That the

. /
other then HR > 160 bpm during the T sessions is. evident when'one

h'examines the'other HR intervals The control group spent almost twice the .
v_amount of time when compared to the experimental group, at HR interval |
"-,120_159 bpm. Control subJects spent.about 42 432 of HR-DP at 120-159 bpm
while exper1menta1 subjects spent\approximately 21 422 at that same HR
interval . - g A‘ ) | A
’ If the 10—12 vear old control subJects' HR-DP percentages at posttestgjf

. v L
are not con51dered ‘the. 13-and-older anbjects HR-DP percentagea within

the 1nterval of 120-159 bpm wou d be much greater than their younger ;;;f?ftf




69

)

n?ﬂuﬁpznﬂloo

T~ i . A . .
A _ ’ RN " dnois (wavswyaedxy - 1” .6;

. Y o L
- - .- - 66°0 ‘wdq 007 & 1
et L occei - | ees | 696z | seowe 661 - ost [
. . r-3 - .. .

SL9y | 95°¢s | 889y | eLsvy | 89ctt 6Lt - 091 -
o ' : 5 i S
8L°0z | 9t°0z. | esce6c | ov'zz | zo-sc - 65t .~ o9l"
- 62°¢t £1°e %0 96°€ - 6E1. ~ - 0%t
- . 4 . . ] ) . , ,.W i H...‘.v. . .A. i
- 90°2 80°z | .9¢°1 66'0 | 26°0 | ¢8°1 "z sev fegco- | e~ 10t |
oo T . s e, \1.) : ot
ocrt | ezt - v - ot o = Leleoow ] osr iesn | mqoors | v
: 4 . R N ) . s
2 1 > SN  FOIN PSP SRS B 5. | x| avasianr wn
1saLis0d B ¥ 21 “ e
. Py . e
. ~ ' K ST
' - . . ! . o o &
( a:oumﬁuwm~00vcmtm~ ) ;.
¢ . et B . ) . ‘s
STeAI23UT y¥H ([ 943 uf s3jufod waep ajex 31893y, .Jo a8ejuaosaagzg - .
. 11 @1qe1 , ) o
, . . i - S -

[}



70

s (dnoi8 1apio-pue-gj ) T
.udq gogz € pue audq o...,: < giuyod wlep wumu.,uuww:wuo,uwwucouu‘om
z 2an8yg . . T
suo|sseg Bujsey I ’ o v
1804804 € (uswyoe.y 7 uswjoes) { juswioes} .:m:m
® .
{043U0) a— —G— K- 0 F— ‘M .o
ILRUETIWEN S . y
.. 0 .yyw/syeaq
oz 002 < da-¥i
. - J0 abejuadduag
v ‘ > o
P«
y 5
For -~

- 0§

.,“ ﬁoo

. " Joe

Tejuawiaadx3e ..
{oujuo) ® ] \ o8
” "uiw/sjeaq

; : p - Fos  091°% da-¥H
. 40 3beuadudy
! - 001 oL

-



71
counterparts across all testing sessions; Older subjects were therefore
spending more time at tne moderate intensity level than the 10-12 year
olds.

The'olger subjects generally also spent minimal, or almost
negliéible, time performing at the extremely severe intensity where HR >.
ZOO/bpm (Fig. 2). Forty-six of a hundredth pereent to 1.077 of the

. experimental subjeces'pHR—DP were greater than 200 bpm; 0.937 to 0.997 of
the control subjects' HR-DP were greate{ then 200 bpm during T1 and T2.

" These percentages are much lower than those obtained for the younger

group.
7 ‘Heart- rate DP pattern for HR 160 bpm appears to be quite consistent
for the experimental group from Tl to posttest (Fig.Z). Consistency'in the
response pattern is also noted for the control group %rom Tl.to.T3. A
~ certain anount.of variability is noted in theé response pattern of Ehe

control subjects when pre and post results areﬂcompared to T session

N

- results, ) b ,

MAXIMAL HEART RATE" . ’

10-12'Yearﬁold Group

The maximal HR values obtained by‘each'subjéct during each'testing

’ session appeared to be rather hlgh Table 12 shows thé max1mal HR values

7.

at pre and posttest, and also. the mean max1ma1 HR for the T se551ons

The mean maximal HR for the experimental group over the five testing
‘ ;essions is 196 6 bpm' the mean maximal HR for the control. group is '192.6
bpm. Mean maximal HR values for individual experimental SUbJeCtS range.
- from 184 5 bpm to’ 210 4 bpm Mean maximal HR for 1ndividual control - i
subjects range fron 173.0 bpm to 200 bpm Mean HR > 200 bpm was recorded-

by five experimental subJects during T sessions The changes in maximal HR
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values from pretest to T sessions to posttest do not seem to follow a
T E C . )
general trend in either experimental or control group. Individual mean

meximal HR values appear to be only slightly below the predicted maximal

HR‘(Predioted max. HR = 220 - Age).

13-and-older Group ' : 4

-,

Maximal HR values attained by 13-and older subiects were slightly
lower than values obtained by the younger subjects. Table 13 shows that
the mean maximal HR.for>the experimental group was 186.3 bpm while the
mean for the control groap:was7187.2 bpm. Mean maxihal HR ranging from
175.0 bpm to 199.6 bpm waslrecorded by experimental subjects while values
" for control snbjects range from 178.6 bpn to 198.2 b;m.aFive experimental
sub jects showed an increase in their maxinal ﬁR from pretest to T

.

sessions. Increases'in maximal HR'rangedbfrom 3.76 bpm for one subject to
9.0 bpm - 11.7 bpm for the other four experimental subjects. *

On the average, maximal HR of experimental subJects seefis to increase
during T sessions-when compared to pretest values. Posttest values are

‘also lower than!F values for the experimental subjects. Such a trend.was

"
oo

not exhibited by the control group. .
INDlVIDUAL DIFFERbNCES IN PERFORMANCE AND HEART—RAIE RESPONSE

Large variabllity in performance time and Hz/fesponse pattern on the
".run was observed in subgects tested Tbe large 1nter-indiv1dual
differences observed among subjects point out clearly that the selected
~sample was not. homog!nous in nature. The observed inter-individual h
differenc;s could be 1ndicative of indﬂvidual ditferEnces in motivation
level, cognitive understanding of pacing and pacing abilities. g i7 o,

cardiovascular fitness level, tolerance level for physical discomfort and

[
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.Table 12

. Maximal héart—rates (bbm) of 10-12 year old subjetts

b

SUBJECTS °~  PRETEST MEAN-T-MAX. POSTTEST OVERALL MEAN

EXPERIMENTAL .
SEL . 201.0 202.5 203.0 2023 -
SE2 - 201.5 200..0 201.0
'SE3 204.0 . 211.5 | "207.0 208.5
CSE4 - 178.0  185.0 191.0 184.7
SES 185.0 . 1873 175.0 1864
.'sE6 10,0, - - 189.0 ,  189.5
- SETT 263.0 - . 201.7  =206.0° < 210.4
SE8 o 2003 1900 197.8
S| - 1847 186.0 185.0
—— — e
 OVERALL GROUP MEAN ON ALL FIVE SESSIONS 19,6 -
— — — R s :
CONTROL - . .
st 1990 20000, 2010 200.0
.7’SC2' T 202.0 ©.7199.0 18900 - 197.6
sc3 " 1800 175:0 189.0- _' i9;f§
sc4 1850 7 1890 207.0 - -. 1936
" " OVERALL GROUP MEAN ON ALL FIVE SESSIONS - 192.6 :
—_— e L
-t Nob‘he‘art-r;at'e\ data availéblé o . o . N
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Table 13

Maximal heart-rates (bpm) of 13-and-older subjects

\

'SUBYECTS ~ PRETEST  MEAN-T-MAX.  POSTTEST  OVERALL MEAN

EXPERIMENTAL .. | ‘
SEL0 . 168.0 177.0°  176.0 - 175.0
SE11 192.0 . . 200.0 1910 195.8
SEl2 209.0 196.7 . ' 199.0 199.6 -
SE13 © 172.0 . 1837 . 1790 1804,
SE14 1750 184.0 183.0 ‘”léajs o
s1s - 188.0 180 1875 )
SE16 . 183.0 - 186.7 185.0 ©  185.6 ,fgrf?:
. . )r&'_,.u ‘
oxéRALL.éRoup MEAN FOR ALL FIVE'SEséioNs  - 186.3
2 =
scs. . 198.0 . 198.7 970 198.2 fﬁ‘ |

S¢6 185.0. 184,60 * - 184.3

SC7 ©175.0. . 179:0 181.0 j}97.6 A
- s L. L 1 ‘ L - : .\ ,..Q ; .‘ 3

'OVERALL GROUP MEAN.FOR ALL FIVE SESSIONS = 187.2 - ~ -
. . L . - ; . . R . o : .’

oL = No heart-~rate Adat'_ba_ 'a_via_ila'*bll,e
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pain, as well as running efficiencies. Intra-individual variability across

testing sessions also indicated that the above mentioned variables do not
. always remain consistent for any fndividual across sesaionsj The following

examples are selected descriptions of performance capacities and HR

response patterns to the endurance run. Heart-rate response patterns of

all other suhjects not described here are included‘in'Appendix G.

¢

Experimental Subject SEl

‘Subject SEl, a female, was the fastest of all the experimental
subjects.in this age group. Her best time for the 1,200m run, 5:59 min.,
~ was achleved during T3. The 'Excellent award 1eve1‘was act*;vedon all
testing sessions that the subject participated in. Of the two'T session '
'testings ‘that - subject SEl was present for, only the T3 performance was

better than- pretest ”Posttest performance was the worst of all the four

‘runs Subject SEl was absent fdr T2. o
g4

/ Figure 3 shows the HR data p01nts recorded by subJect SE1 for every

-

30—second interval for each of the testlng sess1ons 89.17% of the total
M-DP was y 173 bpm; 13. 6oz of total HR-DP vas Y 200 bpn. Durlng T3
38 46% of HRrDP recorded for that session was greater than or equal to 200

bpm and octurred“from the 4th min to the 6th min where the run was then

>

-completed A maximal HR value of 210 bpm was’ recorded by subJect SEl at

‘3.

\_ Exgerimental Subject SE5 ;]' g S PR .; e e
;w}o : Subject SES was an 11 2 year old male. Of a11 the experlmental _ “:;:v

subjectd? he showed the greatest varlability in. performance from sess1on
¢ .
' .to session. In five testing sgssions, this §quect changed three different

nL award levels (See Table 7) Best time for the run was achieved during Tl

'Vf Times conpleted for TZ and T3 vere worse than pretest.I ;"ﬁ‘ ffl' j"'f;;*l

H
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Suhject SES's heart-rate response over every 30-second interval
during the run is represented in Figure 4. Twenty-nine percent of the
_total HR-DP was > 170 bpm; 40.0% was > 160 bpm but < 170 bpm; and 31.0 %
was < 160 bpm. Of the five testing sessions, HR response pattern was most
variable during T2 and posttest Interestingly; the times taken during |

- these two segsions were the slowest of the five runs (See Table 6). Only
g

. 9.5% and 4. 5% of HR-DP recorded for T2 and posttest respectively was » 170

bpm A maximal HR value of 218 bpm was recorded for Subject SE5 during T1.

Experimental Subject SE7 -

e
run was achieved during T1. All T sessions' performances were better thah
‘ : e s ‘

pre and posttest. Pretest performance was the slowest. The«highest award
level achieved by this subJect was the 'Bronze level
Figure 5. depicts the HR DPeof Subject SE7 for the five testing 3

sessions. Heart—rate response pattern for SubJect SE7 appeared to be

fairly consistent with little variability, of the totaf.HR—DP 85 87 was ;;‘4'

180 bpm; 6. ZZ of total HR-DP was % 200 bpm. It should be noted that except e

"t

for HR—DP recorded for T3, aboy’ 87 OZ to 90 9% of HRrﬂPKrecorded for

uindi;idual sessions was 180‘b;m Compared to SubJect SES Subject SE7
’-was physiologically working at a much higher 1ntensity level and for
: longer durations. Yet ‘this subJect was much slower than SubJect SES. ,

The maximal HR value recorded for this suﬁgect was . 243abpm at

e

»pretest However, it is believed that this Value was”the result of some .

'interference caused when SubJect SE7 and another subJectd‘gcided to hold

~i

~)

'lhands and run together mid way through the second to third minute of: the N

"run. They were imediately separated by the testers but it was highly

fcrocomputer picked up the. signal from the

Dagd
T A . ¢ "

te

Subject SE7 was a 12.5 year old female. Her best time for the 1,200m \/,
; . . . , , ee . .

-
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other S%?ject's transmitter beside its own. The consistency of the other

HRéﬁPurecorded for this subject suggests that it was.highly improbable for

Sub ject SE7 to have achieved such a high HR value.
Control-Subject SC1

Kt N ' -
4 -4 CL : . ! <
e *Subject SCl, a 12.1 year old male, was the fastest runner of all the

LI

.S

2 w&ar dld subJects The 'Excellent award level was achieved on every

, ')Z testing - .séssion. Best. time of 5:39 min pas achreved during T1° and T2..All
3 :
" _T,sé§31ons‘ performancesjwere,better than pre and posttest. “but 'the
".. differences in time were Very slight (See Table 7). It was apparent that

ceiling effects were being observed in this subJect s performance

lla . Heart-rate responses recorded during the runs proﬁfded some support o

k] O L4
tb suggest that this ceiling effect was in_fact taking place (Fﬁgure 6). i
For almost all, testing sessions, after the first mlnute SubJect SCl's HR

A}

response pattern was hlghly con51stent Except for HR-DP recorded during
T2 almost all othéi.HRFDP after the first minute, were between 190 - 200 »

bpm. 67. 3% of total HR- DP were between 190 -199 bpm. 9. 62% of totaerR DP | ! -
» /

“as 3 200 bpm. Of the HR-DP recorded fo; T2 alone, 3o 77%.was 200 bpm._ -/
A

‘Duri T2 Sub;ectf@&l maintained a steady-state HR of 157 bpm for bbout 2

mi .; a ter which»his -HR drastically increased to 194 bpm and subsequently

Contﬁai SubJect SC2 , -fR7:A t:_ff’f o ';7lﬂ§l

Lyl

Subject 8C2 an . 11 9 year old male, achieved a best time of 8*08 min .if“

l

uuring pretest apd a worst time of 10 53 min durtﬂg~posttest This subject

showed the greatest intra-individual variability in performance anong all

S
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~

the younger subjects - he changed four different awardllevels‘éithin five

testing sessions (See Table 7). ‘ . v
-~

The var1abllity of subJect SC2's- perﬁprmance is also clearly

e e S

demonstrated by hlS HR response pattern Fig 7 grapﬂieally depicts- the P K

. tremendous varlability in HR response patte&n That subject SCZ had a ver)

gn inconsistent and uneven pace is 1ndicated by the- sharp rise and fall of
™~ - o

i“HR-—DP during the run. HR-DP pattern of posttest provides the mosp-dramatir

example of th1s~subject s variable running pattern.—Subject SC2 was a very

* -

d1fﬁacu1t subject to motivate or 1nstruct, he sprinted walked, stopped ' e
and jogged whenever he felt llke it. Despite the high percentage of .

posttest HR-DP in the mlld to moderate intensity,level 73. 9% of HR-DP wa¥!'

2160 bpm, this subject posted a better posttest t1me than subject SE7..

%e
. Maximal HR recorded by subjeggﬁSCZ was 205 bpm. - R -
. * ¥ B
Experlmental Subject SE12 L - N BEES

h

Subject SE12 was a 16 2 year old male who demonstrated the greatest '

performance Improvement of all‘the older subjects.‘He was ranked fourth

]

' among a11 13-and-01der subJects based on pretest time; however h"became

' the fastest _runner of the group during T3 when he completed
11 22 min. The pacing protocol appeared to be most successful;
subject - hlS performance time improved sequentially oq all treagment :

} sessions (S!e Table 8) From a qu\ayard level at. pretest.,subject SE12 -
-was: able’to achieve the 'Gold'.a;ard By T3 (See~Tab1e 9) j ';ﬁh;ﬁpohgiﬁj

Subject SE12 s HR response to the Tun; is graphic 11y represented inife .
Flg 8. Of the tctaluHR-DP recorded 46 631 was betwe n IZO to. 159 bpm," -

while 49 28% was 160 bpm4 During T3 87. SZ of the HRPDP redorded £or :3};;

that session was 160_bpm? Except for pretest, HR responae pattern.for,‘ ;“”;
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variabilit yis
_— g3§¢ :
Expe#igsgﬁal Subject SE15
By :
© R
Subject SE15 was a 17.4 year old male. He was unable to completeé the

>

maximal HR“recorded/by subject’SElZ.@as 199 bpm.

run during pretest, Tl and T2. This subject showed tremendous.improvement
during T3 Sy completing the 2,000m in 15:03 min., He kept up very well with
the pacé;—prompter during T3 and was wanting to go faster than the pacer.
The pacer was thus insgructéd to'quicken the pace slightly to see if tﬁe h
subject was still able to keep up. Subject SE15 did. His time of 15:03 min
was definitely much faster than the 17:30 min pace that‘was originallf
determined for him based on T2 performance. Subje@tlSEIS éomplefed the
postteét indepengntly with a time of 15:46 min. No award levels were )
achieved on‘any testing sessién. | |

An exa&ihation of this subject's heart-rate response patterns (Fig.

9) indicates that Subject SE15's inability to complete the run during

»

earlier/testingvsessions could hardly be attributed to a lack of
’ ¥

motiva;ion.»During Tl and T2, 66.66% and 96.55% of the HR-DP was » 160 bpm
respectively. Of these percentages, 36.36Z and 41,387 were ) 180 bpm. |
HR-DP recordgd for T3 showed Suﬂgect SEIS was.working extremely hardfggd
at ;ery severe inFedgiéies; 83.872 of the HR-DP for that particqlér_‘
session was 180 bpm. A maximal HR value of'}92.0 bpm was recorded by
Subject SEi5 during T3.” - -
. - g

" Control Sub ject SQﬁ
»JbSubject SC6 , a 17;1‘year old male; éhowedvva:iéble perfofmahée
.ac;oss:tesfingAsessions (See Tab{e.S). His best time for pﬁe 2,000m, 16:15
min., was aéhievéd at T2, He réfused'£o1comp1ete the run at T3 and was
~ absent during posttest.‘ﬁo awa{d 1évels wére achiéved by this subject. '

. v
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87v
Figure 10 is a graphical representation of Subject SC6's heart-rate
response to the run. Reéponse patterns indicate that this éubject's HR-DP
weré quite variable, both within and across testing ééssions; he alsp
worked at moderat® to vigorous exercise intensities during the run. Of the
total HR-DP recarded, 38.35% was iﬁ the 140-159 bpm interval while 44.36% . -
was fquﬁd between 160-179 bpm. Only 9.02% of -total HR-—DP was > 180 bpm.

’

The highest HR value reached by this subieqtlQas 187.0 bpm.

r
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CHAPTER FIVE
L " DISCUSSION

Attempts to évaluate the FV fitness of the TMH in laboratory settings
have been few and far between. Not many researchers have tried or are
interested in carrying out such testings. Understandably.\it is.tery
difficu}t to test the MH, especiallx thevTMH, on a treadmill or bicycle
ergometer (Nordgren,'1970; Cummings etlal., 19715. Trainable mentally

handicapped subJects often have difficulty understanding the task and its

requirements (Re1d et al 1985) .Even if TMH subjects do understand the *\w

’

‘test, there are always the problems of motivation and risks involved in

such testings,,especially in maximalvperformance tests. The endurance run
\

is" therefore an 1deal alternative test of CV fitness that can be used with

the TMH because running is not a totally strange or new sk111 The ease of

adminlstration and slmp11c1ty of facility,‘Equipment and expertise needed

g for administering the run- make it ev1dent why estimation of TMH s CV

« -

- functions is usuaIly assessed by an endurance run,

—\ . ‘
_Ideally,' CFA-Adapted endurance run is a suitable and useful test

for evaluating the CV fitRESs of TMH chiidren and youth, because of the

o assumed 31mp11city of the sk111 1nvolved; Unfortunately, extremely few T™MH

part1c1pants tested across Canada were atle to complete the run. Although

it is accepted ‘that the CV-fitness of the TMH is generally low there are
w, L0

doubts that 1t is this low cv fitness that. is totally accountable for the

extremely. poor performance reported It is speculatedathat the reported
] : v .
failures of test completion are also partly due to low motivation, absenca :

: of an:appropriate pacing strategypand/or the lack of understanding of the

test requirements,




I

"establish proper pacing during a running test (Morehouse & Miller, 1971;

. . 90

The importance of an appropriate and optimal pace during endurance
running is often mentloned and acknowledged but sadly overlooked by those
. .
involved in such testing. Too often, mention is made of the need to -

McArdle et.al., 1981; Dorociak & Nelson, 1983) but little attention has

been paid to determining how a pacing strategy can be 1ncorporated 1mi§j'i\\

such a test. Not many researchers and, testers realize that proper pac1ng
] .
‘ . . t

and practice have a tremendous influence on’ the rellability and vadidity

-

of an endurance run test,‘especially when inexperienced and/or.MH.subjec S
are’tested, The proper.pace'for running a distance eyent is cruci l'for’
optimal performance (Dorociak & Nelson,'l983). Unfortunately, in a typical /
endurance performance setting, subjects are often left:to 'self-select'

the pace by trial and error, or more often, by their motivatlonal levels

and willingness to endure the discomfort and pain of fatigue Although the
endurance run.is considered a submaximal field‘test of CV endurance, the'
very nature of the runhitself tends to make it mgre of a maximal
performance test. SubJects are often told to "run as fast as p0581ble

go all out'" "give it your best effort" (Cooper, 1972). As a. result
inexperienced subjects tob often begin the run with-an injudicious pace,

3
sprinting the 1n1tial 100m to 200m Such -a pace often forces subJects to’

B slow down, or even walk due to the buildup of’ lactic acid as the run

progresses (Katch et al., 1973; McArdlexet al., 1981). Such a pattern of

£

performance is often seen when testing 1nexper1enced and/or MH subJects.

: Alternatively, some subJects may begin the run too slowly and continue

v

that way. The final performance scores obtained in. such distance running '

thus often reflect inappropriate pacing and/or Low motivatlonal levels . )

o rather than physiological and metabolic capac1ty (Katch et al., 1973

McArdle et al., 1981)
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Trainable mentally handicapped subjects participating in the '
.
CFA-Adapted endurance run do not have any pacing strategy provided within

»

~

" the current testing protocol to faellitate better performance.

-~

v

Participants are left to self-select a pacé and run in a manner that they

themselves decide upon. Since it is documented - that the performance of MH

per n be a!%ected‘by poor -understanding of -task requireméntsAand/orh,
;insi::j:zint\mg;ivation, it.is therefore not too surprising that TMH ‘
performance on the CFaA- Adapted endurance run is far from satlsfactory
Granted that the CV' endurance of the TMH is- generally poor, it is. still
’edoubtful that most TMH - part1c1pants in the endurance run ever achieve an
‘appropriate pace, let alone an optimal pace. Unfortunately,‘it is also\
highly~ possible that ,the TMH do not have a clear understandlng of the
concept of pac1ng. If performance on the endurance run is to be considered
a va11d estimate’ of CV endurance, then confounding variables like

’

motivation and pacing must be reduced to a minimum. The most Sensible ;

¢

procedure to achieve this is to incorporate a syftemﬁtic pacing ‘strategy
~into the CFA—Adapted endurance run test protocol 1téelf A systematic

pac1ng protocol used in conjunctlon w1th pacer- prompters, was therefore
de81gned and 1ntibduced into the CFA-Adapted endurance run test Two

: ‘ot
different age groups of TMH subJects ‘were then tested with the proposed

protocol‘to determine the effect of the/proposed pacing strategyrupon

performance. N o :

’ Altgough there is no documented. evidence, it was‘observed that during
.the pre— and the posttest, subJects tended to sprint the initial 100m to
. 150m, and then slow down and finally sprlnt again when toid that they have
’about 100m 1eft to complete the run.wéome subJects even stopped or walked
' during the test. During the T sessions, experimental subjects/@ere running

more con51stent1y and-at avmore even pace because they were concentrating
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on keeping dp with the pacer-prompters. Also, because they were told not
to run/faaterlthan the pacer-prompters from the start, there were fewer
sudden spurts of sprinting.and stopping. Stopping and walking during the

[

run by enperimental subjects were reduced considerably when compared to

control subjects' pattern of running.

From the start of the study, it was speculated that the introduction
of a systematic procedure for determining individual running paces, and
the use of pacer-prompters, Should be able to increase the number . of

subjects who can complete the CFA-Adapted rupn. This possibility was

7

* hypothesized because of.two major factors:
~

‘1) The pace determined for éach subject during the T sessions

-

was individualized; that is, it was systematicallylbased on

the.subject's pretest performance. In all three T testings
'enbsequent to the pretest,'éach experimental subject was

ohallenged in a manner appropriate to his/her initial performance. -
Basing pace times on individual pretest oerformances,rand‘tnen

systematically upon subsequent-runs;_waa:crucialrbecause if a
subject's initial performance was not oonsidered, there was the'
danger that the snoject‘wbuld'be randomly paced, possibly |
resultlng in the subJect being over- or under-exerted. Preteef )

[}

‘results demonstrated that there were 1ndeed larger inter-
individual differences in performance between subJects, Then‘ v

| possibllity of u31ng an inappropriateapace was clearly o

- t
-t .

demonstrated in a pacing study reported by Katch and co—workers
(1973) Katch et al. reporned that none of: the1r non-MH subJects :
/were able to maintain a required pace for the full 10-minuté

duration of a running test. Subjects were paced by means of a”

bicycle. The major 11m1tat1on of this study was that the pace

°



/
<

/
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determined for all the subjectsswas not based on any pretest

performance. An arbitrary pace of 10 mph™ (6 min. per mile) was

used for all subjects,‘regardless of individual capacities.
Apharently, the pace set was too fast.
The availability of pacer-prompters would reduce the need for

TMH subJects to plan how to run the required distance An

appropriate pace was established for each subject by the pacer—

prompters. In-the event that TMH subJects did‘not understand that

they should haveran even pace; or that there was such a concept as
"pacing", the use oftpacer—grompters helped to keep the snbjects
motivated to/run‘after a specific.object; Running after a pacer-
prompter also helped to break the monotony of running endlessly,

and often times, meaninglessly, around the track. Hopefully,

motivation levels would be maintained higher than when subjects

have ‘to run on their own.

When the proposed'pacing protocol was used with experimental subjects in

this study, the completlon rate of the runiincreased by 22, ZZZ for 10-12

year ol’dsl and 42}852 for the older SubJECtS. No increase in completion .

.rate'@as noted for the control subjects. If the effectivehess of the

prdposed protocol is determined by the changes in peroentage completion of

the run from pretestfto T se531ons, then it can be concluded ‘that the

/

/ prop

Qsed/;;o:;col was effective This lends support to Hypothesis #1 ,:';.4

Completion of the run across all five testing sessions was much

‘higher for the 10-12 year'olds than the older subJects This tendency is -

' o

.also noted in the results’ obtained from nation-wide testings of 3 172 TMH

e
participants. Apparently it was easier for the 10-12 year olds to complete

the run. It coudd be that ‘the 10—12 ~year. olds were simply much fitter

Lo e T

/aerobically. Alternatively,-and;morefplausibly.;this.could.pe betause,thej: o

-, B ) T



running diStanEe'for‘the‘13Qand—older youth was much longer. Thirteen and -
older_subjects have to run 800m more. It seems reasonable to argue that a’

“longer distance made it harder for the subJects to stay motivated, to plan

o ,.

and keep a reasonable pace Even ‘the ule of a systematlc pacing protocol
~was unable to immediately change the subJects ‘difficulty in completing
the run. fnterestingly, the percentage of complet1on increased gradually
from Tl to T3 and then dropped at posttest. The highest completion rate
was achiered at T3. This observation was aot evident in the 10-12 year old S
group. This Seems to’suggeSt thatfto complete 1onger distances, more
pacing sessions’ arg,needed by TMH subjects to allow them to learn to keep
n'up W1th the pacer-promptprs. It is reasonable to be11eve that it was a
‘ learning'effect, and n tra1n1ng, that enabled the 13—and older subJecfs
to'complete‘the run. It\yas’hlghly 1mprobable.that there were any .
Aphpsiological,training effects; considering that subjects merely'ran‘about
12 to 18 mlnutesgonce a,week during.the testing. Thepteachers confirmed

' »

that no running‘exercises were conddcted in the school either. It would

definitely’ require more, and longer runnlng practlces for any tra1ning

: ,effects to be. ev1dent (Astrand & Rodahl 1977).

Intgeneral, better-individual performanceS‘frOm most experimental R
.subjects werefelicitedidoring T'sessions; ‘Signifioantly,‘it was those
subjects'who‘had'poorer'pretest performance"who seemlto berfavoursblyf'

‘~‘affected by the pac1ng protocol Improvement in tlme taken to- complete the
14

7xrun during T sesa*ons was: more 31gnif;cant for those ranked 1ower 1n the “'a
experimental groups. ImprOVement by h1gher ranked subJects was m1n1mal o
o Apparently it was those who were slower fo; whom pac1ng'was more

effective. Such an observation seems appropriate. The faster subJects may .
.'flalready be penforming atsnear maximal potential and at hlgh mot1vat1ona1

';;levels. It was thereforE'very difficult f’r them to run any faster even 1f |
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‘they were paced. It is possible that a ceiling effect wa& being observed.
Heart-rate response data on faster s$ubjects indicated that the; were :

1ndeed performing at extremely severe 1ntensity On the dther hand. those

slower subjects might be performingzbelow potential during\the pretest
Factors 11ke low motivation levels and inappropriate pacing may explain
the low pretest performance. When paced during the T sessions,

|
motivational and pacing. variables were reduced to a minlmum and subJects
&

were challenged to perform to their | true cv capac1ty In essence, there
. was room and potential for better performance for slower runners.
The general trend of better performance by lower ranked subjects in
both age groups is, in itself, a poSitive-finding'because the main concern
regarding the use of the current test protocol was that about 802 of those

TMH children and youths who part1c1pated in the CFA-Adapted program was

Al

either too slow to achieve an award or complete the run. If the proposed ’
i§ .protocol had been able’ to- rmprove the performance of these slower
subJects, then it suggests that such a pacing protocol can be very
effective with the 80% or more TMH part1c1pants exper1enc1ng difficulties
with ‘re current test protocol of the endurance&:un L
Although most experimental subJects had hetter performance during :T
sessions, there were;g!’arently unforseen extraneous variables operating';

during the study that could have confounded the results. This made it

difficult to attribute the improvement by exper1menta1 subjects entirely f

to the’ pacing protocol This is’ especially true for the 13*and-older KN

‘Bjects. Unfortunately, two out of four 10—12 year old and two of the

‘three 13—and—older control subJects also showed improvement in best ’Ff”hl

performance during T sessions, making it difficult to determine what

Q

- actually caused the change in performance during T sessions. However» t RS

must be mentioned that there were: only four control subjects compared to pf_[f
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nine experimental subjects in the 10-12 age group. In the older group,

Of the three

-

there were three controls compared to seven experimentals.

L
’<_)

13-and-older controls, one subject never did complete the run at any _ _.
testing session. Of the other two controls, better T time (compared to
pretest) was achieved only once by each subject during T2. However, if

’ 't
mean time achieved during T sessions was compared to pretest, none of the

‘controls would be considered to have improved. Four of the'l3-and-older

‘ experimental subjects and seven of the 10-12 year old experimental

. subjects did improve on mean T time. &f overall mean performance on the

runs“is to be taken as an indication of the effectiveness of the pacing

S

" protocol, then it can be said that the pacing protocol did have some

effect upon performance. : -

A maJoP weakness of - the study was that control and experimental

< a

“subJects were tested on the same day¢ Control su jects therefore saw the
[ e
pac1ng that experimental subjects weré rece1v1n This could possibly have

“

‘affected them when they ran. Also, ir has to be acknowledged ‘that. the

'

Jteachers, perhaps much more than what ‘they would have actually received

ﬁ

N

testing environment was not very . naturalistlc There,were more testers

than would normally be present during a typical school te$t1ng subjects
A
’received tremendous amounts of encouragement and coaxing from testers and .
"t
a\

t

when_tested,in their school. In fact, although the control subJect? were
’ ' ’ ' 2

-running independently.xthere was a tremendous amount of verbal pacing

Kl Bl

gding on throughout the testing That 1s, every time a control slowed

.~

" down, or walked or sprinted he or she was almost 1mmediate1y verbally

L] 2

\
cued corrected .or encouraged by the testers or teachers. Phases 11ke

“,"don 5, go tpd.fgst",g"glow down L u% Just a little faster'", "don"t

.'walk"._"that's a good. pace" and "keep running migﬁt have* prompted and .

e .
faggd"\the contpoks during the‘run. The poss1b111ty that "verbal pac1ng ’
A I S . . :

1
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could have improved performance was never considered. The concept of

o

"verbal pacing" has never been propaosed or hypothesized before. In
PR N

. A ]
addition, the novelty of running in the indoor track, and the attention

focused on them when they were performing, are both plausible, competing

explanations for the improved performance of the control subjects. In

&1 10-12 year old

spite of the possible confounding, the fact thaW

‘ experimentalrsubjectsahad the best perfdrmance'during T sessions, and that

6 out of 7 13-and-older experimental subjects also achieved best

a

performance times when paced is, in itself, a positive finding.
The removal of pacer—prompters during posttest was dntended to
~ determine if the prcposed”protocol was in fact effective. Hypothesis #3
speculated that posttest results would show decline in performance simply
‘ )-Pecause the TMH ;ubjectsﬁyould not be able to.pace themselves as well, or
in the same manner, as whén pacer—prompters were used. Posttest results
‘indicated that for the m gzg;> of the subjects, whether experimental or

‘control, postteSt times tended to be worse than T session performances.

)
Unfortunately, because controls once again also showed decline in *

performance dur1ng posttest it cannot be conclus1vely 1nferred that it
) t g
was 51mply the removal of the pac1ng strategy that caused this change in

poorer pdsttest by,experimental subjes;s. Possible explanations for the
.t U(‘ »

_poorer posttestrperformance could be that subJects were receiving less

- B

encouragement and promptlng by the fifth session. During the T sessions

and espec1a11y dur;ng the pretest testers and teachers provided much

3

- verbal encouragement but enthusiasm expressed by teachers and schoolmates

in particulgr decreased towards the end of the study It ‘'was. impossible to

\

foresee, and therefore COntrol for, thé‘changes.in behaviour and

@
v

enthusiasm of teachens and students. Testers tried thélr best to provide
SRR

as much encdﬁragement as they‘could. Environmental stimuli (such as
S A . )

0
t



encouragements and cheefing) or the lack of it, certainly could have
caused the difference in posttest performance. w&f‘ﬁ\
’ N

The overall pooref posttest‘performance of experimental subjeces,
however, does suggest that in orde; to elicit maximal performance from TMH
participants, pacing must be used during’testing. Teachers‘and tdsters may
often maké the mistake of thinking that it is sufficient to acthr
provide pacing during practice sessions and then -remove it during actual
testing in the hope that the TMH participants will be able to generalize
the pacing they were taught orlprovided. This study showed that if optimal
performance is to be elicited to provide a more accurate indication of CV
fitness, then pacing must be:part ef the.testing-protocol.

It would pemerroneehs to assume that there was a total absence of
ieerning orlgarr;-over of the pacing strategy from T sessions into
posttest simply because posttest performance';hs worse than T sessions
performance. Although postteét results indicateq a decline.in performance
from T sessions, six eXperimental subjects did in fact perform better at
posttest if posttest was compared to pretest. Again, mose of the six
eubjects were ranked lower in the group. In contrast, three out of four -

) .
control subjects Had worse posttest than pretest times.

Another variable that seems to affect willingness to perform was
related to some form of goal setting. The importance of this variable with
regards to performance was admittedly underestihated. It was interesting.
to observe that subjects were really concerned with "how many-more laps to
go?". When subjects knew that. they were almost at the ‘end of the test,
they seemed more willing to push themselves é little harder, appeared moge
motivated, -and some even expressed relief that they were about to complete

the run., In the event that subjects found out that they st111 had qulte a

few lapP to go, espec1a11y in the older group, they tended to go more
/
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slowly and showed some degree of frustration. Knowledgke af the goal that
‘one is striving for seems to be an imporfant factor that should be taken
into consideration. TMH subjects should be told what they are working
, ]

towards in terms that they understand. For example, 10-12 year olds were
told "You have to run ar;und the track 6 times". The cbnéept of aisténce
(eg. 1,200m) may mean nothing to the TMH. Positive verB?{-comments like
"only three more to go", "that was number 8, good runniggl" were crucial
in helping the subjects see the goal they were working towards. Throughout
the testing sessions, subjects consiétently inquired "How many more times
around?". The power of goal setting and goal-motivation needs to be
examined to determine their importance in eliciting maximum perfo?mance of

the TMH.

Tremendous inter-individual differences in time performances within
ghe population were ﬁoted in’the subjects; In the &ounger group, the time
taken to complete the 1,200m rénged from*5:39 min to 12:37‘min. Time taken
to complete the 2,000m by the older males ranged from 11:22 min to 20:07

min to 'Incomplete’'. Such variability in individual capabilities to

complete the endurance run reinforces the need for systematic

. individuélized pacing times to be used with the TMH.
‘ It was noted that most 10-12 ylear old experimental subjects achieved
the best time duriné Tl., Of the five testiné‘sessions, pegcenfage of HR-DP
> 160 bpm for‘tﬁis é;oug was the highest during TIl. Thesg experimenéal e
sqb}ects therefore wérked the hardest physiologicaily-dﬁring T1, as
confirmgd by heaft rate data-ppints; Older experimental subjects, on the;—

3

otﬁer hand, achjeved the highest percentage of HR-DP during T2. .

‘;///// Surprisingly, percentage of HR-DP in the vigorous-severe intensity
1

evels. was much higher than expected when the current test protocol was

used. TMH subjects were therefore working much harder than expected. There
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were veéry few differences between the values obtained by the proposed and
current test pedtogol. This finding contradicted Hypdthesis #4, which
speculaeed that 'TMH subjects would work at low to mild exercise
intensities when the current protocol was used. Like most individuals
" working with the MH, the generallimpression has often beeﬁ one that most

MH participaets, especially the more severely handicapped, do not put much
Teffort or interest into the task af hand. Low motivetfbn and cognition
levels have often been‘cited as‘reasons for 3ueh performances. The HR
response data collected in this study, proved however, that such
subjective evaluations are incorrect and scientifically unacceptable.
Overall percentage of HR-DP in the vigoreus to seyere exercise intensities
was much higher for the younger group than the older males; but the -
pefcentage of HR-DP ) 160 qu for ;he older males wae definitely greater
than the value obtained in the low to mild intensfty level. It is
‘wo}thwhile'to note that the percentage.of HR-DP ) 160 bpﬁ during all three
T sessions was much higher for the 13-and-older experimental subjects than
the control subjects. Percentage of HR-DP computed‘fo; pretest and |
posttest for this group was comparable. No such trend was observed in the
younger group. Such an observation may indicaee that the proposed protocol
did indeed cause the older subjects to work harder; but for the younger
subjects who were already working at ‘high exereise inteﬁsities, pacing did
"not have the same effect. | |

The fact that a mean of 82.8%2 and;68 3% of HR—DP recorded by younger '

and older subjects was > 160 bpm respectlvely prov1ﬂes some_lndlcatlon
fhet the CFA—Adapted endurance run was physiologically»vefy deménding upon
the CV system of the TMH espec1ally the younger ones. The high percentage
of HR-DP in the vigorous to severe exercise intenszty levels can be

A_attributed to an extremely 1ow CV fitness level and poor mechanical
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efficiency of the ,running pattern. The low CV fitness levels of the

squects, coupled with the tendency to sprint at the start, can be clearly

seen in the sharp increase in HR at the onset of the rén for almost all
% . .
subjects.

The assumption that running is a familiar and easy locomotive skill

for all individuals needs to be re—examined..Running can Se a difficult
. . o

. ?
§t}11 requiring upper and lower body coordinatjon, as well as efficient
: ‘ ‘ T,

1

use of such body parts. During the study, some subjects exhibited
" coordination difficulties, as well as immature, elementary running P E

patterns. This was especially true of subjects §E14; SE16 and SC7. It must

-~
Kz

be pointed out that the mechanical efficiency“of iﬁéi&iduals differs in

+

| . ,
different skills (Astrand & Rodahl, 1977; McArdle et al., 1981),.and thas

'the energy expenditure‘and exercise exertion is therefore relative to the’
Lt ‘ o . oo
individual's CV efficiency. What may appear to be an easy &kill §or one :
' . ‘ v P
& -
person may be an extremely demanding task for another. This may lead to &

PRI

ma jor pfoblem when testing the TMH.

-

Often, as was observed in this study, those subjects with .

inefficient, elementary rhnning patterns do not agpﬁiiiio be motivated or
'working hard enough’. Shbjects were therefore ofteﬁ judged subjectively
as to how motivated or hard they are working Ey the behaviours .exhibited,
or.berceived ﬁo be exhiﬂited, during‘the run. The trgé'intensity and
‘motivationgl levels ;hat-TMH sub jects worked/a£ are seldom accurafely
determined by such sﬁbjectivé evaldations because éeachefé and testers
often do not appreciate‘ thé large individual differences betwee¥ subjectst
in movement and CV efficiencies. There is therefore the danger of testers'
expecting bétteprperférménces, resulting in 9verfexertion'df such

children. Teachers, testers and track coééhes working‘with TMH childreh

are therefore advised to monitor the HR-response patterns of such children
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' ' N ‘ o
during such runb or tests, and not to depend totally on subjective
. ) \
evaluations when attempting to motivate their children to achieve better

performances. It is true that there is tremendous room and potential for
I bl
TMH children to improve CV fitness levels and running performances, but

such improvements shouyﬁ be gradually achieved through long-term CV
upgrading and skill improvement programs and not_in a single testing

N

session. ' \

Individual and group mean maximal HR values recorded by subjects in
this study were comparable to mean values previously reported for MH and
non-MH children tested in maximal laboratory tests. For examplé,.Erigksson

& Saltin (1974) reported a mean maximal HR value of 196 bpm for 11.6 and

1 12.6 year old non-MH boys.tested on electrically braked bicycle

ergometers. The group mean maximal HR obtained in this present study's

-

10-12 year old experimental and control subjects was 196.6 bpm and 192.6

bpm respectively; 13-and-older experimental and control subjects recorded

.lbwey group mean maximal HR of 186.3 bpm and 187.2 bpm respectively.

Kramer & Lurie (1964) repofﬁed an average mean HR of 191.0 bpm for 44

~ normal boys (average ége from 10.1 to 13.4 years) of varied physical

) Q
fitness levels. The boys were tested on a "cycle-mill", These -

investigators also ;eported a mean maximal HR of 197.0 bpm for six
physically fit‘girls (average agé 14.7 years) and 181;6 bpm.fpr five |
bhysicqlly unfit girls (av?rage'ége 13.9 years). Boilegu, Bonen, Heyﬁard

& Méssey (1977)vcomparedvmaximal performance of 21 boys, aged 11-14 yeafs,'

and reported a mean maximal HR value of 193.9 bpm for the treadmill test

~and 186.4 bpm for the bicycle ergometer test. Mean maximal HR values of

188.2 bpm and 186.1-bpﬁ.have aiso bfen respectively repbrted'fdr 10-11
year.oid and 12413 year old EMH boyé tested in a maximal bicycle ergometer
test (Maksud & Hamilton, 1974). Mean maximal HR values g;eater‘than 200

. * . 3 . e
‘ . . - -
a P v . - wz\\
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bpm, 202.5 and 201.7, have also been reported for EMH boys .and girls
|
tested on the treadmill (Bar-Or et al., 1951). N
- Comparing the'maximal.hR vglues obtained in this study wdth those
reported in the literature, it would seemithat the CFA—Adapfed endurance
run tested in this study approximates a maximal exerfisé test. for the
sub jects testeq under the particular setting-and procedures of‘this study,
the endurancé run was a maximal-exercise test. Interestingly, ' pauw et
(1985) have also reported that the heart- rates reached by nine
moderately retarded adults during a 12 minute run were rather h gh, and in
some cases, were above predicted maximal values. Unfortunately it is
uncleaéghhw'often the heart—rétes were tahen during the 12 minuce run,
m M
The “fact that high exercise- 1nten51ty levels were sustained by

subjects, espec1ally the younger ones, does provide some 1nd1cakion that

subjectS'were_motivated and performing at or near maximal capacities. The

CFA-Adapted endurance run was definitely very demanding, physically, upon

the cardiovascular system of the TMH participants of this study.
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CHAPTER SIX

-

.

CONCLUSION% AND RECOMMENDATIONS

CONCLUSIONS

"Tne validity of the endurance run as a measure of cardiovascular
fitness in children has been questioned and investigated by many
researchers, and the results have been donflicting. Using the endurance
run with trainable mentally handicapped children and youth posed even
greater confounding problems. It is often difficult to motivate such
participants to perform and maintain interest in a seemingly meaningless
and monotonous task of running around a track. TMH children and youth also
have an inadequately developed, or even non-ex1st1ng, concept of.pac1ng
This study was therefore designed to investigate the validity of the
corrent CFA-Adapted endurance run, as well as increaeing the validity of
the run by introducing a pacing protocol.

Ae a result of this study, a number.of descriptive and general
concluding statements conterninglthe validity of the CFA—Adapted endurance
_run,vthe ™H's performanCe.and heart rate responee on the run, as well as
the feasibility'of using a pacing prOtocol; can be put forth: |

1) The.ability of TMH participants’to complete the CFA;Adapted -

endurance run can be effectlvely enhanced by 1ncorporathg a
systematic pacing protocol

2),Apparent1y,_the proposed pacing protocol seemed.to be more

effective.at improving performance of 10-12 year old TMH

W o : ‘ : »
participants, who had a shorter distance to run than the

13—and—older partlcipants.
3) Trainable mentally handicapped runners who are slow or unable to

complete,the endurance run independently can beneflt p051t1vely

104



4)

' motivation, running efficiency, anaerobic involvement, cognitive.

5)

6)

7)

105
. ty
from an individualized and systematic pacing-prompting protocol.

Results from this study showed that the propoeed pacing protocol
used in this study can help about 80% of those TMH participants
who are having difficulties completing the run.

~

The tremendous intra-individual and inter-individual differences

in performance and heart-rate response demonstrate clearly that

wide variability exists within the TMH populetion. Such individual

differences are indicative of the differences in levels of

appreciation of the distance to be run, and most of all, the
v CE
ability to pace oneself efficiently ddring the run. All FhHese

confounding variables reinforce the contention of .this study that
if pacing is to be effectively used Qith the TMH, the paces must
be individualized and based on initial performance times.

. N Pl . . .

-A’ a N
It is not sufficient to teach or prgvide pacing to TMH

x.

-participants during. practlce se531ons and then subsequently remoze

it durlng ‘testing..Pacing must be an 1ntegral part of the testing

#,

protocol : %ﬁﬁ;, ‘ %:do
o ' f%w Toe Vv's",,
Heart rate data collected durlng the run suggest that the S e

suspected that the degree of physical: stress upon the CVvsy§tem is

-

correlated to: N -
i) the dietance that each age group has to complete, and
ii),the level of motivation required to runfthe required d?:::nce.

Under testing conditions slmllar to those of thls study, the

CFA—Adapted endurance run approx1mates a maximal exercise test



when an individualized pacing protocol is utilized.

8) Based on heart-rate data, it can be concluded that the CFA-Ada

endurance run is a valid cardiovascular endurance test for TMH

subjects tested in conditions similar to this study. .

RECOMMENDATIONS

— e

Too often, the poor pérforﬁénces of trainable mentally hahdicappé
%qdividuals on any fitness test batﬁeries are acéepted as 'matter—ofj
fact'; worse still, gpod performances are seldoh expected. To date, no
study‘has;investggated.the possible effects that a pacer, or pacing

protocol may have upon the TMH's running performance. In addition, no

objective data exist to support or refute the claim that endurance run

are valid cardiovasiylar endurance tests for this population. There ‘is

~

definitely an urgent need to address suéﬁ”questions. Tremendous resear

poséibilit%;sﬁgxist in this particular area, which has long been

neglected.

The following recommendations are an qutcome of.phe present study
and by nb'meins make up a comprehen§ive-list. The récommendations are
focused~upon f e trainable mentally héggicapped and théir performénce
the CFA-Adaptled endurgnce run. |

1) Th pacing protocol proposed in this Studyashould be tested wi
p a much bigger Sample.siée} with TﬁH'suLjecté in'all three agé

sex categories, to determine if such a protocol is indeed

~effective for all TMH participants or, if in fact it.is suitab
only for TMH with certain characteristics.

2) The performance and heart ‘rate response of non-MH, mild and:(

|

[

;fainable menté1ly handicapped children on the CFA-Adapted

pted

d

S

ch
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thus

on

th

and

le

- endurance should be ;studied to determine if any diffeféncés and/or



3)

4)

3)

6)
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similarities exist between‘tgg three groups with'regards to the'
mentioned variables. In addition, the effects of pacing upon
performarice should‘a{so be examined with these sub-groups.

In this stuqy, the pace times determined for treatment sessidns
were based on the award level times. Unfortunately, there are many
concerns regarding the award times and how they were derived. ‘

There is therefore a need to determine an appropriate procedure by

which testers-or teachers can best determine what paces are most
. o .

(4

appropriate for individual participants.

Faster MH or non-MH peers, siblings and parents can be used as
pacers, whenever possible, during practice and testing sessions. .
Such paéefs,.however, should be properly instrucied as to how to
pace, and what péce to set. -

To fully apprec1ate a&g-understand the TMH's performance and heart
rate response on the CFA- Adapted run, behavioural response
patterns during the run should also bg examined. Availability of .
such descrip;ive défa wiil ﬁ}ovide valuaSle infqrmation concerning
running patterh and movement.efficiency; ,

An attempt should be made to replicate this study, and further

studies that address the above recommendations, in the actual

school testiﬁg environmen;,'with the 'teachers conduéting.the test ¢

b3

and providing the pacing\‘ N ‘ e
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Percentages of completion on the CFA-Adapted e)durance run

©
from normative data obtained on 3,172 TMH participant

across Canada (Findlay, 1983)

FEMALES ”*\1 ’

" Total numper of participants = 1,250

T\\\\>Age Group No. of Subjects 7% Cbmg}étion
7-9 ' 214 26.00
10 - 12 300 17.30
13 & older - 979 6.03
o
HALES
Total number of participants. = 1,922
4Age Group No. of Subjects % Completion
7.9 240 - 24,20
16Af 12 | 405 o 20.00

13 & older 1,253 11.65
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Award Leve-l Times and Criterion Times for the CFA—Adapted

Endurance run

"
3 -
[

116

) &
. Endurance Run (minutes. and seconds)
Standard ~ 7 eo0m 1200 m 2000 m
By Age 6-9 Yrs 10-12 Yrs 13 Yes and up -
FEMALE
Excellence 5:34 ‘ 7:23 ' ‘13:09
Gold » _ . 5:51 809 14:10
' Silver _ 6:20 . 853 , 15:15
_Bronze 7:02 - 10:26 ' 15:58
- N o0 MALE !
Excellence S 4:44 ' _8:08 v 10:54
Gold . 5.18 8:54 . 11:33
Silver ’ . §:53 . 9:49 " 13.02
Bronze K 6:30 11:06 . . 14 45
Criterion , 6-9years | 10-12 years | 13 and up
Times, For ’ boys girls | boys girls | boys girls
Endurance Run : 2:07 2:07 1:05 1:58
NOTE: 4.06 421 325 3:56
Participants 558 6:22 | 513 6:16 .
| must have a 816 840 | 7:10 831 ’
time equal to or. {1000 m| , 10:50 - 11:25 | 9:18 10:50 [ -
‘lower than the 1200 m STOP 10:26  13:13
criterion for 1400 m 11:58 14:16
.each 200min .~ 11600 m| ' | 1339 15:20
|orderto 11800 m . _ 14:12 15:57
.| continue. .|2000 m . . _ ~__STOP

“

(Source : The Canéda Fitness 'Award—Ada'pted tor lTMH youth (1985),

¢

Fitness and Amateur Sport, Ottawa, Canada$)

o
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=t  University of Alberta Department of , 118
“sa  Edmonton Physncal Education and Sport Studies ,

N

Canada T6G 2H9 P-421 Universiade Pavih’on

May 8, 1985

Dear Parent:

The Canada Fitness Award (CFA) was officially launched in 1970 by
Fitness and Amateur Sports to assess and motivate Canadian children and
. youth toward higher fitness levels. In 1983 the CFA was formally adapted
i for trainable mentally handicapped ‘children and youth with the same

objectives.
.

Normative data collected on 3,172 TME children and youth across Canada
indicates that the TMH performance on the endurance run, which is a
cardiovascular endurance test, were below those expected of individuals
with minimal levels of fitness. ‘A research study is hence being proposed
at the University of Alberta to study the running test and to investigate
wayg of encouraging better performance. It 1s our belief that TMH children
are capable of better performance if they have someone to pace and race

with them.

The proposed study is scheduled to be conducted in May and June, 1985.
The study will be conducted at the University of Alberta's Pavilion once a
week for 5 weeks. Your child has been selected as a possible subject for
the study and we are requésting your comsent for your child's participation
in the study. Please be assured that all precautions for your child's
well-being are being taken into censideration. All testing instructors are
trained and experienced at handling TMH children. Should your child display
any discomfort or stress during the run, we will terminate the test. If -
you have further questions regarding)the study, please call Sock Koh at
432-5502 (O) or 439-0254 (H).. ‘ L

. Your assistance in making the study possible will be greatly
appreciated. Thdnk you, :EL : *

v

Yours faithfully,

Dr. E.J. Watkinson, Research Advisor -

'.Sock M. Koh.,ResearégrAssistant



:

. .
Consent For QParticipation in the CFA Endurance Run

I, = , the parent/guardian of

119

authorize the.said Examiner, Sock M. Koh, of the University of Alberta,
Department of PH&sical Education and Sport Studies, to administer and
conduct an Endurance Run (1200m for 10~ 12 yr. olds; 2,000m for 13 and
above) . for research purposes. .

I understand that my child/ward will run the distance specified for his/
her age during the pre-test of the pilot study. I also understand that
if my child/ward is assigned to a treatment group, he/she will run with

-an adult pacer-prompter over the speclfxed distance. During the run my

child/ward will be asked tq_discontinue the test if he/she does not ful-
fill the criteria time seéf for every 200m. Alternatively, my child/ward
can choose not to complete the run. I understand too that the test will
be discontinued if he/she becomes distressed in any way or develops any
abnormal responses, whichever of the above occurs fltst

I acknowledge that I have read this form and in agreeing to allow my -

child/ward to part1c1pate in the Endurance run, I waive any legal recourse
. against the examiner, the Department of Physical Education and Sport’

Studies and the University of Alberta from any and all- claims from
possible injuries resulting from the run. This waiver shall be binding
upon my heirs and my personal representatlves./ -

I understand too that the data collected from the study w111 be used by
the University of Alberta for research purposes in a form that will mnot
allow personal 1dent1f1catlon.

o

Date N Signature

\‘
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Pacing times (min.) determined' for Experimental Subjects

Pace times for 10-12 year olds

Sub-expt. groups . T T? . T3
M F M - F M F

Group Al 14025 R UL — 14125
Group Bl 12:42 é.: 12:42 .3 12:42
Graup Cl. 10126 11:06 < 10:26  11:06 2, 10:26  11:06

~ Group DI 8:53 9149 ;—3 8:53 9:49¢3-\-3 8:53  9:49
Group E1 8:09 8154 —— 8:09 8:54 ‘_\\_, 8:09 8:54
Group F1 e 7403  8:08 3 7:23 8:08
Group Gl (Time taken to complete run at any session - 1:00min)

M Malés ’ F : Females

~—-> completed distance at determined pace ,

v —— did not'bomplete distance at determined- pace

—

.Pace tiﬁés fof 13-and-older males
éuﬁ~experimental-groups TlJ T2 - ‘ ‘T3_
| Groupr A2 - 18:57 —— 18:57 > 18:57
Group B2 ©17:30 <__\__‘_., 17:30 _\_\l_: 1730
Group C2 1645 <.:_:_?_) 14145 2, 14245
Group D2 | | ' 13.:02\%,_3 13:02 Q.\__\_.’_, 13102
Gr.oqp}EZ‘ _ 11:33 <_\1 11:33 <_\_:_‘+ 11:33
Group F2 O s ose Oy, 10:56

Group G2 § (Time taken - 1:00 min) .
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Pace times for 10—12'year old femal;s (Group F1)

Pace :

100m

200m

300m

400m
500m
600m
700m
~ 800m

900m

Ve
1,000m

1,100m

1,200m

8:08 min. -

Pace-keeper #1

Pace-keeper #2

0:40 min

Q:QO

3:20

4:40

*  6:00

7:20,

?

1:20 min
2:40
4:00
5:20
55:40

8:00

-
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Change of Pace Times & Levels across Treatment Sessions
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Change of pace times & levels across Treatment sessions for Experimental

3
'

Sub jects

10-12 year old experimental group

Sub ject

SES.
SE6 l
SE7
- SE8

SES

Treatment 1
5:12 (G1)
5:15 (G1)
5:48 (G1)

ABS
8:53 (D1)

10:26 (C1)

11:06 (C{)

14:25 (Al)

14:25 (Al)

Tréatment 2

ABS

' 5:15 (G1)

5:21 (Gl)
8:08 (F1)
8:09 (E1)

8:53 (D1)

. 9:49 (D1)

8:53 (D1)

11:06 (Cl1)

1

Treatment 3
6:06 (G1)
5:15%G1)
5:52 (G1)
7:00 (G1)
8:53 (D1)

ABS-
9:49 (Dlj
. 8:53 (D1)

11:06 (C1)

13-and-older experimental group

Sub ject
SE10
SE11
SE12
SE13
‘SEl4
= SE15

SE16

Treatment 1 °

* 11:33 (F2)

11:33 (E2)

14:45 (C2)

17:30 (B2)’

18:57 (A2)

18:57 (A2)

18:57 (A2)

Treatment 2

11:33 (E2)

13:02 (D2)
13:02 (D2)
17:30 (B2)

ABS

17:30 (B2)
17130 (B2)

Treatment 3

11:33 (E2)

11333 (E2) |

11:33 (E2)

17:30 (B2)

18:57 (A2)
17:30 (B2)
17:30 (B2)
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