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ABSTRACT

'_The main purpose of this sfudy was to identify a group of
physiéélly awkward children, and to determine their level of
physical fitgess in relation to norms generated fram studies of
children of the same age and séx,
| Using a Motor Behaviour Checklist, teachers in four schools
identified 100 chldren out of 558 as beQPg possibly ‘physically
awkward. Of this nunber; parental permission was obga%ped to
test 551chi1dren. Using the Motor Perfgfménce Test Battery
(Taylor, 1982) it was deter@ined tha§‘41 of the 55 children were
physically awkward. Thisafigure represents 75% of the 55 tested
which is~»7.‘3;s of the total population in the four schools.

SeQen standardized fitness tests were used in this study,
the raw scores‘frCm these testg being convefted to percentiles to
facilitate comparisons with normative data for both boys and
girls. Except for the skinfold scores, which were within Fhe
‘normal range, the fitness tests showed these physical 1¥#awkward
children, on average; to be below the 30th percentile on the

remaining $ix measures.

The results indicate that these ph sically awkward children

are far below their peers in 'their level of physical fitness.



graduate life at the University of Alberta, but £o have had my
advisor Dr. A. E. Wall_(Ted) as a much valued mentor and friend.
Ted’s limitless enthusmsm, energy, and very agreeable sense of
humour have been an 1nsp1ratlon to me over the past two years.
THe many hours we spent together revising the final palfts of this
thesis were gﬁ;eatly appreciated.

- To the other members of my ccmnittée I also extend my
sincere thanks for making my defence one of vthe most enjoyable;
yet challenging experiences of the last two years. I‘have been
very fortunate to have Dr. Art Quinney on ‘my corrmittee. In the
area of fitness testing, h& has been an pnvaluable reso@rce. I
wohld like to thank Dr. Jane Watkinson >for the many thought
provoking questions she brought up dufing the defence, and for
the thbrough job she did reviewing the draft. Dr. Dave Sande was
a great sc;unding bdard, and was always enthusedv about anything I
had to discuss, providing valuak\:le suggestions along the way. .

His questions during the défexgce} prampted much thought for future
. k : . . l

\

,
h -

Iresearch in the area. r

I would also like to thank Jane Taylor and Jacquie Weir -
without whose help my studj\wéuld have never been started, let B
aione cmﬁleted. My sincerel thanks also goes to the many
' graduate -students who h_elpedf with the data collection, and to the
teachers who took the time to help us identi_f); 4these physically
awkward children. Of course I cannot forget to thank th*e 55

children who so willingly submitted to our testing.- Without

&8 .
vi -



«

those chlldren, this thesxs would havehbeen a non-event.

To my 1n1aws~<the Hryciws, I am very grateful for their love
and support, and for accepting me as one of their own. Being
away from my cwn family was made a little easier by their warmth.

Flnally, and of course most importantly, my major thanks
goes to my wonderful wife Elaine for her 1ncred1ble patience,
love and understanding through what have been a stressful, thoug%
enjoyable two years in graduate studies. She is beautlful in

every way, and should know that I love and apprec1ate her very

much.

®

vii



II

\ | " PAGE
Im'aéwcrmn ...... et eeat i, 1
problén\gtata@nt w,}. . 6
DEFANILAON vruevneernnnseenstonseiheernnenaneens 7
SELECTIVE Rwim"omerrE&AmRE....... ..... .. 8
The Concept of Physicil AWKWrdness «............ 8

McKenzie, (1926) ........ teteeeccnttieasennans 9
Orton, (1937, 1946) .......ccoce.n.. cerennaes 10
ANnell, (1949) .. reeeuennnneeneeennnn. e, 1
Walton, ELLis & Court, (1962) w.eevveeenvion. 12
Britishy‘\\Medi';al Asscociation Journal,
7 I celeen 14
Guhbay,ﬁgalis, Waltéh & Court, (1965) ....... 14
FOTA, (1966) «uuvrnvennennneeneeensecarnnenns 15
Brenner, Gillman, Zanéﬁill,& Farrell,
(1967) .ovvnennnnn. i ............. 16
Reuben & Bakwin, (1968) ..........eu... weeeen 17
I11ingworth,  (1968) .ueuenevnensenenennenienn 19
Bakwin, (1968) ........ e eererieeaaan, e 20
Gordon, (1969) ........... e, 21
Dare & GOrdon, (1970) meueeueeseenneeeennnns 22
Gubbay, (1975) ... .. e T L)
Henderson & Stott, (1977) .......ccepeeeensts ‘E‘
MEKinlay, (1978) ..iiuieriinnenennnnnnannnns 30
GUBDAY, (1978) & ereernvrenerereinenensnnnnnns 31
32

- TABLE OF CONTENTS

" Keogh, Sugdeft, Reynard & Calkins, (1979) ....

i

viii



III

~ Hulme, Smart & Moran, (1982) ...........

\:\Henderson &

Hall' (1982) AR EE)

®esse v

Nlp (1982’ 0..'....'!.!"".!.!!....Ollll‘l.i
Laylor, (1982) .ovivnnnnnnn...

Knukey & Gubbay, (1983) «..evvenevnnnnnnnnnns
Clifford, (1985) ....... Creeetiieienanea .
Wall, McClements, Bouffard, Findlay &

Taylor, (1985) ciieveeeeennnnennnnnann ceaieas
Physical Awkwardness - A qutﬁry Analysis ceieenn
Incidence of Physical Awkwardness ......... Neeees
The Effects of Physical Activity on Growth ......

Stature ......... feees eee ." ...................

Skéletal Development ....c.vevveveienenesnnn,

m Weight and Cmpoé'ition e e >

BMUSCLE titeelvnnntennennnennnnnnes beeiian .-

Aerébié:-?ower ............. U ST
SUMMArY «.covvvecenanas tesenesenaa My nienanon
METHODOLOGY . ... .. e, RERTI e,
The Samplé ......................................

Testing Procedure

Motor Performance Measures

¥

-------------------------------

-----------------------

------------------------------

33
.

36
37
39
40

a
45
53
53
54 .
57
58
59
61

63

67
70
71
71
72
72
72
72

-~ 73



' CHAPTER v  PAGE
One Leg Balance ......ccceeveevincncecnncass 13
Stork Balance, Right and Left .............. 73
ccr;trollé'dJJunp TR F TR TR 73
Fitnesg Measures ' 74
Sit and Reach ..... e ereaeeeeeaa, ve.e 74
. Shuttle RUn ....iovevereinnienncnnns ;/ 74
Standing Long Jump ......... sesens 75
Partial Curl-up ......eeveevee. vecsesenssans 75
PUSh-UD ....cciviiiiinnnnnnnnenns teseseannan 76
PwC-170 ,‘ ................ 77
skinfolds ......... T wess 80
v RESULTS AND DISCUSSION ....... e 82
The Physically Awkward Sample ............. 82
Results of the Motor Performance :
Test Battery L R R Ceeseraens 83
| Results of F“itnesé. Tests ..... S e, 88
v SMY,‘ CONCLUSIONS AND RECOMMENDATIONS . 100
SUIMALY v v e e e e 100
ConCluSions ...eeveveiiienieeiennioanns Theeieess 100
Recammendatidns .......... ettt e, 102
REFERENCES . ..... e, e, 104
KPPH!{@ICEQ T TR TPPPP PP 112
_!; - Appendix A. Motor Behaviour CheckliSt ............... 113
* Appendix B. Covering I.eth:te‘rk ................ 116
Agpendix C. Testing Proforma ....... seeteseicienanas 120
Appendix D. Motor Performance Test Battery .......... 126

X . -



Table

II

III

VIII

XI

XII(a)

XII(b)

LIST OF TABLES

Description
Physical Awhardness - 60 years of
Definitions -
Syndrame of Physical Awkwardness

The Developmental Indicators o(T //_\\\
Physical’ Awkwardness .

" Recammendations of Remedial Strategies

for Physically Awkward Children
Incidence of Physical Awkwardness
Children Originally Identified as
Possibly Phy31ca11y Awkward (by school
and grade)

Reoonmended Sinus Bailance Scale Settmgs
By Age and Sex ‘

Desired Heart Rate Response to the Three
wOrkloads

Children Identified as Phy51ca11y
Awkward (by school and grade) 8

Results of The Physically Awkward Children
on The Motor Performance Test Battery

Results of The Physically Awkward Children
on Fitness Tests .

Scores for the PWC-170 Test

Scores for the PWC-170 Test (continued)

%

Page

46

49

52 |
53
68
79
80
84
85

92
97

98



‘LIS’i‘OFF\IQGUhES,

Rage

- Motor Performance Test Scores for Total !
Group - Means and Standard Deviations 'V 87
Motor Performance Test Scores for Males - ,
Means and Standard Deviations 89
-Motor _Perfor'mance Teet Scores for Females - _

, Means and Standard Deviations S . » 90
Fltness Test Scores - Means and Standard

Deviations L S 93
Fitness Test Scores, Males - Means and .
St:andard Dev1at10ns : ‘K 94
\Fltness Test Scores, Females - Mearrs*a/nd _ -
Standard Dev1atlons - 95




" CHAPTER I

y
INTRODUCTION

For over 6'0 years now, a variety of professionals have . -

dlscussed the problem of the "clumsy" or "physically awkward"

child. Until approxunately 20 years ago, it was generally

LN

belleved that the movement dlfflcultles these chlldren
experlenced were due to organic llmltatlons (Gerstmann, 1940

Doll, 1951 Crltchley, 1953; Albltrecm.a, 1958 1959; Benton,

11959; Prechtl & Stemmer, 1962; Kong, 1963; Paine, 1968). e

S/
However, the past 20 years has seen a shift away from th,_is narrow/

-

 focus to one that is much broader in scope. .' /

R. Tai‘t McKenzie (1926) was one of the first researchers/ in

thlS century to note that if children do not develop and pfractice

phy51cal skills in childhood it will be difficult for them to

»learn~these Skllls when they grow older. Orton (‘1937)/ supported |

“this observation and suggested that this delay could have gfave

4

social consequences for the children involved. Orton was one of \
the first to stress the need for remedial actlon 1nclud;ng the !

kbreaklng down Of skills lnto component parts, and learmng each

»‘of these component parts flrst before attemptmg to execute the

sk111 in its entlrety .This need for remedlatlon has also been

seen by numerous other authors who have published in this area

_over the past 25 years. For example, Reuben & Bakwin (1968)

st.ressed the need for teachmg physically awkward chlldren s:.mple -

" skills in a stable env1ronment

The relationship between low IQ and physical awkwardness was



»

Gubbay, Ellis, Walton & Court -(1965) alse>reporte§ on these

brought ingg question hy Anneli (1949) who noted that (contrary
to populaf belief at that time) éhysically awkward children were,
in‘fact}jve;y often of normal .intelligence. Up until the
éresent. it is believed that no direct or causal felations ip

exlsts between intelligence and physical prof1c1ency, h ver,

further research on this relatlonshlp certalnly 1s need” .
»

In 1962 the British Medical Association JournaL a

article outllned a number of behav1oura1 characterlstlcs that

would later make up part of the syndr of physxca fawkwardness,

that 1s, these children displayed behavioural problems 1n an

1

',attempt to cover up their poor performances in phy51ca1 act1v1ty.3'

behavioural difficulties. R B \?“'
A much ignored area in the literature on physicalb A
awkwardness is that of physical fitness. Fbrd (1966) first 4
alluded to this prohlem when he suggested.thet physically awkward
children usually besame obese. Illingworth (1968) and Gordon
(1969) reiterate this peintf\however, it was not until 1982 that
the level of physicai fitness of physically -awkward children was
firet brought into questioh (Wall, 1982; Taylor, 1983; Wall,

McClements, Bouffard, Fihdlay &;Taylor,‘l985). These authors

,‘contend that the'leuel‘of physical fitness is lower in physically
y awkward chlldren because they avoid phy51cal activity as much as

-'90551b1e..

A major problem for physically awkward children is their

’ exelusion (scmetimes self—exclusiqn) from games’ of a physical

T
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nature with their peerS‘ Brenner, Glllman, Zangw111 &\garrell
(1967) and Gubbay (1975) hlghllght thls oroblem, nqtlng that )

. physrcally awkward chlldren often appear lazy, and lack self—
‘confrdence, when 1n fact SUCh behavxour is merely a ploy to avoid
'belng embarrased.ln Tront of thelr pee;s when they perform pdorlyf
in sport and phy51ca1 act1v1ty Reuben & Bakw1n (1968) réport
that low self-esteem and feellngs of inadequacy were common i
amongst phy51ca11y awkward chlldren They also stress the need -
for parent educatlon and empha51ze the nnportance of reassurlng \
the parents .of physxcally awkw:rd chlldren that their chlldren

are not braln damaged : Wall (1982) further suggests that parents

of these ghrldren need to be prov1ded W1th remed1a1 strategles to
help phy51ca11y awkward chlldren adjust to, and try to nunlmlze‘ ‘
Jthelr lack of skill' prof1c1ency ' . .

Illlngworth (1968) Stresses the need’for‘a comprehénsive-— y//
.deVelopmental asseSSHEnt device. ThlS need was repeatedly v_\ /L
. stressed by other researchers (Gordcm, 1969 Morris & Whltrng/'
1971; Gubbay, 1975; Keogh Sugden, Reynard & Calklns,\1979 Wall,
1982). Gubbay (1975) notes that early detectlon was 90551b1e,
‘and in fact, abnornal clum51ness is often first notlced when a
child beglns to walk. Once in school, he notes that constant
illness or'truancy on sport or physical education days may also
be an'indioator that the ohild is physically awkward. |

The syndrame of physical awkwardness, as alluded to by the

British Medical Association Journal (1962) is further defined by

Henderson and Stott (1977) who claimed that these children
experienced rejection by adults, were unpopular with their peers;

displayed frequent truancy, depression, anxiety, and were



unhappy. McKinlay (1978) reiteratesvmany of these points and
further states that these children lose'so much self—confidence

that they nay often not attempt activities of which they are

p'

capable.
When screening for or attempting to identify physically
awkward children, Keogh et al,, (1979) stress that we should not

only look at quantitative data, but also‘at'qualitative dgta-

that is, how the child tries to perform the skill. wau m !
_{1985) lend support to this notion" by statlng that phy51ca11y
awkward children do not develop adequat knowleage about actdion,
and therefore have fewer automatized skills to\hangle the task’
demands of the varlous situations that they confront \Very often.
these chlldren lose thelr self~confidence in movement 51tuatrons\\
51mp1y because they do not have the necessary physical skills in
“their, repert01re to readlly handle the demands of culturally-
normative phys1ca1 activity settlngs.

Henderson & Hall (1982) prefer to use the term

¢

"developnental clum31ness", and they belleventhat such clumsiness
is usually only part of a larger problem in that very few‘
'chlldren that were re\érred for profe551onal assessment have
exc1u31vely motor problems. From their research, they believe
that the initial ¥dentification of physically awkward children is
probably best left in the-hands of school teachers rather than

any other profe551onals, as they are more 11ke1y to observe these

chlldren reacting with thelr peers in the playground. -

Waly, (1982) extends the discussion of physical awkwardness
vby stressin at any identification procedures must.contain

culturally-nermative skills, for it makes no sense to test



children on activities that are‘not'nqrma}ly found in their;
culture. He describes the‘social problems‘that physically |
awkward children face.‘ AS'these children ere low in skill, they
are often ridiculed and‘iebeied "clumsy" by their peers, and are
forced to withdraw £rom group activities. As a result, their
ehjoyment‘of physical activity decreases‘and they encounter
considerable rejection by their peers and experiehce a host of
other secialﬁiifficulties Therefore, it is not surprising that
these children became dlSlnterested in most forms of phy51ca1
‘activity and consciously avoid it. Unfortunately thelgllack of
' physical'activity probably results in reduced physicel fitness.j
Clifford‘(1985), in,support of this latter point, yeports that
physically awkward children tend to be overweight, and have a

history of qu1tt1ng ccnnmmlty-sponsored phy51ca1 act1v1ty

programs. '

By excluding theﬁsedves fram physical  activity at an early
age, physically awkward childred may rob themselves of the
“opportunity to fully develop in all aspects of phy51ca1 growth .
' Whlle no studies have conclusively shown physical activity to
result in increased or decreased stature, there is still
wq)cchéiderable support for Steinhaus;e (1933) classic contention
that pteséure effects from physical activity may optimally -
stimulate epipyseal grewth, but excessive and prolonged pressure
caniretard Hineat growth.

;hough not cohClusivgl research also eupports the notion
that inactive children will have a greater percentage of adipose

tissue than active children (Von Dobeln & Eriksson, 1972;

Parizkova, 1963, 1968, 1970, 1973; 1974). with irregular



' (

participation in physical activity, one Raglvspeculate that the
muscular strength of physically awkward children iSvprohab}X
below that of theianqe and sex-matched peets, 3

Fihélly, the most-iﬁportant;component of physicai fitness is
that of cardiovascular endurance. Much of the research in this
area‘points to\the fact that inactive ;hild;en willj@yt develop
their aérobic power to the same éxtent’as active children
(Kobayashi, Kitamura, Miura et al., 1978; Mirwald, Eailéf,
. Cameron, & Rasmussen, 1981). 'As‘physically awkward children
avoid physical activity, it would be safe to put them in the
categdry of "ihactive". It is possible that this 'lack of
activity as a child may leaéftoAsedentary.¥iféétyle'patte;hs,
which in turn often acccnmah;es an increased risk of

cardlovascular dlsease

Probiém'Statement

~ The purpose of this study was to identify through the use of
_'qualltatlve and quantitative 1nstruments, a~group of phy51ca11y
awkward children; and to examine the’ phy51ca1 fitness

characteristics of this group.
As most of the motor test batteries that are available are

long and tlme consuming, it was necessary te develop a more.

suitable means of identifying these chlldren Perhaps the most * *

efficient way to identify them is by way of a teacher-
administered screening process. This study is just one of a
series concerned with the develcpment“of*just such.a~screening
checklist (Taxlor, 1982; Umanshy, 1983; Cliftord, 1985). |
| It has already been noted by Wall (1982 ) that by avoiding

e

A



prsical activity, physically awkward children may not have . -
sufficient stimulation to develop their fitness. This isa
feasible assumption; however, no studies to date have examined
the physical fitness of physically awkward children. In order
tb more fully appreciate tﬁe syndrcme of physical;&dmmardness we
need to investigate whether physically‘awkward children are
actually lower in their levei of fitness than would be expected
of their age and se;—matched peers.

Oné basic question was asked in this study:

‘Are children who have been identified as physically '
awkward on the basis of a teacher rating scale and motor
performance test results demonst}ably less fit than their age and

. sex-matched peers?

Definition ‘ ca

Physically Awkward Chilqren - Physically awkward children are
children without known neuf&nuscular problems who fail to perform
culturally-normative motor skills with acceptablé'proficiency,
(Wwall, 1982, p. 254). The operational definition for truly
physically awkward children used in this study was 5a§ed on the
resulté of an administration of the Motor Behaviour Checklist and
the Motor Performance Test Battery. Children who received three

test scores at or below the 10th percentile for their particular

égé‘and sex categories were rated as being physically awkward.

“- e



CHAPTER II
SELECTIVE REVIEW OF THE LITFRATURE
The review of the literature for this study will be divided
into two major parts. The first reviews a number of pertinent
studies related to the’ syf@rame of physical awkwardness. The

secod part reviews studies on the relationship offphysical
‘ T .

activity to physical growth and fitness. ¢

The Concept of Physical Awkwardness

| This section provides a brief historical review of the™
literature on the concept pf physical awkwardness. The review
has béen sectiéned—;ccording'to individual papers written by
various authors to facilitate their inclusion and discussion in
the summary analysii that follows. The review makes u;e of
ratller extensive qubtes from original papers in order to
highlight the different ten#s and ideas expressed by the vérious
authors. Tﬁe sumary analysis provided in Tables I to IV
highlights same ofithe major ﬁotions related to the concept of
physical awkwardness. | |

" A number of stud;es have referred to children who havé had
difficulties executing skilled movements, due to organic
limitations. However, in terms of the definition of physical °
awkwardness used in this study these organically-based skill
pfoblems'ére not of direct concern to us. Hence, no discussion

will be made of skill difficulties associated with minimal

cerebral paléy (Kong, 1963), the neurophrenia syﬁdrane (Doll,
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1953), disorders of body image (Albitreccia,'v:’

left discrimination (Benton, 1959), and mini

dysfunction (Paine, 1968).

McKENZIE, (1926) —

"In 1926, R.’Tait McKenzieypade a number of observations on

the importance of physical skill'\which are relevant to our

A

discussion. He emphasized the devlopmental nature of skill

acquisition and the relationship of suc nt to the

increasing task demands whiéh'children must face with age:

The 'child begins his education by a play system of his own,
beginning with simple conditions and work movements. He
accustams himself to his surroundings, learning to judge
distance, time and resistance. As his nervous system

‘develops he begins to test himself against his fellows.
Movements that at first required his entire attention, like
the attainment of the standing position, become relegated to
.lower levels, leaving his brain free to acquire new and more
camplicated cambinations of movement. He begins to test
himself in speed, and to create games of tag, which develop
into football, baseball, hockey and lacrosse. Aimless,

" tugging, and striking develop into the form of contests of
track and field. As the nervous system develops still
further he passes on to the games involving co-operation as

~well'as greater skill. (p. 630) '

He also noticed the problems which less-skilled children face if
‘they do not develop their skills ih accordance with their age:

The true function of athletic sports in education then is,
first of all, to train the growing child accordiny to his
physiological age, in those activities that are proper to
that age. If this training is missed it is very difficult
to pick up later on. A child who has learned to swim does
not need the elaborate and prolonged instruction necessary
to one who takes it when full grown, and if training in
running and jumping, throwing and catching is not acquired
in youth it is hard to learn the finer co-ordinations in  *.
middle life, as every middle agéd golf beginner knows. (p.
631) -
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ORTON, (1937, 1946)
One of the best early descriptions of c;hiyldren with movement

difficulties was included in Orton’s classic text Reading Writing

-

and Speech Problems in Children (1937). Orton notes that
children have been known to be élumsy for a long time. In fact,
he notes that Galen referred to such childfen;

. . . as being "ambivelous," tHat is, doubly left-handed.

Except for the unjustified inmplication as tq the general

unskillfulness of left-handers, this characterization fits

the situation well. These children seem to be equipped with

a lack of skill on both sides camparable to that of the left

hand in a strongly right-handed person. (p. 120)

Orton goes on to describe the syndrame more fully:

Such children are often somewhat delayed in learning even

the simpler movements such as walking and running, and have

great difficulty in learning to use their hands and to copy

‘motions shown to them. They are slow in ledrning to dress

themselves and are clumsy in their attempts to button their

clothes, tie their shoes, handle a spoon, and in other -

simple tasks. (p. 121)

He also notes that "At times the motor inaptitude seems to
involve movements of the body as a whole including such factors
as balance and gait and not merely the more ‘canple'x.movements
.which underlie manual dexterity" (p. 191).

Orton (1937) ’places the problem of awkwardness in a socio-
cultural context by noting that "a Considgrégle'heasure of

v e

feeling of inferiority seems to be unatyidable in the apraxics,

! s LI #‘-’.
especially as these children grow to the age when' they enter
active physical campetition where their limitations must be
rather piteously exposed" (p. 193). Clearly, he appreciated the

‘ N ’ )
fact that physical skills are performed in a public environment
and that a lack of proficiency in these skills often leads to

negative social consequences.
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~ In a subsequent article, Orton (1946) differentiates between

two types of developmental apraxia, a sensory and a motor type.

He noteg ._that:

With the sensory type, the child does not acp’parently
understand the motions he wants to makeland with the motor
type he knows what he wants to do but cannot carry out his
idea. Perhaps the best description of this condition {n

children is "clumsiness". I wonder whether the awkwardhess .

referred to by some observers as "double left-handedness®
might not be better explained on this basis. In any case,
we have found that by special training methods much can be
done to help such children. They are coristantly under a
tremendous handicap because they cannot compete successfully

in any sort of athletics, but often they can be taught to do

one thing pretty well. 1In the case qf ane. boy of this type,
h K

the athletiq master of his school came to me for
instructions. I suggested that he pick out one activity
which none of the other boys could do well and try to train
the boy so that he could excel in that. He chose quoits and
after teaching the boy how to pitch horseshoes successful ly,
he turned him loose among his schoolmates. His success in
this one skill was a great lift to his morale. In such
cases, training which we have found most pramising is based
upon the analysis of the more complex activity into the
simplest camponent units. For example, in ‘baseball, you
cannot teach a boy how to Bitch until you—teaeh him how to
stand properly, how to balance his weights how to get his
arm back for a long swing, etc. By separating the pattern
which you wish to teach him into units, working on each one
sgparately and finally putting them together in a given
s%;nce, I feel that much may be accamplished for these
youhgsters. (pp. 267-268) : "

Orton’s comments on remedial strategies are certainly seﬁsible
ones that are congruent with task analysis and direct‘teaching
techniques which hdve been successfully used with awkward
children.

ANNELL, (1949)

In 1949, Annrell reported on a study where she noticed mgtor
dysfunctions occurring in children with otherwise good
intelligence. Of approximately 600 patients between 6 and 17
years (in Uppsala, Sweden), 78 of them displayed motor

dysfunction, and 73% of this identified group had narmal or above

%



average intelligence (using the Terman- rrill method). She
attempted to classxfy these 78 cases 1nto seven categorxes, the

most common being “"motor infantilism.” She descnbes an eight

year old boy in this category who:

. . . learnt to’'dress himself late and still dresses slowly,
finding it difficult to do up buttons, and cannot tie his
shoe-laces without their caming undone. He has not wanted
to learn to ride a bicycle or to skate. . . .“is qait is
slightly wide-stepped like that of a small child. He is
very uncertain when he makes movements without visual
control. His speech corresponds to the development in a 14-
15-year-old, with a large vocabulary and excellent
contruction of the sentences. (p. 906)

In summary, Annell (1949) notes thét this boy:

. . . had the physical development of an 8 year old, the
speech development of a 14 year old and the motor
development of a 5 year old. 1In his class at school -he is
in same respects far ahead of his classmates, but as regards
motor activities, he is far behind them and has no normal

contact with them. (pp. 906-907) _/

/ Aﬁnell‘ ended her a'rticle with a pléa for an interdisciplinary
appfoaéh to the problem and a call for remediation of these
developmental difficulties; a plea that would be echoed by many

researchers who were to follow her.

. “’

JWALTON, ELLIS & COURT, (1962) |

Y ' .
In an insightful article on clumsy children, Walton, Ellis

and Court (1962) comment on individual differencés in skilled

movanent :

—

No two children are exactly alike in physical or in mental
constitution, and whereas same childxen-are lithe and
gracefu] in their movements, in others the co-ordination and
control of muscular activity is much less efficient;
movements, whether simple or camwplex, are performed with an
Ve @ iture of energy and with inaccurate
W “the reguired force, tempo and amplitude. Such
ndividuals are often incapable of achieving even-an average
sw Of pet_‘ 8. in athletic activities, or of




which makes them constitutionally "clumsy.” (p. 603)
The authors go on to describe five clumsy childrenNand to
synthesiié their observations by identifying the main featurés of
the clumsiness syndqane. ~

First, the five children werelsufficiéqtly clumsy that it

interfered with their day to day activities. "There was an
awkwardness in dressing, feeding and walking and great difficulty

in writing‘and drawing and even in copying. Yet there was no
. : -~

defect in the pyramidal, extrapyraﬁidal or cerebellar patﬁways
which control volitional motor activity" (p. 607).

Second, all*fide of the children were of narmal
intelligence; "However, in each child there was a marked '

discrepancy between an average or above average score on the

verbal tests of the Wechsler Scale for Children, and a very low
score on the performance tests" (p. 608) .

Third, three of the five clumsy children had dgfecgive
articulation.‘ Fourth,-the authors suggest that these childrény

ight™s '

. . have a defect of cerebral organization. In them it is
‘the pathways  concerned with the organization of skilled
movement, ‘or with the recognition of tactile and other
sensory stimuli, which are poorly organized, rather than
those ,concerned with the recognition of word symbols
necessary for acquisition of the ability to read. IT is
possible that discrete lesions in one or the other parietal
lobe were present, but we have no specific evidence taq
support this. (p. 610) - : :

Fimally, the authors make an extremely important observation
about developmental clumsiqgss: '

It is apparent from a study of these cases ‘that it is never
possible to distinguish campletely apraxia’ from agnosia, for
defects of recognition almost invariably lead to defects of
execution. Although therv are grades of severity in these
developmental disorders of dexterity and learning there is
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no evidence that in our children the defect is a-simple
abnormality qQf maturation which is corrected with the
- passage of time. " Their stubborn apraxic and agnostic
¢ ' disorders have persisted over several years of observation
and have not been corrected by normal maturation procgsses

although have been modifiéd by means of patient,
*understandln , and 1nd1v1dua1 traJ.mng (p.-610)
: W
BRITISH MEDI ASSOCIATION JOURNAL, (1962)

The questlo‘n of c’lumsy chlldren was addressed m a British
Medlcal Assoc1atlon Journal artlcle in '1962. The ~,author reviews

" the work-of Annell (1949), Prechtl‘ ahd Stemmer (1962), and’

Waltaon, Ellls and Court (1962), and stresses the fact that clumsy
' ciu;dren are hot uncanmon._ Furthem\.ore, such chlldren can often

4

. be' characterized as being awkward in movements, "poor at games,
hopeless' in dancing and gymnastics;, a.bad writer, and defective
: , j and
- in conoentr,atiom" (British Medical Association Journal, 1962,

p. 1665). Furthermore, the article s"tresses the importance of
.f:he early identification of chi°1dren with movement difficulties .

' because ‘ - L : - \ g

>

Fallure to recegnize that the sympﬁahs are genume and -not
~ due ‘to naughtiness may lead’ tofaggravation of the symptams
.'and so to a variety of behaviour problems, and it means in -
- addition that the children cannot be given the spec1allzed
"~ help and support Wthh they need.. (p. 1666) -

’ GUBBAY, ELLIS, WAL’ION & COURT, (1965)

In(thelr 1965 paper, Gubbay, ElllS Walton and Court '
-‘descrlbe a group of 21 chlldren who we‘ge referred for proplems of
severé clumsiness. coupled w1th poor - school performance.. 1}; of
‘tht{se chlldren had cognltlve and performance dlfflCUltles which
could’ be v1ewed as forms of aprax1a and agn051a w1thout any
conécmltant cerebral palsy They note that:

Unfortunatel_y the ,clu'msy child \)vj':th' no overt neurological

\
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signs, because of the nature of:.his disgrder, is less easily
recognized and usually receives less 'sympathy and

' understanding; hence he becames more.dif fident in attempting
manual skills and is in turh often accused of laziness or
misbehaviour or suspected of being @entally dull. The
natural outcome is a feeling of frustration, often leading
in turn to a behaviour disorder which aggravates the child’s
problems of learning and performance. (p. 295) , L (

~ They go on to note that the aetiology of thé syndrame may be
due’ to "inadequate establishment of cerebral dominance, de! g
maturation, and structural leéions in ‘one or the other pe ot

lobe": (p. 311).. They also recommend that the syndrome of
. | ’
clumsiness be more widely discussed and remedial “strategies, be

developed to ameliorate it. b

v

FORD, (1966) ‘
In 1966, F'c& used the term "congenital malaﬁitness" to
describe children who are mentélly_ normal, but slow in developing

: skills, and appear lazy. They avoid games because they" cannot

>

compete with their peers:

;— They are slow to walk, slow to learn to tie shoe laces and
to dress themselves. . They cannot ride a bicygle nor play
Baseball. I have observed this condition more 6ften in boys

‘ - than in girls. Some of these children are lazy and dislike
t%%m‘b»themsélves. They usually become obese. Others are
ihtellectually inclined and spend #ost of their time
reading. IM same instances, the child avoids outdoor games
because he finds he cannot campete with cther 'boys of his
age and gets so discouraged that he stops trying. Some
‘children make persistent efforts to improve thejr athletic
skill despite their handicaps. These children may acquire
strong muscles but the other children, who take no exercise,
have flabby, poorly developed muscles. (p. 50)

He‘.goes‘ on to describe the prok_)Ie_ns these children often

encounter with skilled activity:

It is of interest that having spent much time and effort in
learning a certain activity, such as riding a bicygle, the
child may eventually perform normally. Certain games, such
as baseball and basketball, in which highly co-ordinated ,
movements must be made in rapid succession are always beyond

’
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the capacity of these children. They are usually not
handicapped in adult life for they choose a business in
which muscular co-ordination is not rmportant
The real defect seems to be dlfflculty in learning —
camplex motor reactions. P0551b1y this is a developmental
defect. Lack of proper exercise plays an important role
which is probably secondary in most instances, however. (p.

50h51) : —
Ford was one of the first authors to link physical awkwardness
 with\1ow physical vigor or fitness. His observation on the task
demands of culturally-normative activities is a also an.importanre

»

contribufionon—the concept oé.physical awkwardness .

1 BRENNER, GILIMAN, ZANGWILL & FARRELIL, (1967)
Brenner Gillman, Zangw111 and Farrell (1967) found 51m11ar

findings to those of Walton et al., (1962) and Gubbay et al.

\ ;
(1965). They believe that the developmental apraxic-agnostic

syndrones are ,more cammon than generally supposed. The authors
note that only one of the 810 schoolchildren in their study had
been previouslyAreferred for specialized help:

Yet most of these chlldren had for years been regarded by
their parents as .abnormally awkward or clumsy, and by their
' teachers as untidy, difficult and irritating. In spite of
— nountlng problems at school, none had been referred to the
educational psychologlst or the ch11d—gu1dance services. (p.
261) :

*

The authors found children with visuo-motor handicaps to -
experience more problems than children without theseshandicaps:

Handwrltlng was always poor, and two. children were backwarg
in reading. . . . As might be expected, the children in th
two groups. differed greatly with regard to interests and
hobbies. In the control group 11 children enjoyed model S
making, - carpentry, jlgsaws, or, in the case of girls,

knitting or sewing; in the experimental group, on the other

hand, not a 51ngle child. enjoyed any of these activities.

Only one child in the experimental group, as compared with

eight children ln ghe control group, was reported to be

proficient at games. —
Ratings by teachers of a number of personallty traits
revealed marked differences between the two groups Whereas
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was little difference in the case of traits such as
concentration or persistence, most children in the
experimental group were regarded as clumsy, awkward, untidy,
and inept on the sports field. Two were rated as
overactive. Most of these children tended to be described
by teachers as particularly irritating, difficult, lacking
in self confidence, and unpopular with their peers. (p. 261)

Brenner et al., (1967) stress the neceSsity for early detection
Aand management of apraxic and agnos;ic children.” Furthermore,
they believe "ig\shpuld be addedeﬁhat research into the degree to
which the disability naybbe overCohe, or compensated, by

appropriate training is urgently needed" (p. 261).4

REUBEN & BAKWIN, (1968)

In 1968, Reuben and Bakwin described a syndrome of behaviour
that they cal}ed developmental clumsiness or developnentél
apraxia. Again, they baséq_their syndrame onﬁtheir own cliniéél
qbgerva;ions and on a review of. the ligerature.on ghe subject.

. The striking feature of the clinical syndrome was clumsiness
which was "severe enoﬁgh to interfere y:ﬁh gveryday activities
éuch as dressing, feeding, playing gaﬁgégrequiring motor';kills
and theilike" (p. 606). Dysgraphia:(poor'handwriting) was_'
usually part of the syhdrome along with fine motor\performance
difficulties on the Goodenough Dra@—a—Pefson Test and the copying
of éimple geométric forms.’ Furthefmore, the children often had
articulatory gpeech defects and a much lower score on the
performance portioh of the Wechsler Intelligence Scale for
Children (WISC) than they had on th%averba1~oﬁe. Reuben and
Bakwin;also note thét more boys are usually affected than'girls

-and the syndrome usually has:

A fairly severe emotional overlay frequently ('a\cc&)anying)‘
the clumsiness. Feelings of inadequacy and loss self-
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esteem are praminent. Schoolwork suffers because the child

is unable to write his'assignments satisfactorily or

carplete examinations on time. Exclusion from games

requiring motor skill is another source of unhappiness.
Furthermore, the awkward child is a frequent butt for - .
teasing. (p 607)

e,

The authors mclude a number of case hlstones, one of which
describes a 10 year old boy with poorly lateralized domx’nance who
was feferred’ for a neurologic examination because "ef .poor .
coordmatlon, speech defect and scholastic dlfflCUltleS,
| particularly 1n readmg and stpelllng-

~ In spite of his c1ums1ness,~ speech pr blem and insecure

- manner he had a number of friends with whom he played o
regularly. He was not adept at sports and managed to ksx:g%
up with group activities. For example, in summer camp i«
regularly "struck out" and missed ground balls and flies in

~ the field. As a result, he was usually made the umpire. -He
did better in swimming and running, although he did not
appear agile. He was never able to tie his shoelaces .
adequately and had trouble using a knife at the table. (p.
608)

It is interesting to note that Reuben and Bakwin recommend
that the mahagement of this developmental syndrame should include
reassurance to the parents that it is not caused by minimal o

cerebral danege. They stress the value of decreasing demands for

perfection in'.hand__writing and motor skilAls and recognize that
" these children will be able to 1e‘arn< simple motor skills that i
.require one ‘to .organize cne ‘s own kinematic pattern without
having to respond to fast changes in the environmeht as is needed
in ball games. 'i‘hey note that the "syndrcme is distinguished
from the cerebral damage syndrome, with which it is often
confused, by the absence of .a history of cerebral tra’uma.or
disease and by lack of abnormal neurologic findings" (p. 610).
Like Brenner et al., (1967) Reuben and Bakwin stress the
emotional and social difficulties associated with deveiopméntal

®
¥
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clumsiness.

ILLINGWORTH, (1968) .

R.S. Illingworth, a distinguished British paediatrician,’
also contributed to an understanding of physical awkwa:dness. In '
a classic article on delayed motor development, he, like others

. before him, reports on the clinical manifestations of clumsy

children: D
N ) ‘ :

These children present with ‘the complaint that they are -
‘always falling; they walk into objects; they knock objects
over; misjudge the width of the doorway; can‘t jump like a
3-year-old or hop like a five-year-old; they write badly,
holding ‘the pencil in an odd way, with the paper at an
unusual angle, often with the tongue protruding and unwanted
movements in_the other hand; they throw a ball badly; have
trouble with buttons, shoe laces and needle threading; there
-may be difficulty in right-left appreciation; and there is
often associated over-activity, impulsiveness and defective
concentration. The problem causes considerable difficulty
at school, particularly if the.child is thought by the
teacher to be just naughty. (1968, p. 577) '

Illingworth deals with the myriad of reasons why a child
| might exhibit skill diffiéulties. He notes that clumsiness:

. - . is camonly an indication of really minimal cerebral
palsy of the spastic, athetoid or ataxic type. The symptom .
may be an emotional problem, and emotional problems may *
aggravate same degree of clumsiness of organic origin. The
child is expected to be clumsy and awkward, and therefore he
is clumsy. Clumsiness may be due to a persistence of mirror
movements ard, rarely, to the Klipple~Feil syndrome or part
of familial dysautonomia. (p. .578) ' ‘ '

4 4
Low

. Iilingwortﬁ"stfesses the importahi:e of a "careful
developmental and neuroloéicél examination, including tests of
manipulative ak;iiity, timed pefformance tésts (such Oas bead-v
threading, placing pellets into a cup), ‘walking alon§ a stra'ight
line or ledge, or standing on one foot" (p. '578).  He also pétes
that delayed motor devellop;rent 511ay be due to emotion‘a/l |

deprivatiori, lack of“opportfmity,lkper‘sonalivty, cbesity, and
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muscular dystrophy. ;In conclusion, he netes that "deléyed motor
%elopment in infants and ‘child‘ren is a frequent source of \
anxiety to parents;.’ (p. 579). He\stresses that such delays may e
be due to normal variation or be a familial feature; however, he
recognizes the need for canprehensi;/e develdpmental assessment . |
wh%ch may"require a prolonged examination in order ro 'reach an

' ¢
accurate diagnosis.

BAKWIN, (1968)

Reuben and Bakwm ] (1968) article on developmental

clumsiness appeared in an 1mportant issue of The Pedlatrlcs

Clinics of North Amerlca. Harry Bakw1n was the editor of ’*that

issue and made a number of mlportant points about developmental
syndromes in his Foreward to it. Bakwin (1968) stresses that:

The developmental behav1oura1 syndrames dlffer in two ways
from those due to cerebral damage:- first, in the
developmental syndrames there is no history of a damaging
injury to the brain; and secondly, no neurologic signs are
demonstrable. Suggestive evide_nce in favour of a diagnosis
of a develognental disorder is a history of developmental
deviations in the near relatives, but this must be carefully
evaluated, since develcpmental deviations are widespread.
The developmental disorders are unrelated to general
~ intelligence. They are seen in children with high, average
and ‘low intelligence. Boys are affected seyexal times more’
~often than girls. S
In same of the developmental disorders a marked

emotional overlay daminates the clinical picture. Children
with developmental dyslexia are usually brought to the
physician because of behavioural symptams rather than for
their dlfflculty with reading. children with developmental
clumsiness are unhappy because their school grades suffer,
owing to poor handwriting, and because of meptness 1n
sports. (p. 566) .

‘Bakwin s points on developmental syndrames are important in our
" consideration of the syndrave ‘of phy'Sical awkwardness. " First, he
recognizes that such syndrames have no history of brain damage or

no-neurological signs associated with them. Often they may be
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associated with a fahilial history of developmental delay.
'Furthermore; they are generally‘nct related to,the level of
“intelliéenCe of the persen. However, usually theresis a marked

emot10na1 overlay due to the social consequences of the syndrome

\
' GORDON, (1969)

Neil tbfdon, a ccnsulting neurologist began his srticle

(1969) as £ollows:

The clumsy child has always been a flgure of fun and is
11kely to be unhappy at school. He is always falling down
and is constantly dropplng things. Performance at most
games is poor and this is not compensated for in the
classroam, because writing is illegible and behaviour
difficult. (p. 19)
HHe goes on to riote that such children often have had a high
incidence cf complications before, during, and.after birth;
however, roucine'medical examinations usdallx reveal few
ébnormalities; in fact, cerebral palsy and ther neuramuscular
disorders can often be quite easily ruled out 1eavin§_
develoémental rather than organic causes at' the heart of the
problem. Gordén notes that<ciumsiness 1s often associated with
mental retarda;ion; however, there is still a considerable
bercentage of children of nornal'intelligence who exhibit
movement difficulties. -Children with speech"difficqlties,
especiaily artiCUlatory‘onesz are often clumsy{ and children who
arebclﬁmsy often have difficulties with handwriting.
| re, he stresses the need for a screening test to
identify these’ chlldren as early as p0531ble in order to minimige !
the soc1al and emotional consequences that. usually emerge fram

such a developmentatl problem. C T ' -

Gordon (1969) suggests. that:
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. clumsiness of movement may be mainl]y the result of a
sensory or a motor disability or, more likely, a mixture of
both. In acquiring new motor skills anyone is likely to be
clumsy to in with and only rdpeated practice will
overcane this and develop the physiological mechanisms that
underlie the ability-to execute a particular movement. If
clumsy children suffer from a faulty development of those
mechanisms which build up the patterns and memories of
movements essential for performance of any motor function,
surely "repetition"” must be a gquiding light in the
management of these ‘children. Whatever movement is

. particularly difficult for a child, whether it is running,
tymg up shoe~laces, writing neatly or recogmzmg and
copying shapes, must be attempted again and again. To begin

- with it may be necessary to break down a partigular skill
into simpler parts so that they can be taught separately and
then recombined into the whole. Making this sufficiently
mterest:mg to the child and suitably rewarding success may
be the major contribution of the remedial teacher. Showing
the child ways in which he can circumvent his disability can
also be of particular importance. (p. 20)

. " Many »of‘ the above recammendations were made by
professionals working with clumsy children; however, Gordon was
:Q%)e first to appreciate the importance of how professionals might
be able to help a clumsy or physically awkward child avoid the
behavioural and social cunasegquences of his or her developmental
disability. -Hils recognition of the importance of targeting
specific skills for instruction and practice, echoes the earlier
recamendations of Orton (1937) and underscores the importance of

prescribing skills for instruction for awkward children that will

be of the most benefit to them.

DARE & GORDON, (1970) »

In a subsequent artlcle, Dare and Gorden (1970) note that
children with movement difficulties may be thought to be of low
intelligence; however, it is only when a child’s:

. « . clumsiness is out of context with his chronological

age and overall level of intelligence will a specific type

of developmental disorder be consideted. In clumsy children -
motor development is delayed and the child does not learn -

<Y
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tasks such as doing up buttons or tying shoe-laces at the
appropriate age, is always dropping things and is falling,
and has difficulties in taking part in games, in writing,
even in copying. (p. 178)

They go on to note that such movement difficulties:
. . almost inevitably lead to the ‘child’s failure and A
consequent disappointment and frustration at school. It is
not therefore surprising that many of these children have
emotional and behavioural problems such as inability to
concentrate, rapid swings of mood and unrestrained behaviour
generally. (p. 178)

rThey stress that children with visuo-motor disabilities need
» _

special help as early as possible if secondary emotional and
behavioural disorders are to be minimized.
Like others: they stress that developmental clumsiness in
some cases may be due to somebform of cerebral insult:
However, in other cases the clumsiness may be unassociated
with brain damage, and there is same danger of "classifying
children under a particular term when their disability may
be due to various causes or when one category may overlap
others and occur at different levels of intelligence. (p.
178-179)
They report a number of case’histories that they have dealt

with at Children’s Hospitals in Manchester, England. Most of the

- children were referred due to cawplaints by parents. However,

the performance-verbal discrepancy on the Wechsler Intelligénce
Scale for\Childreh often was found to be a useful diaénostic
indicator. Nineteen of the 35 children (16 boys and~on1§ 3
girls) were within the normal range of intelligence "and their._
clumsiness was considered to Be due to a specific developmental
disorder" as illustrated in the case ﬁi;£ories they reported
(Dafe & Gordon, 1970, p. 1%9).

Dare and Gordon (1970) report that a 10 year old boy was

fairly typical of these children, in that:



His balance has always been poor, he had often fallen and
was a bad runner. Throwing or catching a ball was still
obviously difficult far him and his parents spontaneously

+ cammented on his poor hand-eye co-ordination. He was very

"slow in learning to . .tie his shoe-laces and in showing a
preference for one hand, though he is now right-handed and
right-footed. Speech had nevex been any trouble but his
writing was very untidy ‘anid ‘Slow.- On examination there were
no abnormalities apart from the clumsiness of movement. He
could hop quite well on both feet and the
electroencephalogram was n 1. His overall IQ on the
Wechsler Intelligence scale for children was 113 with a
verbal &Q of 116 and a performance IQ of 107; on the
Stanford-Binet Form L his IQ was 10l1. This boy was under
considerable pressure at school to obtain a place in a
grammar school and Qhag may have accentuated his
difficulties. (p 180)

The authors go on to describe two other groups of clumsy
children; namely, those who were also found to be mentally
handicapped and those who showed evidence of cerebral palsy.

Dare and.Gordon (1970) again stress the need for school
based tests to identify such children. They note that standard
neurological examinations "may miss the fairly subtle
derangements of these clumsy children" (p. 181). Furthermore,
they note that:

. there are some children whose clumsiness appears to
result from a failure of sensory organization and others
who are clumsy irrspite of few or no perceptual
difficulties.. The latter seem to lack the ability to bulld
up the patterns of movement essential for the smooth
performance of any motor function. (p. 182)

They stress that remedial strategies for these children must
"take into account the many camponent functions of perceptual

- motor performance" including those of sensory organization and

perception as well as the more expressivefunctions (p. 182).

~
~.

L

N \_’/;pfa section on advice to parents, Dare and Gordon .(1970)

rdte Gordon's (1969) earlier point on the importance of
7

considering which skill should be prescribed for instruction.
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They recamend that professionals "explain that constant practice
will probably improve his performance, but there may be same

activities which are worseééhan others and which will need to be
circumvented. Progress may be slow at first but can be expected

to get quicker" (p. 183).

GUBBAY, (1975)

In 1975, Gubbay published an excellent monograph on
developmental clumsiness. He included an extensive review of the
literature on the subject and provided the following definitibn:

. « . the "clumsy child" is to be regarded as one who is
mentally normal, without bodily deformity, and whose
“physical strength, sensation and co-ordination are virtually
normal by standards of routine conventional neurological
assessment, but whose ability to perform skilled purposive
movement “is impaired. This type of clumsiness is designated
by the neurological term apraxia. (p. 39)

Gubbay notes that using the adjective "developmental" denotes the

fact that the condition is congenital or one that is acquired
A ‘

early in life.
Furthermore, he notes that:

The word "clumsy" does not have sufficient precision to be
acceptable as a scientific neurological term, because
clumsiness fay be the end result of a large number of
differing neurological defects. However, it can be a most
useful expression in conveying the message to parents and
teachers alike, provided its lack of specificity is fully
appreciated. (p. 40) s

e

Gubbay goes on to note that the terms "apraxic" and/or "agnosic

ataxia" may also be used to describe the condition. He notes
that "it is difficult to determine the arbitrary point in the
.scale below which a child might be regarded as clumsy” (p. 40);

hence, a‘profiie analysis of each child'sAperformance will be

‘needeq. However, he stresses that:
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Ultimately m can only be a matter of opinion as to whether

a particular child’s clumsiness is ‘a problem, for it depends |

upon the relative standards of his environment as well as
its competitiveness. A particular child’s indexterity only
becames a problem when it results.in failure to satisfy his
particular environmental requirements. Nevertheless,
arbitrary standards of motor performance are necessary for

the broad assessment of individual children or for screening

large groups of children such as entire school populations.

Gubbay makes & number of other observations on the plight of

clumsy children. He notes that many of them have a family

history of clumsiness and the more severely affected ones usually

have a history of perinatal abnormalities. They have ofgen been

slow to acquire developmental motor milestones even though the

|

delay is usually not too great. A degree of clumsiness is noted

when the child first learns to walk; however, once the child -

" enters kindergarten or pre-school programs, ‘i:heir lack of

proficiency is more noticeable. The problem is the most

L

diffi’cult during the elenentary schoof years when "the child is

: 1ncreasmgly expected to look after his own personal needs at

£ N

hame as well as to cope with the demasnds of motor skills both
within the classroam and on the playground" (p. 43). He also
notes that. difficfties with eating properly, dressing quickly,
and of handling self~care ekills like brushing one’s hair and

teeth may also be a source of frustration to both thé child and

his or her parents.

»

Gubbay notes thgt'-developnen_tal clumsiness inay alsoc result

—

in social difficulties:

A sense of failure and frustration besetstie TTumsy child

who may have to contept himself with television despite
parental pleas to mterest himself more in physical

activities. 1If 1nte11ectua11y inclined he may sublimate

these problems by retiring to his bedrocm with a bock,
perhaps to the exclusion of playing Ball games with his
. : : Vg "

¥

e
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friends 4t the park.  With the consequent prejudice of his
popularity he may be forced to withdraw even further fram
desirable contact. (p. 44) o

Gubbay makes-a number of important observations on the problems
thatj sport and physical education bring to these children:

»  Campulsory sporting and gymnasium periods are anticipated
with increasing apprehension and a child may repeatedly
invent ingenious excuses such as illness and other

. indispositions to avoid being the butt of ridicule by his
peers. When involved especially in team ball gameé, his
sense of self-depreciatipn may be heightened by the failure
of his team causeﬁgy his fumbling and innacurate throwir®.
Perhaps his only recourse might be to aci the fool as a
cover in order that others may think he is not really trying
his best; consequently as he gets older he may undersell
himself in other spheres of endeavour which may not require
physical skills. The truancy record of these children tends
to be worse on days when sport is played at school. (p. 44)

Gubbay campleted an extensive survey of ciwrsy children aged
8/to 12 years in British schools. A total of 992 cﬁildreh .weyre
_ SCreened. * A teacher "s questionnaire, a screeni‘ng‘examina,t”ion
questionnaire, a questionnaim; fpr parents, a neurollég“‘ical and
general medical examination, a;d an elvectro'encephalogram formed
the basis for data collection dn the clumsy and Control children.
Det;ils of the resﬁlts are proviéed in Gubbay ‘s (l975)lmonograph;
however, thé results strongly support the observatigns that -
H‘GubbJay made on the characteristics of chnr}sy children out...ed

above. ’

HENDERSON & STOTT, (1977)

In a very important article, Henderson ‘and Stott (1977) .

. . report er1 th,é de‘;é‘iomlent of ‘a test of rboth impéirment. They
note that many clumsy children experience "rejection by adults,
Gnpopularity with peers,. frequent truancy; failure in other’

! school subjects, and feelings of depression, inadeé;uacy,



agqression and unhanpiness" (p; 38).

x

They note that no acceptable test of motor impairment had -

o -

-

been developed and no suitable school programs to handle this

serious. developnental problem had‘been established. Initheir‘.
/ .
artlcle, they report on the development of a test of motor

»

mealrnent that they feel can be of use to parents and teachers
- who wish to help chlldren w1th movement dlfflCultleS |

The authors report that Stott (1966) Eased the orlglnal

veditlon of the test on.the earlier work of Oseretzky (1948).

B

~ However, only 35% of the items on the Stott, Moyes, and
Henderson (1972) revision of the test were from Oseretzky ‘s
‘originai test items. They also note that axnumber of factors had

tofbegconsidered in the developmentuof thlS test of motor ‘
impairnent. These 1ncluded practlcal requ1rements de51gned to
t

facilitate the use of the test by professionals in the field such
ass a‘llmlted time for admlnlstratlon,,usually»less than 15

minutes; simple, clear instructions; and, minimal eqUipment-and

°
-

facility space g ;A :
J ! . L
The authors dlSCUSS a number of factors. that affected the
&
- items Wh1Ch they lncluded in the test First, 1nasmuch as, the

test was de51gned to prlmarlly assess one’s notor ;npalrment,b’ T

the authors trled to mlnunlze "per&tual‘ cognitive and

h emotional facpors whlch mlght affect performance" (p. 39). fheY,
‘also attempted to nake the test 1tens "51np1e enough to be !
" ‘understood by chlldren of IQ 50 and over" (p. 39). 1In doing so,
“they alsq reoanmended that "the tester should make sure, by such
explanation and denonstratlon as are’necessary, that the child ‘

understands the requirements of each task and is Willing'to cgpe

*
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with it" (p. 40). Furthermore:

In order to further reduce the influence of perceptual and .
cognitive factors, test items were framed in such a way ‘
that they made no great demands on.the child’s ability to
solve spatially camplex problems or to remember camplex
directigns. (p. 40)

The authors also attempted to minimize the cultural and
'-’expe;ientialﬁdifferences,in their test. Cultural differences
‘were "minimized by providing a wide range of different taSkS

a

" within each area of function" (p. 40), while.experiéﬁtial

differences were more difficult to deal t On their attempt

. to minimize experiential differences, the authdcs note that:

Judging space and distance is largely a matt®x of experience:-
yet cannot be taken out of the test tasks because it is as
- much an integral part of motor behaviour as the cognitive
and emotional factors mentioned earlier. To discount this
~fa¢tpr we have had to rely-upon all children having had the
experiénies,necessary for making the,space and distance
judgements’' required in the test. The only activities which
may not fully meet this criterion are those of catching and’
- throwing a ball. These tasks seemed so revealing of motor
dysfunction that they have been retainéd despite our qualms.
We have tried to counteract the effect of previous
experience in this activity by a generous practice .
allowance, which has the ef: - of peﬁhitting the child to -
‘became familiar with and prac:ite the activity within the
‘particular distance or space used in the test. (p:;igéyj/ .

Henderson and Stott also report that they attempted®

&

'minimizgfsexvdiffe:ences in motor performance; however, "this
necessitated the choice of items which give neither sex an

evident~experientia1'advantage'or_an advantage bas

ed on

hY

differegéég‘in sizé or weight" (p. 41),' The autﬁbrs go on to
ﬁote that the fécéor anélytic studfes of the OéeretzkyATéét

: usua%ly,resﬁltéd in rather diffuse factors‘thqg_did»ndu'conform,
| to Oseretzky s original six areas of funétioﬁ/(Thams/w1955; |
| vandenberg, 1964). They report "that individuals can bé

S

neUroLCgically iﬁbaired in specific areas; indeed a 1(45?

\ -
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characteristic of neural dysfunction, as observed clinically, is

itS'heterogeneity and relative uniqueness.. Motgxacally one flnds

chlldren who have fine and not gross lmpalrment and conversely"

-

(p. 42).
‘ - _ ‘ )
v+ The authors also report on the criteria they used for

Xbassing and failing the test. They decided to set the failure

point at: - . ‘ ‘ -

. . a level of lmpalrment which would begin to be a

handicap to a child in his everyday llfe, whether it be his

ability to play the games of his age—group, avoid accidents

‘to himself or the objects he comes ih contact with, or .
. ~ develop manual skllls such as writing or using tools. (p.

58 43)

| The authors conclude by notlng that their test could be used
as a screenlng instrument, a test of individual assessment, a

" measure of motor dysfunction which correlated with different :
behav1oura1 dlsturbances, and as a technlque to‘lncrease our

\

understandlng of motor function and dysfunctlon .

C1ear1¥, Stott and his colleques by developlng their test of
motor impairment made a major contribution‘goflhe identification’
and evaluation of g%umsyxehildreﬁlh‘However as anﬁore complete

éjunderstandlng of physical awkwardness.eierges, espec1a11y in
relatlon to 1ts soc1o—cultura1 context, we may wish to examine

some of  the' premises upon %plch the Stott, Henderson and Moyes

TEsts (1972) are based.

. ) {jp,*‘
McKINLAY, (1978)

~

Ian McK1n1ay, a Manchester neurologist, desgridbed clumsy
- _ & &

children as those:

.. children without:%}ank neurological disorder wﬁ!!g' ,
postural, balancing or manipulative faculties fall outSide
the normal range for their age. It may be used better to
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describe those whose motor co~ordination lags, at least in
some respects, by two years or more behind their general
+-developmental level at that time. Thus there is a full
range from clumsy gifted children to Cclumsy mentally
’handlcapped childrenh. Their predicament, which often
includes gauche behaviour and ineptness at games, with
consequent difficulty in making friends, can lead to loss of
self-confidence to such an extent that such children will
not: attempt activities of which they are capable
(1978, p. 494)

McKinlay calls for remedlal strategies to deal with the

pllght of these chlldren He notes that:

"Cerebral dysfunctlon", "neurodevelopnental delay" or
"perceptuo-motor dlsorder" are theological terms of remote
- interest to the agnostic, who would nonetheless be quite
happy to teach a clumsy child.to swim or dance or make
bread. Brain damage may be dismissed as a forlorn medical
matter, yet the prescription would be a bicyc ssette

- recorder, hill-walking or a typewriter. One prs how
much the Olymplc athletes and.gheir coaches kno 5F
dendritic splnes, yet improving performance by technlque and
encouragement is an accepted and ﬁ@asurable everyday event.
(p. 494)

He goes on tocétfess the‘importance of remedial physical
; | . _ ,
education classes, sensorimotor training programs, and the

careful selection of leisure time activities for these children.

GUBBAY, (1978)

"Gubbay (1978) reports that 39 ehilaren were referred to the
Princess ‘Ma‘rgaret' Hospital in Perth, A‘ustral_ia,l for neurological
assessments due to clumsiness of the limbs. or gait fram 1966 to
1978. They report that “there were varying degrees of |
awkwardness of handwriting (25 chlldren), sporting act1v1ty (20)
or scheolwork (18); and 13 of_the children had speech
difficul#fies and five were ayslexic. There were associated

fbehaviour problems in.25 of the 39 children"‘(p;'643)w The
ch aren ranged in age from five to 12 years, and there was a 2:1

male-female ratio. N



The authors report that 36 of the 39 children were
,definitely‘apraxic (defects of motor planning)éand 12 of them
were agnostic (detects\of visuospatial recognitipn). The clumsy
ehildren also exhibited poor performarice on theltollowing battery
\,of four motor ability te;ts; clap-then-catching a tennis bali,
rolling a tennis ball underfoot, threading 10 beads, and
lnsertlng dlfferently shaped objects into slots.
The authors ca11 for an 1nterdlsC1p11nary approach to the
dlagn051s and management of such chlldren and stress the need for

early identification of the problem.

KEOGH, 'SUGDEN,. REYNARD & CALKINS, (1979)

" Keogh, Sugden, Reynard and Calkins (1979) in an-article on
wthe identification of clumsy children define 61umsiness as - a
prablem of -inadequate ovement performance.- Following Morris and

Whiting (1971), they view clumsiness "as maladaptive behaviour in

relation to expeeted or required movement performance" (p. 32).k

Keogh and his collegues suggest that:
Performance inadequacies or movement tests will provide an
initial indication of movement skill problems, but detailed
and systematic observations of clumsy children also are
needed to identify the nature of a child’s problems. -
Inability to perform a movement adequately is the genera
indication of clumsiness; how a child attempts a moveme
can provide clues about the problems a child is hav1ng
33)

Thus, they stressed the need for both quantitative performance
measures and qualitative’ observatlon if we wish to accurately

®
1dent1fy, evaluate, and prescrlbe remedlatlon for, clumsy

chlld:en. In an attempt to improve assessment and identification
procedures, they cdnducted a study of kindergarten children in

which clumsiness was measured by the‘fofiowing three procedures:
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a movement performance test, a classroom teacher checklist, and
an observation scale administered by trained physical edhcators.
The authors report that the three procedures identified different’
sets -of boys as being potentially clumsy. Furthermore, the
procedures did not identify 20% to 303 of boys who had been
characterized as having movement problems. | |

The authors note that the: ‘ , : .

. identiflcatlon of individuals as extreme on a )
particular characteristic should be a multiple measurement
process. Also, group statements of relationships or:
correlations between measures are not sufficient to
determine agreement in identifying individuals at -extreme

~ends of the distribution. Only a direct camparison of —
individuals identified by each measure will 1nd1cate the
extent of agreement. (p. 38)
Commenting on thgbnature of clumsiness, the authors note that the
children were better able to control movements relatldg to

movements-for-self than movements 1nvolv1ng other persons and

objects. They also point out that same clumsy-children conceal *

®

>,their movement difficulties by deliberately emgaging in

disfuptive behaviourS‘while other children are inappropriately |

identified as clumsy because of their disruptive behaviour.

HULME, SMART & MORAN, (1982)

In a more recent study of clumsy children Hulme, Smart, and
Moran (1982) examined viSuallpercepteal deficits in clumsy .
childrentb Basing their'definition ofhclumsy childrenﬁon the

9

earlier work of Gubbay (1975) and McKinlay (1978), they defined

P ciumsy chlldfen as "a small group who experience severe

difficulties 'in developing adequate skills of movement which

‘cannot be explained in terms of gross sensory defects or genefal

intellectual  impairments" (p. 475). ' . o ‘
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In an earlier study, these authors had found clumsy children
to have had sigﬁificant_deficits in visual, kinaestheﬁic and
cross-modal judgements of length, asrwellvas 16& scores on ghe
spatial subtests of the WISC;cﬁlnasmuch'as‘"variations in motor
skill cofrelated with performance on the visual perceptual

measures but not ﬁhe kinaestheﬁic or cross-modal tasks" (p. 475),

'the authors hypothesized that clumsiness méy be caused by an

Ty

‘ lmpalrment of v1sua1 perceptlon
051ng a set of four motor performance tasks developed by
Gubbay (1975) and a skipping task, the authors found that the 12
clumsy children were significantly poorer on these tests than
their 11 year old age-matched controls. Furthermore, the clumsy
children had consideragly more difficulty‘visually pereeiving the
) length of straight lines%Phan did their age-matched peers. They
also shdwed this discrepahcy when‘the4Stimuli were presented
sufficiently fast enpugh to rule‘out eye-mevement difficulties as

the source of their visual-perceptual deficits.

HENDERSON & HALL, (1982)

Henderson ‘and Hall (1982) .in ah article on the concamitants
of clumsiness note that the concept of develcmnentel clumsiness
had been used for approximately 50 years. They contend that the
term clun51ness at least in the medical llterature, has been

~used to identify a specific group of children whose dominant |
charecteristic is "exceptionally poor motor'co*brdination"}(p.
4'% 448).' Howévef, the aut@ofs go on to state that:
o . . . there ig little evidence to support this notion.
Although save children labeled as "clumsy" do appear to have '

-an exclusively motor problem, such cases are relatively
rare. More often, detailed analysis reveals a wide range of
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disorders and dysfunctions, with poor motor co-ordination
being but one camponent. (p. 448)

In order to examine the above hypééhesis, the authors
conducted a’ study of 400 infant school children in four schools.’
The 20 teachers participating in tﬁe study were asked to identify
any Ehilé-in their classroam: . |

. . . whom she consider (a) had poor motor co-ordination

for his or her a4ge and (b ose lack of co-ordination was

significantly affecting schopl progress. It was emphasised

that academic or behavioura! difficulties were not to be a

reason for inglusion if there was no evidence of motor

- impairment. (p. 449)

The teachers identified 20 such children; however, oﬁly 16
of the chiléren were able to participate in the subsequent
testing. .

The authofs administered the following to the children:: a’
neurodevelopmental examinatign and medical h}storx, a children’s
drawihg test, and a test 6§ mbgor inﬁairnent (Stott, Moyes, &
Henderson( 1972). Héﬁderson and Hall report %Fat the 16 clumsy
children were a heterogeneous‘group with a wide range of scores
on each of the measures. However, careful analysxs of the test
results indicated that thréé groups emerged: A group of five
children with above averagefintelligencelwho were campetent in
both readiﬁg and arithpetic and who segned to have an isolate@
motor impairment problem, a second groﬁp of 5 chfidren whose
‘motor difficulties were associated with numerous other problems
aloﬁS:With faifly low IQ scores, and a remaining groflp of six
children with Mixed difficulties.

The authors report considérable agreement among the children
N .

identified by the teachers and the subjective assessment of the

paediatrician. Furthermore, unlike other studies (Gubbay, 1975;
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Keogh, et al., 197§), there wés remarkably high agreement on the
scores received by the clumsy children on the various objective
néasures used in the study. The authors Cpnclude by suggesting
that "the primary recognifion of motor impairment might be safely
. left in the hands of the teachers" (p. 458); however, the authors
W do note that "the final proof of the teachers’ crqﬁétence would

require an assessment of the number of ‘false negative results,

- i.e., the number of significantly pbtor-impaired children not

detected by the teachers, but-this was not feasible in our study

design" (pp. 458-459).

T

WALL, (1982) !
In 1982, Wall used the term "physically awkward" to describe

those children who have, for many years, been described as ¢
clumsy. . In his definition, he excludes neurological insult or

defect as a possible cause of physical awkwardness. He stresses
Q. .
that when the motor performance of these children is judged, the

skills observed must be ones that would be found commonly in the
culture that the child belongs to:

Physically awkward children are children without known
neuromuscular problems who fail to perform culturally
normative motor skills with acceptable proflclency. As with
all definitions of extremely camplex phenamena, we need to
clarify a number of ideas that are included in this
definition. Culturally-normative physical skills are skills
that are generally used within a specific culture by a large
majority of people. Skills such as running, jumping, and
climbing are culturally-normative in many environments,
whereas skills like hitting a cricket ball, and high-kicking
a stuffed seal skin are identified with other cultural
environments. In North America, the skills of catchlng,
throw1ng, kicking and . hitting a ball, swimming, and in some
instances skatlng and skipping are phy51cal skills that are
widely used in play, games, and sports. :
"« » . Proficiency in skill is characterized by

- purposeful, planned, accurate, and prec1se behaviour.

Unfortunately, acceptable prof1c1ency is not so readily
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~defined. To a large extent, the band-width of acceptable
proficiency varies with the age, sex and socio-cultural
environment of the person. Even more so, the per formance
expectations of significant others such as siblings,
parents, teachers, and peers certainly influence the
standards of acceptable performance. (p. 254)
: - a
In discussing the work of Whiting, Clarke and Morris (1969), wall

also notes samg of the social difficulties physically awkward

! chiléren experience. He discusses how reading disabled children

- .

can éﬁﬁempt to hide their disability in the classroom situation
in a number of ways; however, he goes on. to note ‘that:

- - . if a child fumbles a ball thrown by a playmaté, it

is obvious to everyone involved. The negative reactions

- that the child receives may force him or her to withdraw
from other group experiences’ and discourage involvement in
play and game situations.. In‘time, the child’s peers label
him or her as clumsy and exclude him or her from group play
situations. Ultimately, the child’s lack of moto:r skill,
minimal enjoyment in physical -activity and social
difficulties within play situations combine to create a

— disinterest in physical activity and a corresponding low

level of physical fitness. (p. 255) :

'Wall (1982) éis‘o stresses the seriousness of the syndrame of
physical awkwardness, the importance of accurate identification 
précesses through proégssional evaluation, aﬁd'finally, suggests
a number of renmdial.strgxegies that might help physically

awkward childreh.

| TAYLOR, (1982)

Using the same thebretical definition of physical
awkwardness. as wéll (1952), and usiné an arbitrary operational
definition ;;f physical awkwardness, Taylor (1982) examined the
incidence ofiphysical awk@ardnéss in both reading disabled and

© normal elementary school children. The research sample was made

up of one huqéred abd twenty-eight control children and ome

hundred and tyelve reading disabled children. she used a
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modified form of the Stott Test of Motor Impairment and found 48
of the 240 children-that were tested, or 20 percent to be
physically awkward. However, closer examination showed:that 27.7
percent of the reading disabled children were physically awkward,
whereas only 13 percent of the normal children fell” into this
category, The three areas where the reading disabled children
performed more poorly than the control students were catching,
balance, and jumping tasks.

Taylor notes that the reading disabled children had more
difficulty than the control group of children in structuring a
response to a problem that was presented to them. For example,
often, members of the reading disabled group could not
differentiate right from left, and therefore had difficulty with ,
ball skills and balance tasks where they were required to use
only one or the other. The reading disabled group also
demonstrated a considerable lack of skill proficiency The
following examples highlight this problem:

In the throw, clap and catch-té;k, there was a noticeable

number of reading disabled children children who did not

relate the speed with which they clapped to the increased
probability of catching the ball. Frequently they got
trapped by a rhythm and stuck with it, even when it was
obvious that the ball would hit the floor before they
finished clapping. It was also apparent, especially in the
board balance tasks, that the method of using amms
outstretched and alternating the position of the limbs to
maintain balance was not a familiar strategy to these

children. (pp. 96-97)

In her conclusion, Taylor notes that the major differences

between the two groups of children were in the gross motor area,

and were most evident at age eight.



Cs.

K4

39

KNUCKEY & GUBBAY, (1983) ‘ B

]
Knuckey and Gubbay (1983) campleted a fol low-up study of 52
clumsy children and their 51 controls eight years after their
’ #
original assessment in ordefato assess the difficulties that the
children had experienced due to their cllmsiness. They defined
the "clumsy child" as:
one who is mentally normal, without bodily deformity and
whose physical strength, sensation and co-ordination are
virtually normal by the standards of routine, conventional
neurological assessment, but whose ability to perform
skilled purposive movement is impaired. This type of
" clumsiness can be considered to be due to developmental
apraxia and agnosia and is part of the spectrum of Minimal
Cerebral Dysfunction. (p. 9) ’
Gubbay.reported that the clumsy children in his original
study (1979) were ". . . significantly inferior to their controls
in handwriting, sporting ability, popularity and academic
performance, and had a much higher incidence of EBG abnormality"

(p. 9). He reports that the children did not fecgive any N

‘educational or remedial intervention between their original

assessment and their reassessment. The young adults, 16 to 20
years, were reassessed on five of tﬁe original tests that Gubbay
had used.

The cluhsy children were divided into three groups according

to the degree ofi their clumsiness: mild, moderate, and severe:-....

'

_—~—~_those with no score below the fifth percentile, one score below

e L

the fifth percentile, and two or more scores below the fifth
percentile were placed into the above three categories

respectively.

The fesults indicate that whereas the control children were
3

significantly better than the clumsy children on all five tests
o) . : : :
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when they were originally assessed, ”they were better on only two
tests when reassessed, namely, the clapping and catching a tennis
ball and piercing 20 pinhole tests. The authors 'contend that
with time the "conttols and clumsy children merged to*Lther
functionally as they matured" (p 11). Eurthermfe, the severely
clumsy children were signific:antly less proficient than the o
controls on four of the five tests whereas‘ the mild and mp.derate
- groups had improved to the level of the controls. The authors

conclude by noting that: / )
Despite earlier studies suggesting that about six percent of
children are troubled by clumsiness in school years, only a
small proportion of the clumsy children are likely to be
affected by their disability after leaving school. However,
.1t is important to attempt to circumvent the secondary .
emotional disturbances which may occur in our schoolchildren
as the result of clumsiness. (p. 12) ‘
*

\ ) | A
CLIFFORD, (1988) . 4

v

Working with the same group of.children as Taylor (1982),
Clifford (1985) attempted to determine the fr time leisure .
pursuits regularly participated in by a groué% seven ét;ysically

awkward children. | ‘
Indiv’idual and group profiles of the seven physically
awkward children were presented. These profiles included
information in the following areas: subject characteristic data,
" motor performance data, psychometric data, heighbourhood
recreational activitX data, and car!runityfsponsored activity data.
The g;'oup was comprised of three males and four’i?ﬂes aged
l ‘9 to 11. Clifford notes that few og the other marker 'variables
which have been reported by other' rese¢archers were disp?ayed by

these children:
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No trends were apparent with respect to birth rank,
incidence of ambidexterity, discrepancies in intelligence
test scores, or feelings of incompetence as measured by the
Harter Pergeived Campetence Scale. A tendency towards being
overweight and exceedingly low scores on both the Motor ,
Performance Test Battery and the Motor Performance Ratjng
Scale were noted, however egd. v) L : :

Furthermore, she notes that:

The results of the Fr
indicated that this gro
limited number of activitie¥. They preferred individual as
opposed to group activities and activities which were low in.
spatial and temporal task demands. . Their few after school
playmates tended to be younger than themselves. Althougn
they had all been enrolled in at least one camunity- ,
sponsored activity, they had a history of quitting these . .
types of activities. (p. v) \ o

" In sum, these physicélly %ykyardAchildren participated in
activities that rgquire minimal skili préficiency. Fﬁrthermore,
they very rarely participated ‘in team or competitive sport
activ}ties. o

*

P

In ar attempt to develop a more comprehensive understanding

of the syndrame of physical awkwardness Wall, McClements,

Bouffard, Findlay, & Taylor (1985) present a Knowledge-Based
Approach to motor development with direct implications for the
physicélly"éwkward.,

o
Wall et al., «(198%) stressed the different types of -

hknbwledge about action that children acquire as they develop; and

. 7

provided a .camprehensive overview of the consequences of 4
inad§quéteiski11 development. N 4

The authbré stress that possibly the ﬁost siéni?icant
feature of skilléd action is its consistency and'stabiiity err
time. They note that "skilled action is characterized by the

LA
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performer s abiliyty to predict, plan,' ’and‘ execute"movements' in
response_to'changes ln the‘performance environment" lp. Zél. |
wall and his colleagues believe that children develop four
major types'of knowledge aboué'action, and that:this'knowléége
-w111 largely be determ.med by the structural .capac1ty and. past

experience of a person. The four types'of knowledge are:

_ procedural ,” declarative, affectrve, and netacognltlve.

"Procedural knowledge about action refers to the'storage of

o-action schenas that contrdlﬂthe cognitive and. motor'processes

. that are respon51b1e for the executlon of skllled actions" -(Wall

'f,& Taylor, 1984, p. .162). Through nental and physrcal practlge

the procedural knowledge assocrated w1th a sklll .becames
automatlzed so that it frees the learner to deal w1th changing
aspects of the performance env1ronnent |

slarative knowledge about ~action refers to the factual

Cf

ion s*ored in memory that W111 1nfluence the developnent

and e ecution of skllled action” (p 30) The authors suggest

that this declaratlve knowledge about action is "conggnually

T—
fnodlfled and restructured into coherent packets of knowledge that

A

can 1nfluence conceptually—drlven thlnklng about aétlon Durlng

«! L

1nfancy, declaratlve knowledge about actiong is non-verbal but as

/x'.

- chlldren develop knowledge about action, they start to ;g’

e language tb descrlbe.thelr actlons Through the'process of play,.

‘thelr level of declaratlve knowledge about action 1ncreaSes and

-

becanes an meortant base through Wthh to class1fy, categorlze

~and eventually consc1ously control movement: )
— .y

Affectlve knowledge about actlon(;efefs fo the sub]ectlve
-\

feellngs whlch chlldren attach to. thelr performance of motor

B4
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skills. Wwall et al;,.stréss the‘importance of success in
physical activity and the Pesulting movément gonfidence and
‘ sitive self-concept that thls success can create. Conversely, ‘
Cgi:ey contend that "learned helplessness" is a camon feature |
amongst children who continually»fail in activities requiring
phy51cal prof1c1ency (Gibson, 1982) The authors descrlbe thlS
learned helplessness as being characterlzed by "a lack of
motivation, minimal persistence in the face of dlfflcultles, andé‘
; a'general apathy"to involVe@ent in Challenging situations.
. Negative feelings ofvccnpetence and confidence can have major

effects onothe motlvatlonal state of a learner" (p.- 30). They

i also note that affectlvc knowledge about action can greatly

: about(actaon

s "~

?é thacognltlve knowledge about actlon refers to our overall

understandlng of declaratlve procedur&(ifand affective

l
knowledge, that 1s, the knowledge we use to determine whether or

t we are capable of performlng a skill. "In a sense, it is a
| hlgher type of declarative.knowled<esagout'action that develops-
as children become consc1ously aware of what they can ‘'or cannot -
do 1n thousands of actlon situations (p. 31- 32) Furthermore,-

"as chlldren grow older, they use such netacognltlve knowledge

¢ ERE]

about actlon to lmprove their ability to learn in problem—solv1ng _a%‘

: 51tuat1ons" (p. 32). o '. l, |

» | _ ' The authors dlSCUSS the syndrome of phy51ca1 aukwardness and

| note the 1mp11cat10ns that an "irability to prof1c1ent1y execute
culturally-normatlve motor skillis" can have for phy51cally

awkward children. . They contend that physically awkward chlldren
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- has been continued interest ove;; hg
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are clearly behind thelr peers 1n thelr possessmn of procedural
knowledge, and stress the 1mportance of developlng techniques of

measurement and evaluatlon that can adequately assess their true"

’ capabilities in this domain. They note that some of the ;nbtor

performance tests that are currently used are relatively simple
ones whlch do not reflect the Lﬁvel of performance that children
must have to successfully be mvolved in sport and phys1cal
actlvxty, |

Théauthors note that a striking characteristio of |

physically awkward children is their difficulty in the affective

.domain: O

Their lack of interest in physical activity, thelr low self-
" esteem and confidence in movement situations; and thelr lack
of persistence in challe ging action situations reflect
their metacognitive know ledge of their difficulties in the
procedural , declaratlve, ‘and affective domains. igaln,
@ssessment techniques that reflect these constructs should:
be created; more importantly, remedial strategies to
oevercame them need ter be developed (p 38) .

wWall and his col le;gues dlSCUSS the negative. lmpllcatlons that

bemg socially rejected from phys;.calﬁct1v1ty can have for these

‘chlldren. They also suggest t@at, mbdrawal from physical A

A0H
act1v1ty éan: 3 é‘blt in louer than normal levels of physlcal
\ (12 élu
fitness Unfortunately, this lower level of fitness : may Set the

~ scene fgr a llfetune of non—challenglng, non—physical, leq.sure '

4
‘time act1v1ty in these individuals. Clearly, thlS cohtentlon :

requlres further research which should be complet S soon as

posglble

PHYSICAL AWKW\RDNESS - A SUMMARY ANALYSIS

pionstrates that there

&

@xty years in the_

The above review of the- llterat

v
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45

-
v

problem of physical awkwardness or as ma‘ny:‘authors have cal led

it, clumsiness.

> 6’5\ tbe common themes associated
J .}.ﬁ' ) l
iKH ;i'dness, a summary review of the

In order to examiné s

. 4

with the problem of physi

literature was ccmpleted under four major headmgs the

awkwardness, the developnental 1nd1cators of physmal
¢

awkwardne-ss and remedlal strategles for these cmldren 'I‘ables

I through v present a summary analysis of key points .related to

~the above four aspects of the problem. In order to reflect the

degree to which different authors have handied the various

aspects.of the problem, the following sumnary system was used:

1 = the coﬁcept‘is alluded to in the article,
2 = the concept is mentioned in the article, . S
EY . . .
3 = the concept is supported by empirical evidence in the

article
‘ The basis for the summary ana1y51s is the defmltlon of .

phy51cal awkwardness and the descrlptlon of the syndrame which

. Wall' (1982) outlined. -The developmental 1nd1cators and remedial

strategies to gmeliorate the problem emerged from an analysis of
the.literature.

Table I presents the,surrmary analysis related to the

- concepts whlch nave been used in deflnlng the problem of physical

awkWardness. As Table I shows there has been .considerable

agreement oyer the years that physical awkwardness or clumsmeSs

refers to, e
m$

no kng%p neuranuscula‘r 1nvolvement In those cases where authors

,,,,,

1 1duals who are: cogmtlvely campetent, and who have

have mcluded children with neuromuscular problems they have
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~ cause or causes for the phenomenon. As noteq in the column

- 47

differentiated these children from those with no organic

impairment. Clearly, the authors included in this summary

. analysis have recognized the fact that awkwardness is 'diréctly

related to the culturally-normative demands of a child's social .,

milieu. However, it is only in recent years that ecologlcally-
valid test 1tems, reflecting the notlon of culturally-nonnatlve‘
demards, have been included in quantitative measures and
qualitative n.\easures of"physical proficiencyd.ﬂ -It' is only in the
last ten years tha;: the _degreé of physical proficiency in such
culturally-normafive ta;c,ks has been empirically measureé.

One cammon problem that emerges from an énalysis of the

literature on physical awkwardness is the difficulty of finding a

labled "unclear aetiology", nearly‘every author during the past
60 years has nieptibﬁedgthis problem. Clearly, more work needs to.
be done in this area. | |

Fiﬂally three terms seemed to have been cammonly used to
descrlbe physmal awkwardness~ developmental aprax1a clumsiness,
and physical awkwardness All of these terms can be used

interchangeably ; however, the term physically awkward seems to be

L

a less perjorative one than the other two terms that have been

traditionally used. Furthennoré, as Henderson and Hall (1982)
p‘oin@"c out’, the term clumsy is used to describe ch_ildren with
nguranﬁscular problems and/or developmental disabilities.
However, the term physically awkward clearly refers to children
with movement difficulties who do not have these concomitalnt -

problems.



contention that these problems were an actual feature of 'tj

,48

Table II presents the summary analysis for the different

- components in the syndrome o‘f awkwardness which Wall (1982)

outlined. A brief perusal of the table-indicates that soclal and

behavioural difficulties have been mentioned as part of the
syndrome for many years. However, it has only been in recent

years that empirical evidence has been pres'ented' to support the

syndrome. The recent concept of low self esteem has also been
mentioneo; but scantl empirical ev1dence is available to support
it. Finally,' it is only relatively recently- that aut;iors have |
even mentioned the problem of physically awkward chilliren

av01d1ng phy51ca1 activity and recogmzlng that such a situation

" leads to decreased physical fltness Cleatly, more emp1r1ca1

evidence needs to be generated to support all of the purported
camponents of phy51ca1 awkwardness . '

Table ILI presents the developmental indicators of physical

awkwardness that many authors have incﬁuded in their descriptions

of physically awkward children. Clearly, one of the most camon

indicators has been a general delay in motor development Late
walking and geperal co-ordination.difficulties have often been
included with the description of such #x:l delays in motor
development. Two other cammon developmental problems that
parents report are handwriting problems ahd. slow dressing.
Balk%pce.digficultiee, a lack of skill m throwing and catching,
and problems with gait have also been mentioned; however, the.
}aet three were ;;IUCh less cammon thar the first three

developmental' indicators that are included in the table. Again,

better empirical evidence on each of these 1nd1cators 1s needed.
16 v <

)
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The final:phase of the summary analysis is presented in
Table IV. As fhé table shows, nearly every author has called for
same form of remediation. However, it is especially intétesting
to note that, it was Orton (1937) who first suggested that
progressive: instruction on one or two carefully prescribed skills
might be the ‘most’ optimal means by which to help phy51cally
awkward indiViduals

it has only been in recent ;ears that authors in the field
have stressed tne need for educating parents about the problem as
well as suggesting that there is‘a‘need for counselling both

children and parents about the implications of and strategies to

‘ameliorate the problem of physical awkwardness.

Incidence of* Physical Awkwardness

As can be seen in Table V the incidence of phyeical
awkwardness has ranged from as high as 15% to as low as 4% in
school children In reviewing this incidence data,.it is
important to remember that each author used very different
criteria for the selection of their sample as well as different
test items in the performance tests that were used. wall et al.,

- (1985) identified the need for the develcmnent of test batteries
that better reflect the culturally normative performance demands
.that children now face. Further, more attention must be given to
the types of profile analysis that is made “in the selection of
physically awkward children. The'ctiterion used in this stndy
_will be based on a case.by case‘analysis of the scores obtained
by each child in relation to the‘norms of the IBM—University of

Alberta Learning Disabilities Study.
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Table V.

Incidence of Physical Awkwardness

£
. \w

Author(s) Year Incidence
Annell t 1949 8%
Keogh 1966 7% severe

o i 13% moderate :
Keogh - . 1968 7% N
Rutter 1970 . 5% severe

' 15% moderate .
Gubbay - 1975 6% R
Booth 1976 4% severe
. , : 10% moderate

Keogh et al. 1979 9% .
Taylor - 1982 27% of reading disabled group

13% of control group

The Effects of Physigcal Activity on Ggowth

That which is used
develops and that which
is not used wasté's ia@%i/’ay. y
- 'Hivppocf.étes - ‘

Even if it is centuries old, this is a simple, though very
powerful ’and accurate statement whelj we refer to physical growth
of the human organism. Physical act"i{/‘it‘y is necessafy to enhance
growth. On the one hand it is.well kno'évnthat wher-1 a limb is
immobilized by a cast, atrophy of the ml;lscles and same reduqtion
m bone density occurs in that limb. oOn t"he other hand, research
has shown that requiar physical activity results in increased

mineralization and density of bones (Bailey, 1976). The effects

-y
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of exercise by children on body composition, muscle, aerocbic

power and stature all appear to be positive.

“.
Before reviewing same of the key studies on the affects of

ph?sical activity in children, it might be worthwhile to note
that the validity of same of the studies has been called into
question. Perhaps, the most difficult variable to control ip
these studies is the question of skeletal maturity “ Very few

{

developmental studies have been able to adequately take thlS

g

important vanable into proper account. ; " .,

This section of the review of the. hterature will examin%

b "
e

the effects of physical act1v1ty on stature, skeletal

physical activity, and physical Fitness. The mpllc;%tl%ns}of a' L&

.- _‘_

lower level of fltness will be discussed in the latt {Bt

this chapter.

STATURE

&‘
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they falled to take maturatxonal factors into account.
2 For example, Astrand et al., (1963), clauned that trammq
(in this case, the training of 30 elite female swmmers)
~-_Stimulated gréater than expected growth in stature. However,

Bailey, Malina & de (1984) note that the swimmers in

- Astrand s study were taller than averagegat age seven, and .

apparently entered adoledcence at‘an‘earlier age than Swedish
‘.reference data for the 1950°s. Bailey and his col leagugs also

‘Suggest that this apparent acceleration in statural grOwth was f

not related to the intensity of tr;aln:mg but to the swum\er s

somewhat earlier maturation.. Clearly, these conclusions cast

& Denlsluk {1964), c.kblom (1969), and Eriksson (1972)," mael'e

E 3
\

. similar claiims regarding accelerated growth in sta“ture due to
ph,ysical activity campared to population specific norms
However, again maturity s’tatus was not control 1ed, ‘and the

’ results may have been campletely confounded by the adolescent
growth spurt. ¢ l
In contrast to the findings of the above authors, data by
Kato & Ishiko (1966) suggest that excesswe ccmpresswe forces
can retard ep1physea1 growth of the lower ext.remltles of
children resulting in less tha% the expected stature of such
* ch:leren.- However, Malina (1980) notes that these results are.
% probably cor;founded due to the fact that these children were

7/

reared in poor econamic environments and may have had suostandard

. nutrltlonal intake.
- }WJ.th develogmental age taken imto consideration (one of the

bﬁ .studies to do so), Mirwald, . Bailey, Carreron & gzasrrussen

ho
same ‘doubt on the validity of Astrand’s work Studies by \fulxcer
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o . f RN - R : T
(1981), Qld not observe any difference in stature for highly -

1

-actlve and 1nact1ve boys studled over a ten year perlod from
‘,seven to s;xteen years of age. A study by Parlzkova {1968). also :
'jshowed there to befno‘signifiCant difference between growth in ¥

phy51ca1 stature for boys part1c1pat1ng 1n varylng degrees of
o ‘ ) Ty
.phy51ca1 activity. - € = T "
Ce A.longitudinal'stugy‘was carried out by Parizkova (1968} to

determlne the effects of phy51cal activity on various o “ yZ

anthropanetrlc measures 1n boys from # to 15 years of age

g Parlzkova ldentlfled four groups of boys based on dlfferent

‘ odegrees of 1nten§ity in phy51ca1 act1v1ty The groups ranged

from the most intense (group 1) to group 4, the least actlve “‘t

»

: group. At 15 years of age 1t was clear that "the helght
uncrenents were harmonious in ail the 1nvestlgate8 groups,‘and‘
. 'did not differ significantly fram the mean population" (p..215).

.lAs the studies carried out by Pa;iskova (1968)‘aﬁd Mirwald et .
; ‘al;: (léél)’haéz_ggntrolled for’mathration, it seems ciear that

-their_régblts woold be more valid than those of the previously- L
tffsfﬁfiqned studies. Therefore, several'aathors agree‘that reghlar
K pHysieal'ac;iszty-?EE no apparehfdeffect on stature in growing'

v
Y o

25y

_“individuals { arlzkova, 1968 Mallna, 1969; Rarlck, 1975; erwald

. et.al., 1981; Shephard & Lavallee, 1981) - Most of»these authori_

2 ebc l
have contlnued to see Steinhaus’ s, 1933 (o nc1u51on as, plau51b1e-

the pressure effects of physical acthIty (tensile, canpre551ve)

| may stlmulate eplphysehl growth to an opthal length, but
Bl l“
exce551ve arfd prolonged pressure can retard linear growth This-

r V -
% }uew was \also supportedllg studies by Weimann & Sicher (1955), DA

'm/épsk;rg} Andersen & Brozek‘(1956),'and Evans (1957).

[ :" - K e ) “.
P - . q;‘
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The most camon form of.measuringrsheletal m?tﬂrity has been
through using hand-wrist k—rays.A Cerhy (1969) exemined skeletal .
maturity in boys engaéed in three differentllevels,of training.
The only differences noted were between”groups rather than
within, and 1t was ev1dent that there were no skeletal maturlty
dr%%erences at the start, durlng or. upon completlon of the study. -
Similar results were noted by %otulan Reznlckova & Placheta
(1980) who studied the skelet7l maturlty of male athletes and
:non-athletes over a three year period, startlng at age 12 The
gains in skeletal maturlty d1d not differ between the athletes
Hand controls throughout therstudy

/- :
Novotny (1981)Amon1to;fd the skeletal maturity of elite

a variety of sports, before,and -

female athletes involved ir
"afterithree to four yegrs éf reqular training and ccn@étiton.
'l‘Initially,'the skeletal m%turity of the athletes was rated as
vrqbarded, normal or advanked."Although there were.changés in
’category for sone glrls, there was . nottrend that 1s, almost the
. same numbers of glrls moved up a category as moved down
jFurthermore, theé mean chronologlcal and skeletal ages did not
dlffer 51gn1f1cant1y at the beglnnlng and end of the study

‘ The @sfreased mlnerallzatlon méhtrg::d at the beglnnlng of

this section often reSults 1n osteoporosis, a bx;ttleness of bone
N ‘S £

due to. por051ty from loss of mlneral substances,-whlch is most

",’. -

canmonly found in the elderly. Smlth (l§§5) examlned femoral . . ';f:5
bone o;osseotlons frcnlcadavers of actlve elderly people compared
to bedrldden elderly people The results sl'lowed@j}remarkable:"t ‘

increase 1n-por031ty in the latter group.l-1t~1s conceivable



that, even though bone demineralizatin gis basically a. problem .
for the elderly, inactive chlldren could suffer the same problems
in that thefr bone nu.neral:.zatlon might not be as cagplete as if .
they were part1c1patmg in as much regular physmal activity as
normal ch;ldren. It should be noted, howevér, that this process
of.v bone mineraliéation is nearly always rev.ersible,'though the
~longer the period of'inact'ivit':y , the longer the geriod required

to achieVe normal levels-of bone rhineralization. again (Kottke,

1966) . - o Co ~ .

BODY WEIGHT. AND C(MPOSITION

It is ccmnonly accepted that regulér phy51cal.act1v1ty is

oné of the r_nalor factors_ which contributes to the regulation and
maintenance of body weight. Weight is, a heterogeneous ﬁiass',

qulte frequently partltloned 1nto lean body % and fat for

LI

‘_purposes of measurg\ent (Mallna, 1969)
’* ) *Regular training produces an increase in lean body mass, and
. a correspondlng decrease in body fa in chlldren and youth
+{Von Dobeln 5/ E‘.rlksson, 1972; Pamzkpva 1963, 1973). 1In a

longltudmal study,,Parlzkova (1968, _1970 1974) studled teenage

| .
boys who werre subjected to varylng degrees of sports

.« part1c1pat1c$n and physlcal tralnlng over a seven year perloda -
Although rettlve body composmlon d1d not vary. at the onset of

the study, the most actlve boys had s1gn1f1cantly more lean body

mass and less fat than the least and moder;ately actfve boys ’

(Malina, 1980) : However, 1t is d-rffmult to completely accept

|

these: results as the subjects were self—sel%cted rather than -

randcmly /selected hence, no causal statement can be made fram
'4" . ’ & ) " .. . N .-
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this data. ' ) i ’ »

Von Dobeln & Eriksson (1972) examlned total oody potassium
of 11 to 13 year old boys prior to, ‘and follow1ng, a 16 week
programme of endurance tralnlng The average welght galn was
0.5 kg, but the 12 gram increase in pota551um noted corresponds
to a galn of approxlmately 4 kllograms of muscle tlssue, whxch
would 1nd1cate that the 0.5 kllogram gain in. quy weight was -
accompanled by a loss of 3 kllogramsgof fat during the endurance B

tra1n1ng progranne Agaln,.Mallna‘(l978), after a careful

Al

ana1y51s of the data, suggests that the findings of Von Dobeln

and Erlksson could be explalned by the adolescent growth spurt
whlch usually results in a conaanltant 1ncrease in muscle mass.

Though it would seem that the effects of phy51ca1 tralnlng on

" bddy composition of growing children and youths result in leaner

-

body mass, the condendlng variables that exigt, such as that -

l presented above by Malina (1978),'prevent'us'frcm making any firm

MUSCLE

+

conclusions on this matter at this time. .. ° “ L
0
-a, “; .
Phy51ologlsts have repeatedly ’}Igl,fl& the conmonplace
observatlon that muscles 1ncrease ip size as a,result of regular

"%

perlods of heavy phy51cal exercise. Galns ln strength also
accampany lncreases in muscle size althougﬁ%t%g strength
increments are, usually proportionately greater than the increases
in muscle girth (ézrlck, 1960)., -Q}f

‘Rarick (1960) cites Morpurgo (1897) who demonstrated, over

80 years ago, that the muscular.hypertrophy of eXercise/isidue to

" an increase in the sarcoplasm bf the-individyal muscle fibres and
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not to any increase in the number or length of the fibres.

Ethical limitations op experiments with human subjects make it

; difficult tq substantiate much of the research in this area.

"Therefore, many of the conclusions that have been.drawn to date

o
V¥

have been as a result of animal studies. However, it has long "
_ »

W . AN

Been:recogniz %gghat miscle cells undergo hypertrophy as a result
. \ - /7

magnitude of the increments being a reflection-

®

of“tré}ning, the

< - - ) ' :
of ‘the intensity and duration of the training programme (Rarick,
\ o
1973); Primarily, muscular hypertrophy is associated with high-
résf%tance—training activities like weight training (Bailey et

.

al., 1984).

g&n a.s udy on, adolescent boys, Fournier, Ricci, Taylor et

(1982 ’ subjected groups to two dlfferent traininy stlmull
zg »
endurance tralnlng ‘and sprlnt tralnlng Muscle hypertrophy was

observed followmng the former, but not the latter. There was an:

@

1ncrease in cross—sectlonal area of both slow and fast twitch

flbres whlch lncreased 10 to 30 percent follow1ng three months of

endurance tralnlng. Balley and his colleagues belleve that there

is ng strong.ev1dence ﬁo suggest that fibre type distribution in

chiidren can be changed as a result of training, however; the

“relative area of a muscle<:onposed of slow or fast tw1tch fibres

:may change in response to exercise. As stated prev1ously, the

nagnitude of this change is dependent on the type of training
stimulus. While there is not a 'great deal of enpirical’data in
the area of muscle growth with exercise in children and

adolescents, studies that..have been carried out indicate a

Asin&lar pattern of muscle adéptation to training to that of

. adults (Bar—Or, 1983f. However, before any firﬁ conclusions can -
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be made about the effect of physical activity on muscular
hypertrophy in growing children, studies that control or account

for.maturity development must be completed.

AEROBIC POWER

| This paramezer measures the efficiency of the oxygen
transport system. A subject’s maximal aerobic power is- generally |
accepted as an index of overall physical condltlon (Lamnert,

1983). Thoden and MacDougall (1982) descrlbed maximal aerobic

" power as that whlch can:

. . . be guantltatlvely represented as the maximum amount of
oxygen which can be consumed per unit of time by a person
during a progressive exercise test to exhaustion. . . It is
normally expressed as the Volume (V) per minute (V) of"
oxygen (Op) which can be consumed by the organism at the
maximum (max) workload which can be sustained for a
criterion period of time and represented as "VO, Max".(p. 41)

Several authors agree that V02 Max_ increases in value for

both girlg and boys until maturity (Man‘e, Linde & Hisazurri, 1961;

" Rode & Shephard, 1973; Rarick, 1975; Andrew, 1979; Malira, 1980;

Bailey et al., 1984). At puberty, boys show a spurt Of aerobic
power that 1s closely aligned to the adolescent growth spurt
(erwald et al., 1981), and parallel gains in body mass:. |
(Shephard, 1982) .. Development in girls a'fter puberty ie slower
(Bailey et al., 1984). Shephard (1982) suggests that in young
girls, relatlve values are closely con :

age of ten at whlch tJ,me they shovL a f

. In dlscussmg fltness training stud;.es 1n chl.ldl:en, there is

a problem in deternunmg if changes m maxunal aeroblc power are

a result of tramlng, growth, or both smce 1ncreas1ng size may

b

—= result in changes snnllar to. E’he tralnlng effect Balley et a1 ,

i \
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P
,(198;1)) reporf a oonsistent finding that physical activity or
| training has e"small or limited effect on..ma‘.ximal aerobic power prior

to adolescence. Bar-Or (1983) suggests four possibilities that may
account for such equivocal findings: 1) Wlth growth the ch11d becomes
mechanlcally more eff1c1ent 2) Anaerobic capacxty may be improving

as a result of training; 3) Measurement techniques may not. be
seositive enough to_néasuré aerobic' cha‘nges in children; and, 4) Free
time activity is so high in young children that differe;wces between
control subjects.who do noe participate in the training programme and
those chilarem who do are beyond detection.

At adolescence, however, a higher increase in VO 5, Max has

been observed in active or trained groups campared to non-trained )

groups (Kobéyashi,. Kitamura, Miura et al., 1978; Mirwald et al.,

Ke

1981; Mirwald & Bafiley, 1982). Mirwald & B‘a;iley ‘1982) offer,t'ne
_foi lowing reasons for the adolescent jncrease in vo; Max:
" superior genetic endowment, habitual_ physical eotivity pat'tern;
ffiinClgéaS?é int_;ensity of training, and test_osterooe secretion
during adolescence.. | ‘
| At' thls stage%;frio definite fconc}'rosions can: be drawn about the

L)

effects of regular phy51cal ac%“ity on’ the ae;;obic power of both

pre. and, post pubescent chlldreh Bar—Or (1983) brlefly sums” up

the problem (c1ted in Ba;ley eteal,&, ‘1984)

‘In adu1t§ changes in, &ynctlon be'-‘ n pre-~a:ﬁ'post—- S
gintervention- can -be at.t;:g;buted withfgir ,;;:eftamty to; the
condltlonmg program Nof: $0, with. ch:gldren or, ad

Here, changes die to growth, dévelmt and gifhra .
often outweigh and mask those’ Jknduced l;sy the 1nterveqtlon _
It is intriguing-that many of the physw&oglc changes ‘that =
result- fram condltlonmg and-training also take place in the .
natural process of growth and maturatior. (p 36) . '

Hy c
T
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| From the preceding discﬁa;gph; a number of empirically
supported findingspindicate;that physical activity is not only
essential and beneficial to‘the\growing child, bot also that lack
of reguiar physicai activity may actually be harmful to the
growing child. Although{sﬁatore is not affected in either a
positive or negative direotioh by the”anount of physical activity
engaged in by children ahd adolesoents, the structure of the
bones themselves can be affeoted in‘either direotion. Where it |
has been shown ‘on the one hand that reqular physicai activity
enhances the mineralization and density of bones, it has been
shown, on the other hand, that inactivity results in loss of
mineralization.and dene?fykgf bones. Research in the area of
anthropometry strongly suggests that inactive children will have
a greater percentage of adipose tissue than very active children.
Thia hioher percentage of adipose tissue is 1ike1y.to result in
greater than normal chances of cardiovascular heart disease as
these children grow older. It should also be noted that obesity
is not only a health rask, but can impair physical performance ae
well. |
| Another positlve effect of regular physical act1v1ty on the
zgrow1ng chlld is that I galns in muscular strength, often
'acccmpamed- :by»muscular hypertrophy While canplete

nnnoblllzatlon results in muscle atrophy, 1nact1v1ty can result

r in low'levels of muscular strengtn In terms of. the child who

@ﬁchooses qot to part1c1pate, it would seem obv1ous that the
%g greater perlod of tlme the child avoids act1v1ty, the further hlS

“or her level of muscular strength falls behlnd-that expected of

. v
e . s N
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his or her age-matched peets. Needless to eayi thoee physical .
acti\}ities that require muscular strength and endurance would
eventually be out of the range of children who continually avoid
participation in such activities. The final ahd most inportant
effect of exercise on growthAdiscussed was that ef aerebie power .
Though cohclusions are sametimes confohnded with changes in
maturity status, much of the research bointslto the fact that
inactive children will. not develop their aerobic power to the

same extent that very active children will. C(learly, unskilled

child:.:en who avoid physical activity willghave less than optimal
. cardiovascular endurance; this condition could certainly‘act as a

deterrent fram jOlnlng in sports which requ1re such endurance

As phy51ca11y awkward chlldren often fall into the category of

non—part1c1pants, it seems likely that their level of physical

fitness will be lower than that of their age and sex-matched

peers. However, no studies to date have emplrlcally examlned the :
physical fltness of phy51cally awkward childen.

With so many indefinite answers to the questlon of "t what-

- extent does regular physical activity affect the grow1ng1 ﬁd

and adolescent," it is clear that this area is in need qg more
longitudinal studies of boys and girls, controlling for maturlty
status. As soc1ety of the late twentieth century délfts towards
sedentary living patterns, poor dietary habits andrhigher levels
of emotional stress the need for physical actiVity becomes |
parameunt., To create favourable attitudes toward physical

activity, the process must begin in early childhood, and be

nurtured throughout school life. Untilyit 1s proven that regular

‘physical activity is of no assistance to the gfgking child (an
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unlikely conclusion), we cannot rejgct the positive effects that

it may have.;

!



CHAPTER III
METHODOLOGY

. This s;:udy was part of a program development proje;:t for
physically awkward children taking place in four elenent;ary
schcbls within the Bimonton Public School Board. The four [
schools were chosen because of the willingness of the t:eaching\v-

\ staff to work in t\he project and because of their proximity to
\the University of Alberta, in demnton;‘ Alberta.
Once permission to carry out the ‘study was granted by the
‘ -Eximontor:n Public School Board, a teamlof researchers met with the
teaching staffs of the four schools ihrMayQ, 1985 (1t waé decided
+ that May was a .good' time as the teachers would have been
observing students for a full academic year, and would thus have
a better opportunity to report on their motor proficiency). At
these meetings, the researchers presented a brief‘, 15 minute
‘overviey of the syndrame of physical awkwardness, giving
pertinent examples of skill difficulties that might assist the
teachers in identifying children that are physically awkwérd.
Following the discussion, and a quéstion period, é ten item
Motor Behaviour Checklist (see Appendix A) was distributed to the
teachers who were involved with teachir;g Physical Education in

the respective schoois. The key statement on the checklist. was,
"I am concerned with the HlOt;(;r development of vthis child‘." If
teachers ané;vered "yes" to this statement, they were asked to
cor‘.*v{;‘lete a Motor Beghavi’of Checklist on that‘ child. Hence, the |
fact that a Motor Behaviour Checklist waé campleted ‘fo‘r a child

. -was, in itself, a screening process. Those children for wham

<

3 66 ' : .
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checklists were returned would form the initial sample of

physically awkward children,

fhe Sample

A total of 94 checklists were returned by 16 teachers in the
four schools Six additional children cquld have been included
/in the project but they Qere meviné out of the school district.
‘The resulting figure of 100 students represents 17.9% of 558
children which camprised the total population of the four
schools. Table‘vi\presents the number of boys and girls by
grade and school who were identified as possiblx'being physically
awkward. The most »striking feature of table VI is the fact that
‘teachers in same schools felt that'none of their children had |
motor problems.  Discussion witn these teachers suggests tha-

.. \
they did not fully understand what_was expected of them in this

study. Appendix B includes the coverlng letter that was sent to

all parents requesting permission to test their children. Many
perm1551on sllps were returned immediately. When thekpermission
'slips were not returned, the Prineipals follcwed—up by
telephoning parents whd had not returned them.: ThlS resulted in
a few more slips being returned Of the 94 letgits sent to
parents, permission sllps were returned by 55, representing 58, 5%
of the identified group, and 10.1% of the total school
population. v

The testing of these 55 cnild;ennwasvcarried’out in November
and December of 1985. There were eight testers, alldef whom were

* graduate students in the Department of Physical Educatlon and

VSport Studies at the Unlver51ty of Alberta. Six of these eight

0
106
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Table VI o

CHILDREN ORIGINALLY IDENTIFIED BY TEACHERS AS POSSIBLY PHYSICALLY
ANKWARD (by school and grade)

SCHOOL SEX N GRADE TOTAL

School M 2 2 3 3 3 2 15
A F 3 5 6 1 7 22
School M 4 2 1 2 5 14
.. B F 2 3 2 2 2 11
School M 2 2 4 8
c F 2 1 2 5
e
shool M, 2 2 2 6 2 14
D.  F” 1 1 31 4 11
. TOTAL M 4 10 9 14 - 7 7 - 51
BY SEX F o1 8 10 13 4 13 49
ToraL. . -5 18 19 27 11 20 100
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had undergone training sessrons which covered the admmstratlon
of the Motor Performance Test Battery (Taylor, " 1982.) These
: tram:mg sessmns were followed by a written and practrcal exan,
All of these graduate students achleved the 80% crltenop on this
examnathh bgfore they were pemutted to act as test IR
adqlmstramr;s Isee‘Appendlx B - Taylor, (1982)‘ for details on
‘”t:hls exam), rﬁhe other two graduate students were not involved in

'A‘i,.,v - L

testﬁng n)oi;br performance, but in their own areas of expertlse,

‘i "hamely, ubrqaxml blcycle ergometer testmg for one student, and
'anthr,opmetry far the qther For\rellablllty and cansistency,
.all of the. anthro?mgtry was carried out by .the latter student.

T
i As We v!ere tzestmg both boYs*and glrls, it was decxded that fewer

‘:,a‘

robl'taxns would be encountereg if the anthrOpanetrlst was female.
P

»

Vs " ‘Accordlng ’co recent research in Edmonton, (Taylor, 1982),

thebest lﬁdescrlminatqérs of awkward behaviaur are: balance\ tasks,
‘balf 8;511;.5 and Eme—rr@tor ta§<s. As reported in the review of
o the 11terature many other authors have identified these 1tems as .
descrlmlnators of awkwardness . Other motor perfornance Ltems
that were used 'included: the controlleo jump "...because it
‘ allqwed observation of the reaction to risk and the ability to
. discriminate right from left (Taylor, 1982, p. 50), and; the
Throw, Clap and Catch task of Gubbay (1975), which has béen found
to be a valid indicath of awkwardness (Gubbay, 1975;‘ Tayier,
1982). o ' o ‘y
Since the purpose of this study was to examine thevpbysi'cal
~f1tness of phy51ca11y awkward chlldren, it was decrded that the
major .canponents of fltness should be measured For the |

cardlo\_/ascular camponent, the PWC—170 bicyCle ergqteter test Was
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chosen for 1ts proven rellablllty and valldi’ " :' as’ well as the

fact that updated norn‘s were . avallable for lt (Gauthler, 1983). .
j : As the Canada Fltness Award Proaranme (1984) is a natlonally
acoeptéd and used’ programme, 1t ‘was decxded that four of the six
tests on 1t‘Would be used in thls}study Unfortunately, the -

A d 8

. sprlnt and enduranoe Fun could not be tested as it wa§ wmter,

and these tests usually need to be conducted outdoors. The ) -

l

e llcmmg four te ts were used Shuttle Run,v Standlng «Long Jump,?
' Part1a1 Curl-up and Push—up From a dlfferent testing protocol
’I})é Standardlzed Test of Fltness (1981) , the Sit.and Reach %test

. was: used “ﬁs a- measure of hamstrmg and lower beck flex1b111ty

‘ -'ta'ken: he'ight;fnweig‘ht girth’ mea ”ureme'nts &)} the upper amm, -

aforearm and calf and sklnfold measurements for the. trlcep,

s

‘blcep, subscapular, supralllac, supraspmale, aodomlrial front' "

w
-

thlgh and medlal calf areas - Such a comprehenswe package was

— P N
‘ 3 . ey

carrled out SO that more detalle;i ardalysm may- be carried’ out in
. .the future . For the purpose of thlS the51sl the cunyftlve total

*of four sklnfold 51tes ( trmep,v blcep, subscapular‘c‘mdc :

supralllac) was evaluated in t\@e form of percentlle scores ( Canada ,

. ~’ - e : . ’. - »_' '. < B R . * R .
'Destmg Procecl.\re o R LR "';x-. S
. '\ Q * . .
¢ * ' The tostmg took p]@ce over tvgo to to‘@ minuse sessions,
%

%ﬁaced approx:x;nately“‘a week a
'S _

N

ﬁurlng the flrst sess;pn, all‘,}/

1

:- /students were showri how to perfo '

.
3 ‘Dup 'I'nen* techmgue was corre'ct 4 as they DL ctlce_d these
t‘e . ‘ LN
' -exferc‘lses. The students we?'{ 2 cl that these two» tests would be

the‘ Partlal Cugrlé?up ,and Pus% )
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carrled out. the fol 1o~mg week and that it would benefit them to
‘practlc:e at hcme In the fJ.rst of the two testmg sessmns, the
follc;dmg tests were carrled out: PWC—170 Anthropometry, sit and "

_lyReach test, Standmg Long Jump, Shuttle Run, and if tlme ,‘,,.',. . r
permltted same fme-motor tasks and ball skills. Durmg the !V &
' secohd sessmn, scme PWC—170 tests had to be. completed and the .

) Partyal Curl =Mps andd%sh—ups were measured The ma]or tests

. r‘arr;ed q.lt durlng thJ.s §e551on mcluded fme~motor tasks ball

: skllls balance aCthi.tleS and lower 11.rnb cdbrdlnatlon It was {
"found tha’c the two sessmns provided ample time to complete all *
test 1tems for each child (mcludl.ng a v1deo of the Shuttle Run).

| On each testm§ da);, the research tfgg\ arglved at the school . :_, W
approxunateby 30 miﬁt%non@tcﬁ“%cheduled test1£ time. |

P ThlS allowed the testj.ng team to- set up a11 the equlpnent, and to

callbrate the ‘Mop rk blcycle ergcmeters.. Fol lowmg, is a - "l

descrlptlon of each test, in the order that they are llsted on -

. . pages t«zo, three and four.of .th‘e te_stmg. p.rofo (Appendix C). ~

* % 'Motor Performance Measures | }
A - N “ ‘ ) . \ ‘
," : Eollawmg is a brlef descrlptlon of the test ltens For ... ;
! ¢ l’,-’, .

S e . . A

vnore detallt—zd\A 1nfonn§tlon, see Appendlx Q 3 et

e

. U . L ), ) _. 2 tay ;. e X T
'__Area"of Measurement A Ta'sk Descrip‘t,ion B i
T, - v f ’ o S T . * o 5
e B ., ' '. : - ‘ R 85
. Béll Skills ‘(uppe’r‘ R lv.;. Bouncing, One Hand Catch
: ggnb coordmatlon) : 4‘, ‘
’ - The ch11d bounces a tenrus ball

i ; S T ‘ . :
IR P - o
(RRRTEEE - on the ground and catc-:hes it w1th »
1 ST ©ov et the prefterred hand. After 10 —

T o . trials, the task i.s,;_epeated with \ -

Y



'J}Eé§;‘

Fine Motor
Coordination

- 4

“throw of a tennis ball to a wall

-into the- ilr with the ﬁf:eferred hand
task, executing a clap before

' and’the ball. is cadght witgzrtﬁe
B i ‘ 4. o ..

_'occui's after three trials.

72

the nén—prefefred hand.
2. 'Two hand catch

The tester throws an eight inch

utility ball to the child (chest
area) frdém a.distance of six feet.

After 10 tria~lé,'_ the task is

repeated fram eight feet N

3. Throw and Catch (Wall Throw)

The Chlldg ecutes an underarm

\ R &3
8 feet away. The ball is thr’own

J

with the preferred hand and caught T

: wlth both hands

B
4. Throw, Clap and Catch

The Chlld thxows a tenms ball

and catéhes it mthboth nands_. If.

succggsful,’ the child repeats the

\

- catching-the balt-— Tlie task is

repeated until 4 claps are_con’lypleted'

preferred hand, . or until®failure
LT L o »

5. Boardiacing ) . = &;";w
[ hﬁ]
d .

» The chlld laces a 6-holed boardJ ‘ ‘%‘b

With one or both hands as qu1ck1y as’

possible. o



: 73
0 .ot

Lower Limb- ' 6. Toe Balance
Tioe Balarce
. Coordination ‘ ' .

with,both feet together, and
. ran o »
hands on hips, the child raises to

balance on the toes for 10 seconds.

7., One Leq Balance . L s

4 The Ghlld slowly llftS one foot

. ,'- o

P ’ . ' of £ the ground and attempts to hoch
kg . ) , L :»'q

*‘ for‘lS seconds 'I‘ms )

) | ; 3 ‘k is perfonged on rlght and left |
' - L feet. o A. T

€ . - The child maintains - a sta}onary &E

LA ] ~‘ s

’ pose while standlng on one foot for

Stork Balance Right and Left

: d
20 seconds. Th other foot 1%

placed on, the supportmg knee and ‘
. . the hands are on the hlps". The task oy -
7~ is performed on the right.ang deft o
» Coe T - | Leet. : -

9, Graduated Jumg

x‘rrhé‘ child’is required to jump
“over a cord at ground level, half
b o . hu '.kneev height, and knee height. fIhree .
attempts are allowed" 'I‘hree

consecutlve misses constltute ;

"

-

fallure.

-

" © 10 Controlled Jump

" The Chlld )umps over a knee hlgh<

s - & cord. .’Ihe Chlld takes of f from two

Al
’
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l" - A')a v

feet and lands on the preferred
’ .

- foot. The task is repeated with the ’

non-prefelsred foot

m. Many of ,these descriptions are taken dlrectly frcm Taylor,

) seconds. "The chrl/.d is rerunded tfxat lomem_ng the head w111

v

(1982, pp.,51 53) i e W

4 -

r‘ N ) "“ - .
,w . ’ _:;i‘r ‘ Flmess Méasqres

Sit gach- ' '*,'. : )'5' o ‘

The.chJ.ld barefoot,’sltshlth legs fully extended with the

soles of the feet placed agaln,st me two,,h 1zo$£1 crosshoards
ey A

-

2.
of the flexcmeter (Modified wWells and Dlllod) ‘I‘he inner’ of

X .
the solés are ph‘a\ed two centnnetres from the edge of‘the-_sca]‘e'.

¥eeping legs fully extended, arms evenly stretched,‘_ palms down,

the child bends and reaches forward (without jerking), pushing

ghe sliding marker along the scale with the flngertlps {one hand .

placed dlrectly on top of the other) as far forward as p0551b1e
-4
'I'he pos:Ltlon ogxrgaxlmum f lex1on 1s hgld for approxunately two

"~

/

)rdx [N

maximize t&e dlstance reached. The test is repeated tw1te, _

| recordmg the maximum readlng each time to the nearest 0.5 cm-

(Canadlan Standardlzed‘ Test of Fltness, Operatlons Manual, 1981)
e

.+ ° For purposes of reli’ablléf each child was allowed a warmup

wthh 1ncluded five sit and reach stretches of six seconds
duratlon S - » A
- Shuttle Run ’ .

~ Two parallel lines were drawn 10 metres apart The child

begins by lying face down,- forehead on the starting line, and

" hands at the.side of the chest. One beanbag is placed bes'ide‘ the

~

~ ’&,'

ay



e Standmg Long Jump

(i.e., exchange) %s tc? the far line, exchanges bed

. . ‘p‘ . . . - ! B
. - v [ ] . T T e . 75 . ! ¢

child just behind the starting l‘\e, and the other two are placed

just behind the far liﬁ On ;he s1gnal, ("ready") "GOI", the

e
]
ks «g'ma "
.
.

Onba Ehree n\etre gymnastlc mat a startlng 11ne is marked

approxmately 40 ‘cm from one end of the mat with maskmg tape

the measur ing tape is secured from the. startlw’e, along the
P2 ] 4 . .
mat, close to one edge The ‘tester provides, awgaménstr; tion, and
X : B ,

the childois allowed a few practice tr“F‘ls,‘ with fgdpa ' 'I'hey |
begln w1th feet sllghtly apart, toes behind the startlng lJ.ne

Thighthepﬁnd the hlps knees,, and ankles, and push VLgorously

> 4

with the legs whlle sw1nglng the Arms forward. Upon- landlng, the L

heel nearest the startmg lJ_ne i used for measuremen& (1 e.,

- - e .

\i;rom the heel extend ahwlmagmary line perpendlcularly to the
measurlng tape) trlals are recorded and . the better of
. ’ i

. these is’ used for 5C¢ 'J.ng (Canada Fitness Awardsv, 1984 ~ po. 12-

4

¥

°

K

Partial Curl-.ups e

~ The Chlld lies on hls/her back, knees sllghtly bent at an,

) ahgle of 140 degrees (approxmately 6-10 cm off the floor) heels

;,‘ .

on the ground, arms extended along the -thlghs w1th f 1ngers e u

pomtlng towards_the knees, ‘Feet are not anchored. Inltlalfy,

{ . .
the lmr,’back'f.la(t_tensv, and is followed by a slow curling-up of

Y e



" providing 30 curl-ups per minute, at 3 second

correctlons by the tester (a maxunum of three correctlons may be

) 3

y
h,

‘ , ey 76
e e .
i .

k3
[T
o

the upper spme, slldlng the hands along the thlghs unt11 the
fingertlps touch the knees. ' The tl:'nk should be raised .at a:n

angle no greater than 30 degree;; to’ the floor. 'I‘he movement is

.Chl 1d: ‘A p)

“ 0 ™ 4 N
take one-and a half geconds. The test i¥ term

slow and wel:l cmtrolled A metroname, is set to 40 per minute,

4

: per xpovement . _The

" and "down" movement is Slow and well e
.-t

olled, and each

@ " ' ..

a) appears to be exper1enc1ng severe dlscomfort and or painf _

b) 1s unable to maﬁtam corgect rhythm agd must rest (test" -

'stoppecf if Chlld falls behlnd more than 3 repetltlons) _ | |

. sh-ug .
ot x'I’he Chlld bega.ns m a front- Iymg p051t10n on.a n@ ‘with

-

c) consmtentl? displays poor technlque desplte repeated

.

-

/ S
tolerated). Examples of poor techm.que include: llftmg heels v
off floor, fallure to touch E’xees, fa;}ure tc*malntam de31red

angles at knees gr trunk fallure t@»sllde hands along thlghs

o

(Canada Fltness Awards, 1984, pp 10 11)
| One attempt is allowed, and thé total numbir completed lS

N . J

the score e S o ‘o

hands placed approxunately under the shoulders, legs'stralght and
together, and toes tucked under so that they are m contact withr

the mat. The chlld then .pushes with the ams untll they are '

-

fully extended keepmg back and 1e§% straight. The body 1s then.

i B

1owered using the arms, keepmg a stralght line from head to- -\
toes, untll the elbows reach 30 degrees, ‘and the upper/ arms are v

parallel to the ground /'Ihe_chlld.ams for the maximum number "



~

poselble.' Whilevthere'ig ng time‘};mih for this test, it is

- and cpntmuous],y Ihe test is terminated if the child:

*

P

ﬁ‘.repet1t10n$), o .

' P_hysical Worklng Capac1ty 170, 'I'est (PWC-170)

4"3‘ ‘ Lo
gy appea 8 experlencmg severe dlscomfort and/or pam,

ot .n e

b) is unable to maintain a rhythmlc mvemént and mustr*rest (the

¥

.test is stopped if the Chlld falls behlnd mete” than three . .
2 . [

o

‘c) conalstently dlsplays poor techmque, despxte repeated

corrections by thes r (a manmum of three correctlons may

be tolerated. y v‘les of pdor techm.que include: knees

' Y
touchlng the floor; upper or low back swaying; failure o reach a

complete arm nextensmn; ‘a_llure to; attain an' approxigate 90
‘degi:ee. bend at the elbow (Canada Fitness Awards, 1984, p. 6).

e

‘The bicycle erganeter used in the study wa$ the ' R
- . von Dobeln type manufactured by the Monark , '
Company, im Varberg, Sweden, and modified at the \
.-ot]nlver51ty of Alberta to accammodate ‘children as
© young &S seven years .of age. The modifications. of
~ « the Monark bicycle which enabled a combination of:
. ‘greater range of seat® he1<;ht, shorter pedal arms'
-and lighter pendulum giving lighte¥ work loads and

a ‘(\- finer work load gradations, permi tted testmg of

children as’young as seven years of age. ,
: 'S
The, fol lowmg procedure for the adgumstratlon of the PWC-

170 test was used: © i SR

L

1. An Exersentry (heart Yate monitor) was worn thréughout the
. . . ) s > .

v

‘duration of the test. Thig was fitted prior to the child

v,

mounting 'the blcycle .

2. The smus bala.nce scale on. the blcycle was ad]ustéd te ’

. hav1ng loosened the belt un'tll 1t exerts no tension.

should be taken.that the pedals are not touched during

that the push—ups be performed correctly, rhythnuca‘l ly

‘%vfmuﬁg
. .

¥

Y N
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this pmcﬂlure ‘
AL 4
3. : seat’ 'herght was adgusted so that tb\e knee is sllghtly
i oo S

bent whek' the lower ‘pedal r;ests directly below the
- G L3 grch;;fo“Ehe foot.
?if" r;* ‘é 0“ - . .%W; Ve
4. The g:d‘g ‘nmse level is calculated and an attempt made to

d by conversation so that the pre-exercise

) heartzgt e“ ' .belcwloo deats per ;l'inute.

o " SxThea}i&kY‘ is glven a brief explanation of the test, and \
asked ,to keep the speedometer needle at 21 Km/hr, whlch is

D ge‘equfvalent of 60 revolutlons per minute. The subject

. ),.‘ ! oo
f\c ' . D
a_\:“ % Ked to begln pedalllng, and 1s allowed to adjust to
ER Rl Nt
5 5 :,pac " ho load When the pace is achieved the first

AT
» load 1s1cet, ancf the watch and revolutlon counter started

sunultane,ously.', 3'1‘he normal workloads for the three levels
- '\ B . . - " \ .
* % are set according'to Tapke*VII. However; through a pilot

-

o . st,udy whlch exanuned the ch—170 ‘of 8 ghysicallys awkward
| ohlldren (Paton, 1985), it was found that the startlng

level for many of the. 7 and 8 year olds would need’ to be.

O 25 kpm rather than the suggested 0.5 kpm, as the latter

workload was too dlfflCUlt for them to sustaln " Table VIII

L9,

gives the heart rate response that is de51red at the end of

each workload The nature of the alteration of the

»

,workload 1s dependent on the heart rate response at the end
EEEE

of the thlrd and seventh m.mutes of exerc1se.

o

46'. The heart rate 1s recorded at the end of each minute, -

D~

. and the nunber of pedal revolutlons 1s recorded at the end

s

‘of each minute of the rlde

7. At the end of the fourth and eighth minuties the workload 1S



el el <

TABLE VII = v
. o . S
REQOMMENDED SINUS BALANCE SCALE

ﬁ | SETTINGS BY AGE AND SEX

Sinus Balance Scale Setting -
Age For The Three Work Levels Notes

L

7,8
9,10,11 r

alO U
[\
oo
L.ub—‘
[0,

mE» X tam

la o

7,8
9,10,11

oo
v U
N
o Ut

Notes:

~A.

q - F. ‘ . "
. ' Cd )

If- the flrst or second workload results 1n the heart

-rate not réaching the respectlve lower. of the ¢
desired heart rate response, increase he stale -
setting for the sﬂbceedlng work level py one unit

“.rather than half a unit.

.- If the first or second workload results in the heart. -

rate not reaching the respective lower limit. of ‘the

~ desired heart rate response, increase the scale’

C.

setting for the succeedlqg level by one and dne half
units rather than onewunit.

If the first or second work load results in the
heart rate exceeding the upper limit of the deésired
heart rate response, increase the scale setting for

the succeeding work level by half a unit rather than-

one unit.

. If the first workload results in the heart rate not

reaching the lower limit of thekde51red heart rate
response (115) use settings of 2.0 and 2.5 for
levels two and.three respectlvely

.. If the first workload results in the heart rate

exceeding the upper limit of the desired heart rate
response (130) use settings of 1. 0 and 1.5 for

-levels two and three raspectively. . :
.- I¥- the heart rate exceeds 165 after two work levels

termlnate the test.
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TABLE VIII
DESIRED HEART RATE RESPONSE .
,” 1O THE THREE WORK LEVELS -

e . w . _ ‘
. \[ “  Work - Stage -of Desired Heart
S . Level - Test Rate Résponse .

X . - 1 " ath mJ.n.v  115-130

2 8thmin.  130-145

3 v, ‘12th mln&% ..~ 160-180
-»

increased‘. However , .‘if the heart rate at the end of the
second work level is greater than 165 beats perg minute the‘ ,
test% terminated. Nomally, the test is completed at the
end of three workloéds.

L
B

In the a‘nalﬁsis of the PWC-170 data, a regression equation'
was u§éd to determine what worklc;ad would heve been required to
produce a ,;vorking heart rate a’;r’s'taéevthre/e‘ of 170A. beats per
minhte. ' As there “were not many gc‘:hildren in each age category Eor )

‘each’sex, it was d that cmvertlng the PWC—l?O/Kg to

uid t# most useful way to view the data for

Y .
: | y

percentiles

this test.

1968, pp. 16-25).

Skinfoid Scores

As. mentloned earlier, extenswe anthropometrlc measur@s were

‘taken Hdwever, for themms study, the four
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skinfold sites that were chosen for cauparison jzith normative
data were the bicep, tricep, subscapular and s'upraxllac The

protocol for these measures can be found in the Standardlzed 'I\est

-of Fitnbss, (Gov. of Canada: Fitnesg and Amateur Sport, 1981).

[



, CHAPTER IV -
. RESULTS AND DISCUSSION

-
) ! L4

C . The results of this study will be presented under three main "
o - .

- headlngs. 'Ihe ’initial section presents the nuider of boys.and
~girls who W&ntlfled by their teachers as being physmally
awkward in each of the four schools The, second sectlon _presents’
the scores of “the chxldren on the Motor PerPorrmnce Battery,
le“le third sectmn present,s the scores*bf the children on a
the Fl'tness Tests and the skinfold measures. R

\
- r . N N
\' The Physically Awkward Sample

- As noted earller, the teachers 1dent1f1ed an rmtlal sample -

-

of 100 potentrally awkward ch11dren from a total target

k]

Population of 558 children. ‘Parents allowed the testing of only ‘e
_“55 of the' 100 potentlally awkward chlldren. Even though the |

. ,Pr1nc1pals wére very supportlve of the prdject, only 55% of the. .

. ‘: ) \

p&ehgs granted permlssmn ﬁQr theg:q’ ehlldren ta be %ncluded m,ﬁ,,

i

wu ) 3 ) !‘g

L '
wﬁ* st ’I‘l'ns is a relatlv'ely low percentage aqd is probabl)}

g,

due to’thé fact ﬁhat the parents were concerned about labehng

»..

« :-tv:,thelr chlldren physically awkward - Eurthermore, the parents

| probably dld not understand that professmnal help 6 avallable

to airlel‘iorate the problem to same extent. The 55 potentially

physwally awkward chJ.ldren were eva}tlated o%the ba51s of the

Motor’ Perfomancz‘e Tesmaﬁgkgry ahd ‘the f 1tness"°tests outlined in
P I

. . g -Jt»m . . ‘l
the last chagter R

»*'3@3‘;:,, ; e N '




ALber:ta I_earnmg Dlsabmhtles pro;ect ('I‘aylor. 1982); the t,anada

m.tnes);s Awards program (1984) the natmnal noms fram a recent

*

PWC-170 test conducted by Gauthier (1983); and The Canada Fitness
Survey (1984). A proflle sheet sumnanzed each of the test,items

_ used and indicated the percentlle score that each child obtained
\
on edch of the items.. ‘

The following dec1510n rule was used to cat{aqonze chlldren

]
as physically awkward. 1f the chlldren had three[ measures at or ®

t
below the 10th percentlle they wer;e categdrized las bemg o
‘physically awkward., - S . /

- , Table IX reports the number of boys and.girlswh-o'were /

categorlzed as physmally awkward by school, sex, and grade. /

-

Usmg the above rule, 41 of the 55: potentlally physically %vard
’ i
. chlldren were so c1a551f1ed henoe, the téchers had

1dent1f1ed 75% of the’ chlldren correctly /

HowexIer, 1t should be noted that c1a351f.1c:atlon errOrs aésrtamly

; could have been due to the motor performance tests. an the

o dec1slon ruée henc;e, further nesearch on this Issue ls needed
B ; .
LR Y ¥ ¥
‘ YOIt should ke noted ‘that when phys1ca11y awkward,,chlldren are /

referred to in this sectlon it refers only to the 41 youngsters

o
+

who met the above tnterlon The breakdov?n of thls group of 41

chlldren was 23 boys and 18 glrls — : o

' ' Results of the Mot Perfomanoe Test Battery,, .

.o :

\
\

’I‘able X presents the results of the physlcally awkward

chlldren on the ‘Motor Perfonnance Battery expressed as peréent).le Y
soores - As mentloned abowe, these perceintlle soores are based on

the no : generated from the Im-Unwersny of Alberta Learmnq

—":"/‘” v j ‘ R ‘ ER T "‘ o
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Table IX

84

-

CHILDREN IDENTIFIED AS PHYSICALLY

_AWKWARD (by 'school and grade)

SCHOOL'  SEX GRADE " TOTAL
3 4 s

School M 2 1 2 8
A F 1 3 & 8
School M - 1.1 5
B P 2. -1 2 7

. School M 4 6
C F 1 1
School‘ M. 2 N 4
D F ) 1 2
TOTAL M 4 27 7 23

BY SEX.  F 3 6 . 2 18 *
- TOTAL 7 8 9 a1
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J/’ . :
< / '
Table X :
. / \‘\\
'Resuflts of the Physcially Awkward Children onsthe Motor .
Pefrformance Battery '
7 ‘
» ‘/‘ . .
Foo- ) . —
A . ' : [ -
; P B : Percentile Scores.
[ ' ' © Total'Group =~ .. - -Males - Females
. . . \ T B y
| — ) - -
n I 41 | 23 - L 18
. ’ . . P
Test (s) X  S.D X S.D  x  S.D
Motor Performance -~
Test Battery -
Wall Throw 16.1 21.3 18.4 /5£.8 12.6 "17.8
e . . , .
'+ Clap and Catch  -21.1 23.2  23.6 “27.1  17.9 17.6
Stork, Right Leg -23.5 27.9 - 22.2 26.1 . 25.0 29.9
Stork, Left Leg  36.9 31.3 40.1  30.1 33.1% 33.9
Control Jump, Right 19.2° 27.6 20.3  26.3 17.7 - 30.0

‘Control Jump, Left 29.9 - 34.4  27.9 33.4 . 32.7 6.8




qlsabllltles study reported by Taylor in 1982.

. It should be noted that only 6 of the original 13 tests of

l’)

motor 1mpa1rnent are rEported in tbe.table The Toe Balance, One

‘Leg Balance (rlght and left), and the Graduated Junp were

subjects %h each cebl for these tests was too small. Such small

_ excluded from tﬁe results due to the fact that the number of -

4

’frequenc1es were due to ﬁ?e structure of the Stott Test whlch

‘uses dlfreremt tests for the varlohs age;groups, Hence, the

number_‘of physi&:ally awkward clﬁldren in each of 'the,,. test means -

iwere very small. The results of the two’ hand catch at six feet

i nw B 9

a and elght feet were excluded from the results due’ to the ceiling
-

K

*

f

/
éffects assoc1ated with them, In’bther words,.phy51cally awkward

“chlldren obtalned absolute scores that were converted into hlgh

performance of the subjects in relatlon to th i

percentlle scores due to a heavy skew1ng of the dlstrlbutlon of

g .

scores -on a partlcular test item. Qu1te s1mp1y, in rev1ew1ng ‘the

.profile of phyﬁlcally awkward children’ 1t became clear that the

Ld

peripmtlle scores on those test 1tems d1d not truly represent the

'5t ~awkward

peers The results of the 1ac1ng task were excluded because 1t

®

was a flne motor test whlch had very 11ttle bearlnq on the gross—=‘

motor prof1c1ency and fltness aspects of this study

Table X presents the mean percentlle scores for the

phy51cally awkward chlldren«on the Motor Performance Test

) Battery. Flgure l presents these percentlle scores in graphlc

‘,"4‘ .
form. As,was expected, the mean percentlle scores on all of the

ltems are well pelow the 50th. percentlle In factlbfive of the

six crlterlon 1tens were below the 30th percentile with only the

Stprk Balance Left~Fbot belng above this flgure Furthermore,

o\
’ e,

P



+ Figure 1 ’ ’ o g s

Motor Performance Test Scores for. Total Group. - Mevansv and

Standa:d Deviations (N.B. For all figilféS: X ‘= \ mean:

©

100 | - S S | K
90 _
80
70
60

50 _ .

r.=1 std. dev.)

40

30

20

10

- A ,""' R

s ) : N

R T
WALL CLAP- STORK STORK . CONTROL CONTROL
THROW & CATCH BAL BAL JUMP JUMP
RIGHT ‘LEE'I‘ ‘RIGHT LEFT
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the plotted st\ndard deviations for each item reflect the fact
that. except for the stork Balance Left Foot, nearly all of the
children were below the SOth percentlle on every test item.
.As ngures 2 and 3 demonstrate, there were generally few
dlscrepanc1es, in terms of percentile, between the performance of -
- the glrls and the boys*on those six 1tems espec1ally considering
'*:' the telatlvely large standard deviations a55001ated with each item.
In sum, the mean performance scores on the Motor Performance
Test Battery were con51stent1y low across the six items tnat were
measured. Clearly, the.percentlle results show that th;s_group
of’children were well below their age-matched peers on these test
items The above results prov1de further support for categorizing
these chlldren as phy51ca11y awkward on the ba51s of the reports

,of thelr teachers, and the proflle ana1y51s of the motor.

performance 1tems ‘described at the .beginning of this chapter
' k)

Resubts of Fitness Tests

-

Table XI and Flgure 4 present the mean percentile scores for'.

‘-the phy;1ca11y awkward chlldren on the seven fltness measures

that were used in the study It is 1nterest1ng to note that the

mean:skinfold percentiTes were well within the normal range

whereas all of the other mean scores were very lowr Perhaps, the

most serious fitness score result was the extreme low mean

percentile score which both the boys and the girls obtained on

the push-up. Clearly, same degree of co—ordlnatlon\rs requ1red

to perform this item; however,- performlng p%;h ups 1is a very-

u “culturally-normative fitness activity which taps muscular |

strength and endurance. It was quite shocking to find that most
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" of the physically awkwérd youngsters could not eQenvgo one Hush-

up. The results of theq, fiffﬁ? tests prdvide‘considerable

g -0 obesity but

Fa

rather to a lack of fitnesé,;’o«pgrhaps to & e REnNt , skill.
It should be noted at this_point‘that éébﬁfding to the height and
wéight means and standard deviations developed by Quinney,:
Watkinson, Massicotte, Congér & Gauthier (1981), 9 of the 41
physically awkward children fell outside one standard deviation
from the mean for either height, weight or both. However, there
was no trend towards obesity or vice-versa, and no trend towards
being significantly taller or shorter than the norm. This
indicates that the heights and weights of thesehphysically
awkward children reflect normal growth and develiopment, and that
these scores have qpt had any significant éffect of the test
results. ’ |

"~ The résults on the PﬁC—17O test were also very low. As
figure 4 shows, the ﬁean for both sexes on the PWC-17O percentile
score was below the 25th percentile. Figure 5 and 6 report the
gender differences for the fitness items. The boys were, ih
fact, Qelow the 20th percentile while the girls were below th;
27th pergentile on thi; important measgfe_of aerobic fitness.

An overall analysis of Fiéure 4 indicates that the total

lg;oup was beiow the 30th percentile on six of the key fitnesé
iééms. The low scores on the PWC-170, curl-ups, and push-ups,
prévide considerable support for the contentiog which wall (1982) --
made about the relationship among awkwardness,\lack of physical '

activity and low fitness. Clearly, further research is neéded

both to confirm this initial finding and to examine more fully



Table XI

Results of Physically Awkward Children on Fitness Tests

92\

‘Skinfolds

\
Percentile Scores
- Total Group Males Females
n 41 23 18
Test(s) x S. X S. x S.D
.Fitness Tests . .

PWC-170 22.5  21. 193 1s. 26.8  26.0
Shuttle Run 28. 24. 32.8 . 28. 22. 16.4
Standing Long Jump 30. 22. 35.5  23. 23. 22.0
Partial Curl-up 18.4 19, 15.3  20. 22. 18.0
Push-up 4.6 6. 5.0 7. 3. 4.3
Sit and Reach 26.4 8. 25.5 8. 27. 8.6

55.3  30. 55.8 32, 54. 28.6
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. Fiqure 4 “
_Fitness Test Scores - Means and Standard Deviations
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‘ Figures

Fitness Test Scores, Males - Means and Standard Deviations
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Pigure 6

Fitness Test Scores, Females - Means and Standard Deviations
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the relationship betu;en the syndromé ‘of awkwardness outlined Ry
wall (1982), Taylor, (1983), wall et al., (1985). and Clifford
(1985), and the physicai fitness of physically awkward children.
However, these results certajnly indicate that the cmﬁ{ln in
this study who were classified as awkward by their teachers and™
by low mot.or performance scores certamly were very low on these
measures of physical fitness.

Table XII uﬁ and (b) present the individual PWC-170 scores
for each of the physically awkward- children in the study.
Clearly, the great majority of the children are very low on this
measure in comparison *o their age—r:vatched peers. In fact, over
half of the children scored below the 20th percentile while one
scored at the 80th percenti le, and anly one of:her scqred above
vthe 60th percentile. Further fesearch should exafrine why these
few physically awkward children scored so well on this measure.

In conclus{ion, the above steps are an important first step
in the investigation of the relationship betwgen physical
awkwardness and physical fitness. Thls exploratory study
describes the fact that physmally awkward children certainly are
low in physical fitness. . However,, one might ask ,whetlzer the
reason these children are awkward is because lthey are Enfit, or,
viceé/ersa. Nevertheless, the initial step in examining any
- phenamenon is to describe it. Clearly, 1ongltud1na1 studies of |
children who are phy51ca11y awkward need to be done. At the same
time, experimental studies demonstrating that fitness can be
unproved in physically awkward children but with no concamitant
improvement in motor skill [Srof iciency might provide greater

support for the contention that physical awkwardness leads to low



97

, ,.

: : . ; P ,
bree 82°01 089" 1 9°LSY 8L SRy LTLPT 4 0°1T  Of
6°v1 6b°8 88¢€° 1 6° 85V 0°GL * 0°%¢S 0°€91 Jd 0°01 6C

- , . * 9381dwooul 3s3aL 0°8€ ¥°8T 4 16 8¢
Z°s1 Zv-8 9L£° 1 S"E€LZ - LWy - 'S'gE 762l 4 0°6 LT
€11 .€6%6 €29°1 1°L9€ . 0709 . -0°Lf 6°Z¥T W 06 9z
1722 LETTT  8S8°1 2°C6€ vy TFC vLpT W v Il ST
0°9, 6% "8 881  ¥-62C G°LE 0°LZ L°8E1 W "0°01 ¥2
0°€1 0€°8 95t° 1 0°9Tz - €°6€ - 0°92 07021 & €°L €z
0°1 L6°S 9L6°0 s'8zl  0°1¢ §°1Z. 6'8TT W Z°L e
0°'8- 98°¢L ¥8Z°1 6°€22 - 9°9¢ ‘G'8C  bPEl 4 gL 114
0°LT %986  .ZI9°1 1°6hE v 95 0°S€  0°86T W 8°8 L1
0°9L p9°€1 622°¢ 0°91¥ 0:89 s'0f  “vcLel 4 0701 - 91
. 0°0b B5°0T - 0€L°T - 0722 €°9¢ . 0°1Z 812l 4. 66 ST
: 0°1T- vE'9 9£0°1 0°v9€ S°6S S°LS - ¥79ST 4 9701 I
0'6 c8'8 Ly 1 8°9L1  6°8Z 6°0Z  9°LIT 4W -2'9 €1
GGl 95°6 - £95°1 86¢¢€ 6°€S Spe 08P J . €11 T
.0°01 L6°8 997" T L°T8T Z°9% © S°1E .T°SET W 1°8 e
EAA 1676 029" 1 0°897  8°¢€¥ 0°LZ 0°821 W 0°L 01
G661 €0°6 91 0°€ey  8°0L 08  6°GST 4 -0°11 8
S 0°1 98°9 - 1ZT°1 L°18T - L°6T° S°9T  S°ZEL W §°8- 9
0708  2Z0°91 819°7 8'88% 6°6L  -S°0f -T°8YI W .Z°0T S -
oot £8°6 L09° T v 0L TWr STLZ - 0°9ET 4 S6 €

y 0°1 91t . OLU'1.  L°¥1Z 1°S§ 0°0f - €°LE1 W 21T T

- (®aT3erax) by By - s33eM - By . wd L ﬂ _
STT % /0LT-0Md  /S3IEeM  UTW/MD  0LT-OMd - 3UBTaM 3UubTeH X985  oby  309(ans

R I 4+ 73553 0[1-0Md 107 31595 .

(e)IIX oTqel ___

R . : B - e



‘98

065° T

0°91  €L76 $°29¢ 6°2¥ 0°£Z  G'9¢T W . 0°8 SS
- SN 93IdTdwooul 3ISdL, S0 ST 4 19 128
9°2¢ 79701 6EL"T . L°S¥E G951 STz €°9ZT W 1L €8
) 114 8E°0T 969° 1 pas3 ¥4 2°8¢ S°¢C - PRl - W €L 1S
1°9¢ 80°Z1 SL6° T L"9SE.  €°8S 562 P°GET W 1°8 0S
0°11 89°L SST°T . 97977  ~0°LE S 62 012 S G A 5 34
1L €2°6 8051 6°€61 £3e 0°1Z  9°€Z1 W 9°6 8
: i 9397AwoOUT 3IS3L . 0762 2621 W T°L LY
9°2¢ 95°01 9zL° 1 v °S8¢ 0°€9 S°9€  0°8€ET W 0°6 9%
0°S€ A 920°¢ £°91€ L°1S 6°ST  S'PEl W L°01 Sb
L9 L1°8 SEE"T 0°282 1°9¢% Spe - 0°8ET W Z°L €y
Z Ly Zv°01 €0L°T ,  v°622 G LE 0°22 L7eZt 4 1°8 Zy
0°€S €1°v1 LIE"T 1 T ¥SE 6°LS 0°6CZ  T0EL W 6°6° 87
-G°LS ZAR R 8e8° 1 2" bSE 6°LS G- 1€ 8°SET 4 L8 LE
8 v9°8 Z1v° 1 87052 0°1r  S°1Z €611 W 7L 3
- 0°S TN 9181 9422 Z°LE S0 9°zel 4 1L 149
0°ST vY°6 €pS T GTeLe Lo 062 -~ L°6ZT W 9°L €€
T9'hb 81" 11 L2811 €°69% L9L 0°gy €651 4 v°01 1€
(on13e[9x) by by ; s33em by uo :
9IT & /0LT-DMd - /s1aeM  UTW/WAM Xa5  9by 23o3Tang

- 0L1-OMd  3uybram  3ybreH

3593 QLI-0Md 10J So1009

(#)ITX s1qel



; | \ | 99

fitness. The fact that Clifford (1985) found physically awkward
children avoided physical activity provides at le;;\St some support
for the contention that there is a direct link among poor motor

»

voldance of physical activity, and-low fitness.

.vf

r research is needed to tease out ihis camplex !

proficiency,

= Clearly, f

.interaction of sariables. . . \
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. CHAPTER V.
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS _
: \ ‘ ‘g‘” | . B
Teachers in four schools were.pfqyided with a M;tor
Behaviour Checklist and aékéé to cbnp{ete oné ofAthése cﬁécklists
for only thoseichildren whose motor performance-theyJWere
concerned about. Of the 100 initially identified as having motor
performance problems, 55‘were able to be tested using the Motor
Performance Tesg Battery (Taylor, 1982), and a variety of fitness -
measures. iAs a result of the Motor Performance testing, 41
children Qere\found to be physically awkward.
The physical fitness of these 41 children was examined,
using.normgtiveydata that had been generatea from tests performed
on "non-physically awkward" age and sex—matcﬁed peers. Except ./
‘fo: the skinfold scores which fell within the normal range,’the ///
mean scores of the physically awkward group on the other six /
tests were all at or below the 30th peréentile. Clearly, the //

scores of these physically awkward children were far below what

would normally be éxpected of children their age.

Conclusions
Within the limitations of this descriptive study, the‘
followinghconclusions can be made: -—
1. Teachers a;e gble to use the Motor Behaviour Checklist to
T identify quite accurateiy children who are physically awkward.
As noted in the last chapter, the' fact that the teachers were

in agreement approximately 75% of the-time with ﬁhe profile

°©
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analysis results from the Motor Performance Test Battery
indléates that more refinement of the Moto} Behaviour
Checklist rs’needed, and that the teacherssmight benefit from :
a more intense training sessioqrpcin:.to using it. At the
same time, it should be noted that the Motor Performance Test
Eattery may reqdire further refinement as well as rhe criteria
used for the profilé.ahalysds. FUrther research on these
“aspects of the study are obvlously needed.
.vThe physically awkward chlldren 1n {hls study are deflnltely
. nGt obese. The results of the skinfold tests clearly 1nd1cate
that this group of phy51cally awkward chlldren are certainly
within the normal range on this 1mportant varlable\‘
.‘The 41 awkward chlldren in this study were quite unflt 1h\
relation to thelr peers Both the boys and girls were very

~
low on theyPWC-l?O test of aerobic power. This finding is an
_inpertaat one as aerobic power is an essential cdmponent of
.cardiovaschar fitness which is recognized as the moet

important aspect of total fitness.

. As expected prior to the study, the physically awkward

e}

children performed very poorly on the two strength and
'endurance items; name\\\ the push-up and the partial curl-up
The fact that both the boys and the girls were below the 10th |
percentile bn the cﬁlturally—normative push-up test certainly
was a shocking finding. Clearly, these children need a.
fitpess program to ameliorate this situation. |

- The shuttle run and standing long jump sugely measure muscular
strength and co-ordination. Again, on both of these.test

items the physically awkward children performed well below the



expected range for their age group.

6..The final fitne'ss item was a measure of the flexibility of the
lower back and hamstrings. The results indicated that the
physicaily awkward children in this study were much less

flexible than their peers.

‘In coﬁclusion, the above findings are definitely Cmgfuent.
with the» hypothesis that physically awkward children would be
less fit than their peé;s However, it is important to note that
further .résearch is needed to determine whether it is the -
syndrome of awkwardness that actually causes” such low fitness

perfdnnance. ' T

Recammendations

1. Further research needs to be done on the Motor Performance

4

Test Battery. The ceiling effect which was found on a number 3" ‘

3 .
> b -

of sub—tests needs to be investigated. The Batteri/ would be o

- -

4

improved if more items which were culturally-normative were
included. |
2. Future studies should inc.lude a control gfoup' to énsure that .
any possibte biases on the part of the research téam are
eliminated.
>3. If feasible, ?re'plication of the test of aerobic p;wer would be
more accurate if 1t was a maximal tesj:; however, as there were
problems nbtivating same physically aMcw;rd children to finish
the PVC-,170; this may becane an even greatér px:oblem i.f a test
of maximal aerobic power is used. . »

- 4., Clearly, physically awkward children are quite unfit. Further

‘research needs to examine how their fitness can be improved.

\
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- ""Researchﬁgs-espegially needed in the areq’of strength training
fo;_ghese children.. o l

5. I}eplication of “the results of this. study wéuld be desirable to

confirm that physically awkward children have a very low level

e

~of physical fi’tnéSs.
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, MOTOR BEHAVIOUR CHECKLIST

Student's Name

School - : ' Birthdate ] Sex

e Age Grade

A r—————e et s e

Please answer the following question.

1 am concerned apout the motor development of this child. YES NO

If vou answered YES, p%g;se complete the rest of the form.
Y :

9

1. When running this child is usuallv:

N N i N,
Very i Verw
Uncoordinated Uncoordinated Coordinated Coordinated

@

2. This child dresses quickly and eificiently before recess:

Rarely Somet imes ' Usually i Alwavs

o o, C o

- %

2. Tiuis child uses plavground equipment:

. i 1 : —
Rarely - Sometimes Usually , Alwars

)

This child usually catches a bali:

o~

Awkwardl: : Fairly Well Easily ~ Very Easilv
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- 2 '.. @
) f
. i
This child participates in ball games:
¢ 4
. i A ' . ,
Rarely v . Sometimes : Usually Alwavs
. - o i."f’ ;
L)
This child enjoys playing on climbing equipment:
' ‘ .
, N .
A { - . y ] i '
Rarely Somet ime - Usually Alwavs
{
This child tires easily and needs frequent rest: .
Rarelw Sometimes Usualiv: 2lwavs
4
s
Mis child seems to be:
Verv Unijc Unfit Fic Very Fit
< i 1
This child avoids participating in games with his’her peers:
. , .
Rarelv T ‘Somelimes “svaily f‘“"‘a-\s
G

This child avoids participating in physical education classes:

-
i

o)
o
I
«©
—
P

Sometimes : JSually

Calwavs
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DEPARTMENT OF PHYSICAL EDUCATION AND SPORT STUDIES
' FACULTY OF PHYSICAL EDUCATION AND RECREATION

October 18, 1985.
¢
»

Dear Parents,

Over the past six years, the Department of Physical Education
and Sport Studies at the University of Alberta has developed a
number of strategies to identify children who tend to avoid parti-
cipating in physical activities. Often these children have minor
motor difficulties, relatively poor physical fitness, and tend to
avoid group play situations. We have found that these children
~ require advice and support from teachers and parents if they are to
begin to enjoy participating in play and sport activities. There-
fore, we are involved in a joint research and service project with
the Edmonton Public School Board to help these children. Your
child is ane of a fairly large group of children who we believe
might benefit from this project. > ,

The Motor Development Clinic at the University of Alberta has
helped many such children to overcome, or at least cope with, such
movement difficulties. This Clinic is cperated by students and
staff members in the Department of Physical Education and Sport
Studies who have been trained in the implementation of appropriate
rermedial techniques. However, the staff of the Clinic believes
that such children can be more effectively served in school-based.
procrams; hence, it has decided to offer two such programs within
the Edmonton Public School Board area. '

The assessment, prescription, and remedial aspects of these
school-based programs will be under the supervision of expericenced
physical educators who are currently involved in Ph.D, or M.A.
programs at the University of Alberta. Positive administrative and
professional support has been received from Mike Hay, Physical Educa-
tion Consultant, Edmonton Public School Board. Furthermore, the
Principals of the four schools involved in the project (Belgravia,
- Garneau, Lendrum and Windsor Park schools) will b"g‘ available for

advice and support throughout the year. 3} A

. THE UNIVERSITY OF ALBERTA, EDMONTON, CANADA TeG 2HS9
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- The Project Coordinator will be Mrs, ”(Jaoqule Weir who works with
Dr. A.E. Wall and Mrs. Jane Taylor in the Motor Development Clinic.
Under their guidance and with your approval, an opportunity will be
provided for your child to be assessed in the‘\areas of motor perform-
ance and physical fitness within the local school setting. If the
results of your child's performance indicates that a remedial program:
might be beneficial, then consultation with you and your child's
teacher will be arranged. Furthermore, if your child would benefit
from involvement in a specially-designed program, then you will be
given the opportunity to allow your child to participate in such a

program. This program is designed to progressively teach basic motor

skills, increase physical fitness, and encourage the children to enjoy
group play activities with their peers. In conjunction with these

- child-centred programs, parents and teachers will be given information
on the wise selection of leisure-time activities. This leisure coun-

selling process is extremely important as it will help teachers and

parents provide positive support to their children in physical activity
settings.

F4

If you agree to have your child take part in the initial assess-
ment phase of this project, please indicate this fact on the attached
Consent Form. We will contact you again for your support and approval
if your child would benefit from the remedial phase of this project
which will begin in January, 1986. It should be understood that we
will pperate only two school-based programs due to resource limitations.
The schools in which the programs will be offered will be selected after
the assessment phase of this project. Furthermore, if you decide not to
have your child participate in the remedial programs 1' 7 wrmation will

still be made available on how you can help your c* o A ome
involved in positive physical activity experience- ¢+« nformation
can be obtained from staff of the Motor Developms * - 132-5211.
Since: 6.“.‘
< A. E. Wall, Ph.D:

Professor and Chairman .

AEW/nm
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CONSENT FORM

\

I, , grant permission for

, age , to be involved in two

half-hour motcr performance testing sessions.

Sigrature of Parert or CGuavolnw
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MOTOR PERFORMANCE and FITNESS MEASURES

NAME (written by child)
§

5 ]
SEX ‘ AGE

BIRTHDATE

SCHOOL

GRADE

PREFERRED HAND

HEIGHT (cm) WEIGHT (kg)
PC/170/kg %4 PERCENTILE
SKINFOLDS - SUM OF 4 mm

v
PERCENTILE

FITNESS MEASURES

Shuttle Run (best)

Standing Long Jump (best)

PERCENT BODY FAT

seconds

metres

Partial Ctzri—Ups (maximum)

Push-Ups (maximum) -

Sit and Reach (flexibility)

MOTOR PERFORMANCE MEASURES

Balance

¢

PERCENTILE

PERCENTILE
PERCENTILE
PERCENTILE

PERCENTILE

Ball Skills

Lower Limb Coordination

Fine Motor

121
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NAME SCHOOL ) AGE
ITEM SCORING } CRITERIA [SCORE COMMENTS
Bouncing, 1 Hand Catch 10 Trials
- Preferred Hand ‘&
Bouncing, 1 Hand Catch 10 Trials| ’
- Non-Preferred Hand
Two Hand Catch - 6 Feet] 10 Trials|
~ 8 Feet 10 Trials
Throw against wall - B8ft] 10" Trials ’
Throw, Clap, Catch |- 0f1] 2| 3] 4|4D] 3 Trials
at
each
Laéing 3 Trials
Averaged
Toe Balance 3 Trials E
(10 sec) Averaged ‘
One Leg Balance \ 3 Trials \
(15 sec) Right Averaged \
I.Eft " ”" " !
Stork -Balance o 3 Trials
(20 sec) Right pveraged
Left i " " "
Graduated Jump Floor | I/2 Knee |3 Trials
2 Foot /
Landing’ : '
9 Points”
Controlled Jump Floor | 1/2 Knee | 3 Trials
- 1 Foot ®
Right Landing
5 sec
'Floora 1/2 | Knee " " v
Left
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NAME SCHOOL, AGE
FITNESS TESTS
ITEM SCORING CRITERIA COMMENTS
SIT AND REACH BEST/2 TRIALS ‘
SHUTTLE RUN BEST/2 TRIALS )
‘ v
LONG JUMP BEST/2 TRIALS
CURL-UPS 1 TRIAL PACED .
TOTAL NUMBER
PUSH-UPS L TRIAL - NO
TIME LIMIT
TOTAL NUMBER




\
PWC
7170
< B
NAME: . DATE
‘WEIGHT: . Kilograms  BiRT HDATE:

LEVEL 2/

PREDICTED VO | 1/min

ml/kg/min N

&

5 5 & B

B 5 ¥ 5

124



" TRIGEP. SUBSCAPULAP, BICEF. STPRAILIAC TOTAL

’
.

K

NAYL" ‘ : o . BATE:. —

|
'

AGE: | SEX: .

DOB: ' ) o

R 3

ANTRROPOMETRIC DATA | - - .

HEICHT: . WEIGHT:

GIRTRS: ARM GIRTH ‘ » . .

L
"4 ~ TOREARM

|

F
S

CALF GIRTH | o e

SKINFOLDS. TRICEP & - l" e
' SUBSCAPULAR - 7 5
8ICEPS "
~ SUPRAILIAC )

: ‘ e =
SUPRASPINALE
ABDOMINAL
R <~
e FRONT TEIGH -

 MEDIAL CALF PO

~RICEF. 3ITBSTAPULAR. SUPRASPINALE . 'ABDCMINAL, FRONT THIS. CALF TOTAL

L4

‘ SRS
VDSCULAR 3TRENGTH ANT PKDURANCE. FLEXIBILITY TIIT -t

GRIP STRENGTE &7 LT S oTeTR -

TROWR. FLIXION. i : ™
; ‘

60 SEC SIT TPS e
Tg——

PUSE-C?S

e ————————

-~
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" THROW AND CATCH

s,

EQUIPMENT ' T&nnis ball - s
Scoring grid .on Record Sheet

»STAﬁTING 5 : Subject stands facing a smooth wall at a distance

POSITION v of 8 feet. (mark with tape)
TASK _ Subject throws the ball to hit the wall and

catcheb 1t on the return with both hands. He
must use an underarm throw :

‘ The ball must be caught clear of the body, not
trapped agalnst body or clothlng

The tester should demonstrate ‘the proper way to

catch *if the subject holds his hands too closed

or ¢too open, does not move his body or arms to-
' ‘ % meet the ball, or commits some other error of

@ _ technique. ‘ .
.o T . :

The tester should also, show the child that the

ball must be thrown high enough to gi&e a good

rebound.

D

=22

g , ~ Success or failure should be entered on the grid
' after each attempt. ‘

TRIALS 15. Do all of them.



EQUIPMENT

PRO;E%yRE .
’ 1
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. THROW AND CATCH

Tennis ball

sy

. Scoring grid on record sheet

Smooth wall and 8° distance marked on floor.

a) Say, "No ant you Eo stand behind this line

%" and throw théWball to the wall, underhand. When
" _the ball returns, catch it with both hands. Try
Shot to use your body to trap the ball."

‘

Then demonstrate and say, "It should look like
.thi's. Throw the ball to the‘wall, and catch it
with both hands. Now you try it. Good.

can you do 152"

..The tester should correct errors of technidue 1f

the subject has difficulty and indicate that the
ball must be thrown high enough to give a good
rebound. -

15 with preferred hand. Do all of them. Record
after each trial. Give two practice traials.



EQUIPMENT

PREPARATION

" TASK

TRIALS

FAILURE

.
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~

THROW, CLAP AND CATCH

Tennisg ball
Scoring grid on record sheet

The starting position must be away from walls and
furniture. : '

Tester stands in front of and to the side of the
subject. '

Subject throws the ball into the air with
preferred hand, and catches the ball cleanly in
two hands. The ball must not be trapped against
the body or clothing. Test to three trials or
success, whichever comes first in the following
categories. Discontinue testing with three
congsecutive failures.

a) cCatch the ball with both hands.

b) cCatch the ball with both hands after 1 clap.

c) Catch the ball with both hands after 2 claps.

d) catch the ball with both hands after 3 claps.

e) Catch the ball with both hands after 4 claps.

f) Catch the ball with preferred hand after 4
claps. o

If ball is not caught in prescribed manner, or
clap is not vigible or audible before the ball is
caught. '
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EQUIPMENT

PROCEDURE

FAILURE

\

\

\
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THROW, CLAP AND CATCH

Tennis ball

Scoring grid on record sheet
a) say, "Now I want you to .throw the ball into
the air with one hand and catch it with two. Try

_not to use your hody to trap the ball."” Give

three trials. If successful continue in this

manner. “Now, throw the ball into the air with
one hand and clap once before you catch it with .
‘both hands." Then demonstrate and say, "It

should look like this. Throw the ball up, clap,
and catch. Now you try it."

. . b3
The tester should correct errors of technique if
the subject has difficulty and indicate that the
ball must be thrown high enough to allow time for
the clap.

Allow three triéls or success whichever comes
first., Record after each trial. If successful
continue to the next condition.

If ball is not caught in prescribed manfer, or
clap is not visible or audible before the ball is
caught. .

Score expressed in one of the following
categories. : .

a) Cannot catch the ball with both.hands.

J

b) Can catch the ball with both hands after O claps.
c) Can catch the ball with both hands after 1 clap.
d) Can catch the ball with both hands after 2 claps.
e) Can catch the ball with both hands after 3 claps.”

f) Can catch the ball with both hands after 4 claps.

g) can catch the ball with preferred hand after
4 claps. '
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! g
STORK BALANCE
Right and Left

EQUIPMENT Stop watch

PREPARATION Subject must wear running (gym) shoes. The

‘ © % gtarting position must be away from walls and
‘furniture,

Tester must stand in fiont of and to the side of
the subject so that the feet can be observed
clearly : :

TASK ) 5ubject stands on one foot and places the sole of
the other foot against the side of the supporting
knée. The hands are placed on the hips with the
‘fingers facing forwards.

Tester should ensure thqt subject is in the
correct position before starting the stopwatch.
The task is repeated with. the other leg raised.
TRIALS .Three for each legq.
SCORING Disconfinue-timing after 20 sec.
Record time for each trial.
Stop watch: -
If the standing leg is moved from the original
position. )
.

If the free foot is moved from the inside of the -

knee. “\

If the hands are removed from.the hips.

If the subject cannot adopt the balanc1ng
position, assess score of 0.



EQUIPMENT

PROCEDURE

TRIALS

FAILURE
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STORK BALANCE
Right  and Left

" Stop watch

Starting position must be away from walls and
furniture. Subject must wear running shoes.

a) Say, “Watch me.” Then demonstrate task.
stand on one foot and place sole of the other
foot against the side of the supporting knee.
Place hands on hips with fingers facing forward.

b) Then stand in front of and to the side of the
subject so that the feet can be observed clearly
and say,"Now you try it. Let's see how long you:
can do it. Now do it with the other foot."

Tester should ensure that correct position is

attained before starting watchf

Give three for éach leg.

Standing legﬁis moved grom'the original poéition.
Free foot is moved from the inside of:the knee.

«

Hands are removed from the hips.

Subject'cannot adopt fhe balancing position.

@]



EQUIPMENT

LAY oUuT

TASK

TRIALS

‘Stop watch
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BOARD LACING

Lacing board
* -
Lace ;

\s

The subject'takes the board in one hand. He
holds the lace, which'is quite separate from it,
near the unknotted end ready for lacing.

On a signal the subject threads the lace back and
forth through the holes, pulling it as far as it
will go each time. The lace must not be wound
round the edge of the board, but threaded

straight in and out. .

The tester should demonstrate threading with one
hand, and may remind the subject that this is
easier, but he is not disqualified if he uses
both hands.

Three
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PROCEDURE

TRIALS
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BOARD LACING

Lacing board o

Lace

Stop watch

a) say, "I am going to show you how to thread the
board. Hold the board in one hand, and hold the
lace in the other, at_the unknotted.end. Now
pull the lace through the holes as far as it will

~ go. Keep threading in and out, like this. You

may use two hands if you wish.

b) Remove the lace and give the lace and boafd to
the subject. Then say, "Ready? Go." '

Give three trials.
Record time for each trial, and any errors 1in
lacing.



. 135

-
CONTROLLED JUMP
Right and Left
EQUIPMENT Set of jumping staﬁds
wWeighted cord
Stop watch
PREPARATION Tester measures dubject's knee height from the
floor to the lower border of the kneecap and
places the cord-on the pins at the same height.
The pins should be on the far side of theWkhild
as he jumps to allow the cord to fall off without
pulling down the stand. : ‘
. . .
The jumping stands should be rather more thanA UM
shoulder width apart. { Sy
: ' . trd \ e .
TASK Subject takes off with the feet together, Jukg;
o over the cord, and lands on one foot. Subject
must remain on the landing foot for 5 seconds
without the other foot touching the ground. (A
minor adjustment of the landing foot 1is
pernitted.) '
P
Both feet are tested.
The stop watch should be started when the subject
lands. :
TRIALS Give three for each legq. N

Record time of each trial.

SCORING Indicate failure and assess time of 0O:

If subject does not take off with two feet
’ together. ;

If subject does not land on one foot and maintain
the position for 5 seconds.
If subject displaces the cord. v
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TRIALS

FAILURE
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CONTROLLED ~JUMP
Right and Left

Set of jymping standards
Weighted cord
Stop watch

Measure subject’'s knee height from floor to the
lower border of the kneecap. Place cord on pins
at this height. Standards should be slightly
more than shoulder width apart. Pins face
direction of jump.

Say, "First we will measure your leg. Now stand
with your feet together, jump over the cord, and
land on your right (preferred) foot. When you
land keep your position as long as you can."

Start the stopwatch when the subject lands.

~Three trials for each leg.

Subject does not take off with 2 feet together.
Cord is displaced.

Subject does not land on one foot and keep
position for 5 seconds.
-
Note:v A minor'adjustment of the landing foot is
permitted,

~



