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e ABSTRACT - .

L4 N Y

This study attempted to examine the motor performance and
) s‘_'learning of physicaliy awkward giris using the Knowledge Based

- Approach to Motor Deveiopment described by Wall McOlements.
Bouffard Rmdlay, and Taylor (1985), The first | purpose of the study
was to mvestigate the relationShip of physical awkwardness and
: "procedurai skill It was aSSumed that skill in- tracking a.target isa
_manifestatlon qf procedural knowledge An Kpple Macint/sh—computer
wrth a mouse was used to measure tracking performance and RMS
error was utilized as a measure of overall accuracyTn tracking The

»performance ofa tracking task by grade 5 physrcaiiy awkward grrls

was compared to the performance of gra}:s 5.and 3 expert and novrce )

girls it was found: that the’ tracking perfo ance of the physrcaliy"

. awkward girls was srmriar to that of novrce performers two years

_ | ‘their j'u.nior' Both thev gradeb awkward girls and the grade 3 novices

- exhiblted a Iarge amount of error and a great deal of variability in-

o trackmg over 10 trials The poor treicking- -skill of these two groups :Q

was assumed to bea mamfestatlon of their poor procedural

| -,knowledge about tracki tasks

.. The second purpose of th study was 0 mvestigate how the
'_trackmg performance of awkward hirsls is affected by deciaratrve and
metacognitive mstructionai condttions when tracking a famulrar
: pattern The results mdrcated tﬁat the instructronai conditlons had
no srgnifrcant effect. It was noted however that the awkward giris

V :



: performed the, best unde the metacognltwe condltion and the most
poorly under the’deélar tive conditlon. These reyts were surprlsiw

in that thp Knowledge ased Approach would poglt that tracklng

that motivaﬂon (a
performanca (bas

@
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: \ . ‘CHAPTER ONE
' " INTRODUCTION
" ABRIEF OVERVIEW “
Over the. past twenty years an rncreasung Qmount of.rnterest o

;has been ‘directed toward a group of chtldren who are often descrrbed

. as "clumsy” 0'r "awkwasd". These chnldren are characterlzed by ’

ineffectwe and uleffrcnent movement whlch |n turn puts them at a, *s—.
dlsadvantage in terms of play opportunltres (McMath 1980)T

.

Movement expenences play an rmportant rolé m socral deVelopment

Chlldl’eh has some very serious |mphca\tions rndeed;

The focus of research to date has been on the desxgn of

| ‘ procedures (or tests) to tdentrfy physrcally awkward chrldren Other

' research has sought to srmply deflne what actually constltutes ‘
physucal awkwardness and to develop theorles about the syndrome e
However thus group is.s0 vanable that almost no two chtldren are i

’ahke in their drsablhty, and therefore the resy Its are often more

descnptlve &Han defrnltwe (McMath 1980) ‘wever research does

show that there i rs a good chance of teachers havrng two awkward |

| chrld.ren in every class they teaoT“ordon & McKrnIay,1 980;

" He’nderson & HaII 1982; Keogh Sugden Rey@rd & Catkms 1979;
'Gubbay, 1975) S :

‘ Physzcally awkward chlldren are chlldren wuthout knewn

y 1



normatlve skills are those that are generally u

[

neuromuscular problems who fail to. perform culturally normative

skills with acceptable proficiency” (Wall, 1982, Zgg% Culturally
d within a specific ‘

~culture at certaln ages by the majorlty of the people (WaII 1982, p

254) Because of thelr madequate motor performance physncally
awkward chnldren ekperlence a great deal of fallure and rejection
frontthelr pgers (McMath, 1980) Furthermore due to the- unhapplness _

experlenced in play sutuatlons by these. chlldren they often come to

‘avoid partnmpatlon m pl‘f‘ysmal act|v1ty (Gordon & MpKlnlay, 1980;

WaII 1982 Whltll‘lg, Clark & Morns 1969) |

Knowledge-Based Approach to Motor Skill AAcc‘uisitien‘ -

- Wall, McCIements Bouffard, Flndlay, and Taylor (1985) outllnea :

heuristic approach to. motor devetcpment that stresses the

~ importance of knowledge about actlon that chlldren acqunre durlng

development This. approach acknowledges the |mportance of genetlc R

endowment in motor sklll acquasntlon but also emphasuzes the

“ critlcal role that knowledge galned through expenence (acquired

knowledge) plays Furthermore, thls approach ldentlﬂes five types of

' acqwred knowledge procedural declaratlve affectlve, and
o metacognmve knowledge as well as metacognmve skills. Figure 1

' |llustrates a snmple conceptuallzatlon of these five types of

,kn_owledge_ in the development of’ acqu;red knowledge about action.

Within the motor domain;”procedural‘kncWIedge :,"underlles all
aspects of an action including the pel‘ceptual; cognitive, response

initiation, and execution phases (Singer, 1980; S__telmach & Dlggles; .



~ Declarative |
- Knowledge .

Procedural /
« Knowledge

Metacognitive
Knowledge

Affective
Knowledge

- .

‘Metacognitive |
Skills

5 m—

" FIGURE 1

Ngm Adapted from "A knowledge based approach to motor
development Imphcatnons for the physacally awkward by AE. WaII et

“al, 1985Aaame:_enmaLEsmgam_Quane_uap32 N



1982)" (Wallet al. /;985 p. 29) Procedural knowlledge is, quite. -

‘, | srmply, how to do somethmg Iti rs knowledge about the general and

specmc features of each action and how to meet the requiretnents of

that aétron ~Wall and his colleagues (1985) desorlbe declarative

- knowledge as consisting of both concrete corfcepts and abstract ldeas
' about the world but it is essentially inforrhatlon about somethlng

"Declarative knowledg‘e about actron ‘refers to factuai lnformation

’~ _ .A stored in memory which will-mfluence the development and exeoution

of skrlled actlon (p 30) One acqurres this knowledge through . )
rnteractions with the envrronment and lt is oontinually belng added ‘o
&o, modlfied and restructured asone galns moFe experience in the '
- movement domain. Furthermore, as their declarative knowledge about
.\ac"tion increases, children "begin to. attach exp‘anded conceptual ' v(ﬁ?’-
meanings to their actfons, and these conce'ptual-me‘anings in turn
~stimulate thelr use and understandlng of their actions (p 31)
" Affectlve knowledge r fers to the subjective feellngs an
lndrwdual attaches to’ actlons ina glven context (Wall et al., 1985)
As wrth the other types of acq rred knowledge about action, affective

knowl_edge is acquired throug lnteractlons with theenvrronment

The nature (or outcomes) of hese lnteractlons will cumulatlvely |
affect the development of feplings of competence in movement -

_ situations as well as.the de elopment of one's selffconcept (l-larter,
1978, 1981, 1982); More ver, Griffin and Keogh (1982) indicate that -
affective knowledge influ nces an indi_vidual's patterns of activity -

. selec‘tion,' perio,rman‘ce level, and lpersiStencewhe_n in difficulty.

Affective knowledge c ’ ,inly affects one's motlvat_iona_l state and,



o Lo ,

| ~ thus influences the'achisitlon of both procedural and declarative
knowledge.

| ~ Metacognitive knowledge is knowledge of one' s own L

cognitions, lt is the understanding of ones own knowledge (Brown,

_1978) WaII et al (1985) suggest that asthis type of knowledge

| , develops children become |ricr3asmgly aware of what they can and

cannot do. For lnstance, Brown (1977) suggests that in prdblem-

solving. and Iearnlng situations, efficient metacogpnitive skills include -

the ability to: (1) predict caffacity limitations; (2) be awaragf the
“available heuristic problem'-s'olving ‘routi‘neS' (3) identify and
charactenze the |mmed|ate problem (4) choose appropriate
problem solving strategies (5) momtor and control the operation of

-these strategies, and; (6) evaluate the success or failure of the

I ,'chosen strategies in relation to the task demands Thus

metacognmve knowledge apt}ut action refers toa person s awareness

of procedural, deolaratwe and"atfective knowledge about action”

B '(Wall etal., 1985, p. 32). Metacognrtlve Skl" acCording to the._ | i

np ".\

kWMge -based approach is the " instantiation or use of | }-»-"’ k"i
metacognitive knowledge about action” (p. 32) Metacognitive skill, -«
therefore, may be used 1o control one's actions in certainsltuations ’
The knowledge-based approach to motor development posnts
that Sklll development depends not only upon age and maturation but
'also on the learnrng experiences available to the person to a__cquire,
skils. v‘Howeve'r, learning experiences in .th'e motorlfdomain may n_ot be.
readily available to physically akaward- c.hildren‘slmply because of

_inaccessibility due to their avoidance or withdrawal from movement -

~



opportunltie's %Fend result is that physlcally awkward children do
not have the opportunltlee-to develop the knowledge about actlon |
deemed crltrcal to motor development in the knowledge based
appfoach o L L

Wall etal. (1985) put forward the notron that the 5 domains
‘of knowledge mteract in the performance of skilled action. .  *
'Koutsoukn Koskrna (1986) investlgated this interaction to. see if
_dlfferent levels of procedural skill resulted in ditferent abllntles to
make use of declaratlve and metacognmve knowledge about actlon
KOUtSOUkI Koskina' s results were unclear and the questlon still
remains: do low Ievels of prooedural skill Iead to an lnablllty to use'
‘ declaratrve and metacogmtlve mstructrons in the performance of a
task" e
- JUSTIFICATION OF THE PROBLEM }
) The reason for undertakrng this study was to further

<

investigate the relatfonshlp of physicat awkwardness and procedural . |

»

’ skrll and to see how awkward children respoqded when given

| deolaratlve and metacognmve lnformatlon regardlng the motor task.
A lf°wa,s assumed in thls study, asg it was in Houtsoukr Koskina's |

B (1986) that Skl" Jn traaklng atargetis a manifestation ofs-\
procedural knowledge A child's demonstrated knowledge of fhe
. fconcept of shapes was assumed to be one mamfestatlon of. |

declaratlve knowledge Flnally, metacogmtlve knowledge was -

. defined as the chlld's awareness of her knowledge of these concepts

while the use of problem solvmg and monttonng strategles were



'assumeS{:; metacogmtive skrlls (KOUtSOUkI- Kosklna 1986 p.6).”

.. The. purpose of this study was twofold. The first purpose was
- to compare the procedural knowledge (as rmeasured by the ' v
'performance ofa tracklng sktll) of grade 5 physrcally awkward
subjects to that of grade 5 and grade 3 nonawkward subjects found in
Koutsouki- Koskina's (1986) study. Koutsoukr Kosklnas results
mdicated a relative consnstency between trials in the performance of

: both grade 3 and grade 5 expert groups, and a marked inconsisteﬁcy
between trials in the performance of both correspondlng novice
.groups Furthermore, although the grade 3 novice group was less
skrlled than. therr grade 5 counterparts;, Koutsnukl Kosklna suggested ,
that the Ievel of skill within each group was much more important

than chronologrcal age in determmung performance. In tact, the
perfdrmance of the grade 3 skllled group was srmrlar in accuracy to
that of the grade 5 skilled group and less vanable than that of the
grade 5 novice group. '

Thus the first purpose of this study was to examlne the
performance scores, the trends of scores over trlals and the
variabflity between trials of awkward grade 5 grrls, to determine the
extent to whrch therr performance is. srmular to peers and younger . o

| grrls of two skill levels (expert and nov:ce performers) '

N

_ Koutsdokt Koskina (f 986) also studred the effects of three \

o mstructnonal condmons on the performance of novice and expert

grade 3 and grade 5 girls. The three r_nstructlonal conditions mclude:
- a control condition'in which subjects were simply asked to traclt the

moving target; a declarative condition in which subjects were_ told of
o - _ .



and shown tHe figure 8 pattern to bs tracked, and; a metacdgnitive

condition in which subjects were given the suggestion that e”'
pattern to be tracked is famillar Results of Koutsouki- Kosk' 1a's

(1 986) study indicate no srgniflcant difference in performan 2 | f the

that the path of the target was a  figure 8. The rnstructuonal TRy

conditions, therefore, had no effect because they simply provided

" redundant information. The performance of the no\(ice children in

grade 5 also showed no‘,significant‘ difference among instructional
conditions, _although°the'control c‘:ndition was slightly better

than the other two conditions: Koltsouki-Koskina prd‘posed that this
groUp of children ha"d decided to use their own set of strategies which
the experimenter's instructions in the declarative andmetacog‘nitit/e

conditions interfered with. The performance of the‘east skllled

"chnldren the grade 3 novices, was most lmproved in the

metacognltrve condition and their performance in both declarative and

' metacognmve instructional donditions was better than in the control.

‘Thus, a second purpose of this study is to mvestigate whether

b or not the three instructional con_drtrons~(control, decfaratwe,

metacognitive) differentially affect the performance of physica‘lly‘ ,

awkward g.trls when tracking a familiar pattérn, such as the figure 8

—

-

&

-—
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CHAPTER TWO'
REVIEW OF THE LITERATURE‘
PHYSICAL AWKWARDNESS
Physically awkward children are "children without known

neuromuscular problems who fail to perform culturally-normative
skills with acceptable proficiency” (Wall, 1982, p. 254). Culturally
normative skills a.rehthose skills that are used by the majority of the
~ people in a particUIar culture at ce.rtairf ages (Walhl, 1982). |
- Acceptable proﬁoiency refers to planned, p poseful and precise

behavior thal varles with age gender, and :Xrocultural enviroriment
(Wall, 1982) ‘ o
“ The physically awkward are presently seen as a subgroup of
" the learning disabled population. ‘Depending upon the study, the , -

incidence of physucal awkwardness is generally believed to be

g anywhere between 5% and1 0% of the school-aged population. In

addltlon there appears to be sbme controversy as to whether or not
boys and girls are affected equally These mconsrstencnes may be
related to the absence of a standard assessment tool used to idenify
aWkward chfldren. A large number of identification procedures have
been de\)elo_ped by both the medical and educational professions, |
| | designed to id‘entify‘chiidr_en.experierfcing.difﬁculties‘,or who will
“ experience difficulties in the perceptual-mOtordomain (Gubbay, Ellis,
'Walton & Court, 1965; Hendérson & Hall, 1982 Keogh 1966, 1968,
~. 1978 Kecgh ot al 197%9 Lewko, 1977; Stott, 19?6 Taylor, 1982;
Umansky, 1983 Werr 1986). As well there rs an additional problem
9 )

&




CT o 10
there is an addrtional problem of an lnablllty on the part of ;
- researchers to agree-on standard criteria and methods to use In |
_ determinlng whether a chtld is awkward or not and, tf 80, to what
degree Consequently much of the research thus far has been '—»-.
preoccupred with justrfymg the use of a specific identifrcatlon
procedure, rather than being directed toward furthér in-depth
investigatiens of the disability itself and the possiblllty of

developing remedial strategies. - o ’ «
A large p'ortibn of the research into the phenomenon of

physical'a\r\?kwardness is c'om'prised of descriptive studies These

studies clearly rllustrate what a variable group the physically o0

awkward are. Researchers have found a myriad of characteristrcs
often associated with clumsmes's. For example, Walton, Ellis and _
Court (1962) de'scribed an awkwardnessdn,a variety ot skills such as
dressihg, feeding, and walking, and ;reatuifficutty with writing, |
’drawrng and copying. Awkward children frequently have drffuculty

with such perceptual tasks as recognrzlng obrec?s and fittrng shaped
blocks into their appropriate holes. Often there is evidence of
concomitant dysarthra and a Qelay in starting to speak (Walton, 1963).

Others have found that there may be a drscrepancy betwegn the verbal

- and performance scores on the Weschler Intellrgence S
Children, (Gubbay, 1978 Walton et al., 1962) Moreo er, physically
awkward children are two times more_likely than norphal children to |
‘exhibit readihg problems (Taylor, 1982).

It becomes 'evideht that there is no such thing as a typical

clumsy child. Awkwardness may involve both fineand gross motor
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coordination, or either in isolation (Gordon & McKiniay, 1980) and a
problems may Involve either or both receptive and expressive
con‘tponents ofa skllled movement (Dare & Gordon, 1970). Truly, thls
ls a heterogenous group.

A concern that is stresseq repeatedly in the literature is the’

. lmportance of early identification of physically awkward children in .
order to lessen oruprevegt the emotional and behavroral problems that
often occur. Specifically, fhe deficit in motor performance inevitably
leads to faflure, disappointment, and frustration. Because there are
| no o?r;r-t neurological signs, physlcal awkwardness is not as easily
recognized as other disabilities and, therefore, these children receive

less sympathy and understanding (Gubbay, Ellis, Walton & Court, ‘

1965). The poor motor pe'rformance' of clumsy children means t'hat

they are often inept at (or even excluded from) games, are frequently
| the target of teasung and ridicule, and may experlence dtfflculty ’

making friends (McKinlay, 1978; Reuben & Bakwin, 1968). The
resulting loss of self-dortfldence maj/ cause these children to avoid
activities’ they are actually capable of. Moreover,’ Palne (1968) pornts
out that physically awkward children are often disruptive in the '
classroom so that sometimes em_otlonal difficulties are suhspected‘as.
the primary problem. Consequentl’y clumey children have often' been
descnbed as lazy, misbehaved, untldy, difficult, irritating, or even |

mentally dull by parents and teachers. \ ,

Figure 2 illustrates a syndrome ogbehawor\s proposed by ‘Wall

(1982) and further developed by Taylor (1984) that attempts to

explain the downward spiral of behaviors these children exhibit as a
. v L N ~ v
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resutt of their lack of motor proficiency. | = '
Because these children ﬁave great difﬂculty hiding their poor

| 'motcr perfcrn:ance from others in pla} and game situations, they are
oftec riqiculed by their peers ahd excluded from fcgure group play
eituations. Ultimateiy. icadequate mctcr-pen‘crmance combined with .

| the related social difficulties lead awkward children to withdraw
from participation in physical actlvlty. especially §foup situatians.
Withdrawal resuits in a lack of prattice cf the very skills tﬁese“ _
children need for positive participation. Lack of practice, in turn,

- inhibits funher motor devélopmedt and increasee the existlhg
perfcrmahce differences between awkward children ’and their peers.
Moreover, the delay in motor development these children experience
can generate negative psycholcg.ical and social consequences; the
develcpment of a low level of self confidence and self-esteem in -
additicn to:rejection by their peers hay cause the physically

~awkward to exhlbut a pattern of disruptive behavior in an attempt to

* mask their movement difficulties. .

Notwuthstandmg a heterogemety of symptoms as expressed by
Gordon and McKinlay, 1980; Gubbay, 1978, McKinlay, 1978; Pame
1968; Reuben and Bakwin, 1968 Taylor, 1982 1984; Wall, 1982;
Walton’ et al., 1962, reeearchets have generally adopted one of three
2 basic_.apprcac'hes to the etiology of physical awkwardness: the

3 deficit hypothesis (Gubbay et al., 1965; Handdrson & Stott, 1977), the
developmental delathheory (Gordon & McKinlay, 1980; Ilhngwcrth

| 1968), or a cognmve processing approach (Glencress 1978 Morris &
Whltmg, 1971; Wall, 1982).

¢
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B “The first approach defrcrt hypothesis suggests that the
| defrort in.the motor performance experienced by&oh?ysrcally awkward

. chrldren is due to brarn damage although thls damage is not

‘ necessarrly detectable The llterature stemmrng from the defrcrt |
‘approach has lrnked the rm&alred mofor performance of clumsy
chrldren to such condltlons as chqrelform syndrome (Prechtl &

| J‘Stemmer 1962) and mrnlmal cerebral dysfunctrga(P'ame 1968) An
mterestrng observation made by Prechtl and Stemmer (1 962)

there is defrnltely,an rncrease in the mcrdence of compllcatlo"s

. before durnng and after the birth of awkward chrldren and that om’

‘ factor that -may zbe linked to awkwardness is anoxra dunng pregnancy
. o Because braln damage is'the suspected cause of awkw rdness, -
| the defncrt hypothesns places Ilmrtatrons on the |mprovement in

; motor skill performance that can be expected through remedlatlon. | d

Developmental Delay o

' | The second approach developmental delay theory. . »
charactenzes physrcal awkwardness as a developmental d:sorder due '
'to delayed maturatron of the nervous system. (However, no effort rs =
-made to explaln why the chrldren are developmentally delayed ) Not
surprlsrngly, thrs approach predlcts a much more favorable prognosrs

for awkward chlldren than the deflcrr hypothesrs -

, Supporters of developmental delay theory emphasrze the need

; »A for addrt:onal practlce by clumsy chlldren to develop Skl”S

| Accordmg to Gordon (1 976) chrldren demonstratmg mlld defrcrts of



| motor organrzatfon may only need extra practrce (provided they are

motrvated and rewarded) fo overcome thelr dlfflCUltieS ‘Children

. with severe defrcrts however, may need the tasks tor be broken down

L rnto component parts. ~These parts are then demonstrated to the chrld,

“accompanied by a verbal commentaryt It is acknowledged however
that if a chrld is exceptronally poor ata particutar ! skilf contmued |

‘ practlce will not lrkely |mprove the performance to a normal. Ievel
°Therefore one must consrder the mrtnal level of performance as well

" asthe desrrabrhty of a partrcular skill when decrdrng Wwhether or not

to attempt to |mprove the child's performance of it (Dare and Gordon

1970). '

" Cognrtive Processrng

The thrrd and more recent’ approach to the study of physrcal
3 k' awkwardness is from a cognltlve processing approach This approach
is less concerned wrth the underlymg etrology of awkwardness than

", the prevnous two’ approaches and mstead focuses on'the processes

15

mvolved in movement skill performance Th|s approach has emerged B

“from researah based.on mformatlon processrng models. Specrfrcally.

itis more concerned wrth the processes mvolved in the ability to

" receive and percerve mput stimuli, to organize and store thls

mformatron to make appropnate decisions based on the use of

| surtable strategres and to efficiently plan and execute movement
responses that in turn elicit feedback through the vanous Ioops f
| whrch control and defrne goal-dlrected behavror over tnals -
_(Wall1982) Lo
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R Commg from the cognitive processlng approach Kepgh 1975)

Alntroduced the concept of phases in the develcpment of skilled motor

rmance. . Keogh suggests that there ars two phases to motor skill
‘;opment movement consistency and movement constancy. |
' Movement consistency develops until the child is al;out srx years old
~ and is "the development of a. repertolre of skills that are '
charactenzed by’ efficient patterning and ordering cf movements to ,.
' solve everyday living problems inan approprlate and reliable way"™
(Wall 1982 p.257). The child learns how to initiate and control
motor skills:in situations of rel;tlvely low spatlal and temporal |
Ioads. Movement constancy is the flexible use of movement |
,consi'stencie_s ina variety of situations. Keogv‘h (1977) s.uggests thata
-child must progress from the phase of mov'ement consistency to that
of movement constancy at an a‘ge'-approp‘r‘iate pace in order to cope
* with the rapid increases in task-demands of play and game situations
when the child enters school. The increased temporal and spatial
-_,demands of tasks require both the abullty to predlct and the flexible
use of skllls learned i in the movement conSlstency phase of the chlld'
motor developrient. | [ . |
Another important ccntnb&n to the study of motor skilt . - '@l |
development is the theory of different levels of control ln movement B
skill deveIOpment (Glencross, 1978) Glencross suggests that wuth
_ practice, a skilled performer is able to relegate more and more - . -
-skilled behavror from the attention consummg executive level to the
routinized motor program level. Therefore, a skllled performer is

~ableto free increasing amounts of attontion to deal with more
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difficult situations (e g. mcreased temporal and spatial unbertalnty) |
or novel situations. In addltlon as skilled behavrors become |
routinized motor programs, the execution of these skills becomes ,»

“more precrse An unskllled performer on the other hand performs at

the executive level and cannot cope with mcreaslng task demands

PR
F
o e

This person is‘}qurckly thrust into the frustrating situation of

. mformatlon ovBrioad. PR -

An mtegrated approach to the study of physrcal awkwardness .
. that recognizes the importance of both genetic and env:ronmental_

o "l‘nflu_ences in the devélopment of skilled motor performance 'vvas. |

prdposed by Wall (1982). .This approach a.ck‘_n0wledge_d, beth the

d'eveldpmental aspect of Lskill acqufsition in addition to the increasing *.

:complexity ofdask demands that a child is expected to respond thas -

he or she grows older. In fax chool-aged children are expectm m

"partncrpate in fast-paced play ahd sports that requrre both aocuracy

and consrstency in physical skills: Accordmg to Glencross (1 978)

accuracy and consustency requrre the use of automatlzed higher level ;

‘motor programs Furthermore, the development of these hlgher level

‘ plans ccurs only after consrstent practrce over long periods of time.

Wlth reference to the. physrcally awkward however Wall (1982) |

suggests that these chlldren demonstrate a lack of skill in cognltrve-

- motor tasks 'such that even practice situations become frustratlng

episodes of mformatlon overload. Clumsy chrldren are, in-effect,  °

prevented from practlcmg and, consequently, cannot acquure tI;e skills

they need to partrcrpate . S vt e

: _;‘6"



KNOWLEDGE-BASED APPROACH TO SKILL ACQIUISITION
" Ina more recent article, Wall et al. (1985) prﬂcted that
" motor development is mfluenced by both genetlc endowment (age and

maturation) and acquired knowiedgeiabout action. Acquired

| knowJedge about action is the knowledge gained through experience; '

its developm tdepends on the availability of Iearnlng experiences in

the motor domain. However because of their wrthdrawal from
physical activity, these Iearning experiences may not be readliy
| avallable to the physucally awkward. .
R Acqunred knowledge about action is diwded |nto three major
types procedural knowledge declarative knowledge and affectlve
knowledge As was illustrated prevrously in Figure 1, metacognitive . -
. knowledge and metacogmtlve skills cari also be dlfferer{tiated.
‘:\Procedural Knowledge About Action -
Procedural knowledge about actlon is knowledge about the general
~and specmc features of each action and how to meet the
. reqmrements of that actlon "Thus it is postulated that procedural
knéwledge stored in schema form, underlies the lnstantlatlon of all
aspects of an action sequence lncluding the stimulus |dentmcatlon
: perceptlon decision-making, response selectlon and execution and
‘ ‘the evaluatlon of intrinsic and extrinsic feedback (Slnger 1980
Norman and Shallice, 1980; ‘Gallistel, 1981; Stelmach and Diggles
© 1982)" (Wall et al., 1985, p.4). This knowiedge is stored in a
: generahzed form in schemas. " At each stage of an action sequence

considerable flexrbility is provuded by the use of controi schemas

o)

- 18 .



s T IV ‘ Loy ~ .
s : : . N .

that access relevant information from lower level schemas |

(Kozmlnsky, Kintsch & Bourne, 1981) Furthermore perceptual, «

decision making and response executlon schemata can be linked .

| together to control complex skills (Wall 1985 p.4). .

| "‘1 s The developmental level of one's procedural knowledge base in

& motor domain is. reflected in the quantity and quallty of N

automatized mbtor skills one has avallable A skilled performer uses.
deliberate attentional controll less often than a novice or unskilled
performer because a skilied performer is able to relegate more
skilled behaviors from'executive control to routinized motor o
pr'ograms (Gentile, 1972; Glencross, 1978). The result is that a
skilled performance is characterized by precise and consistent

‘ executi'on of motor skills. | In fact, a well developed procedural -

. knowledge base is reflected in thls consrstency and precrsnon in the

£

: executton of an increasingly Iarge number of r%tor skills.
<«

.
yae'clarative Knowledge About Action
Declaratrve knowledge about bctlon is "factuaﬁn%rmatrcn

. stored in memory whndh will lnfluence the developme‘nt and execution

 of skilled action” (Wall et al., 1985, P. 30) - For inétance, itincludes
knowledge of the functlon of the neuro-muscular system, knowle%e

* of gravuty momentum fnctlo and the. pnncrples related to force
productrdn and abscrptlon a:d(eﬂas knowledge of the. spatial and
temporal aspects of the performance envrronment that directly

: dlctate the type of action executed (Arend 1980) Like the other

types of knowledge,-declarative knowiedge about action is gained

19
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‘ through continurng interactions with the envrrori?nent hAs new
knowledge is added to the declarative knowledge base the ex‘\sting
" knowledge |s modified and restructured. ¥ ', '
During the preschool years, declarative knowledge about

ac‘tion is Iargely nonverbal. "However as children develop knowledge o
about their actions, the actions cf others, and thé effects of acticns
on objects, they begin to use- language to describe them (Wall ot al.,
158\5 p. 30) ‘The ability to verbalize declaratlve knowledge about
actlon is an extremely valuable tool to use in attempts to control - v
actlon under certain ccnthlons For example when teaching anew -
_skill, an: instructor can utilize verbal 1nstructions to correct and

guide the learner's movements | | | '

One of the most important types of declaratlve knowledge |

S about action is information about body i image (Wall etal, 1985) |
chlldren experiment with moyements they learn to identify body
parts, their relationship to eath other and to external objects, and
later verbalize thls knowledge in positional-and dlrectlonal terms
‘(Moms & Whltmg, 1971) As thelr declarative knowledge about
_ actlon develops children "begin to attach expahded conceptual _
. meanings to their actions and these conceptual meanings in- turn
stimulate their use and under,standlng of their actions (Wail etal.,

1985 p.31). Thus the development of. procedural and declaratlve

! &

‘knoLwledge is mter—related

.~ Affective Knewledge About Action.
Affective knowledge about action refers to the subjective

oL
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feellngs that indlvlduals attach to their actions within specific
contexts. As affective knowledge about action develops, it is

. crltlcally important for chlldren to experience success in movement .

sltuatlons Griffin and Keogh (1 982) outline how such\expenences are

: necessary for a chlld'to develop a sense of movement confndence

~-which will influence the chlld's pattern»of activity selectlon level of

- performance,. and persistence |n the_ face of dlfflculty Therefore the

affective domaln Influences the acqulsntlon of procedural and ¢
declaratlve knowledge ,
~ Harter (1978, 1981 1982) suggests that contlnued success

_ experlences will'result in a feeling of competence and the cumulatlve |

effects will contribute to the development ofa posmve self-concept

Hecurnng fallure on the other hand will produce negatlve feellngs of !

" competence and confidence. Undoubtedly, thl? will affect the .

motlvatlonal state of the Ohlld to partlolpate in future moverent

sltuatlons An lnordlnate amount of tailure may cause the child to

: experlence learned helplessness (Dweck 1980)

A Leafned helplessness i lS the perceptron of mdependence ‘

)"between one's response and the outcome of an event (Sellgman 1 975).

A child of low skill | inthe motor domain wnll likely expenence a great '

deal of fallure in movement sltuatlons As aresult, this Chlld wrll

J

- probably begln to avoid such situations or, when forced to partncupate

will do so only half-heartedly. If the failure expenences,contlnue,»

. -~ the child ntay‘ come to believe that eo_cnﬁeiwhat the response, the

,‘end result wull always be fallure

Accordlng to Wall et al. (1 985) "perhaps the most stnkmg

\rl
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characteristic of physncally awkward chlldren other than their lack ot
physical profrcnency is their- drfflculty in'the affectlve domain
(p. 38).

Knowledge artd Skills About Actidn

_ ‘ "Metacogn jve knowledge about action is knowrng about how
to move” (WaL,LaL- | to evaluate both
' the demands of the task at hand and one's 0 VN resources; itis

. Metacognfti

knowing what one can and cannot do. "Metacognitive skill refers to
therinstantiation or use of metacognitive knowliedge about action"
(p. 32). Metacognitive skill is reflected in an extenswe repertoure of
~ strategies for a wrde array of learnmg situations and an abnlrty to
select the most appropriate strategy following consnderatron of:
| (a) the goal; (b) the nature of the task demands, and; (c) one's own‘
’strengths and weaknesses relative to the activity ( lsalincear 1986).
» Moreover use of the chosen strategy is continually evaluated to
~ ensure that itis, |n fact, the most appropnate strategy. ‘
Accordmg to Brown (1982) metacognmve knowledge and
strategles are late-developing so that even child: experts are Irmited
in the degree to whicH thelr Iearmng and processmg can be extended -
‘across domams....phlldren are not only hamperedj-by being universal
" novices, for even v;ﬁen they do gairl expertise, it tends to be strictly
constr'ajned by context" (p. 1b6). However, as metacognitive
knowledge and skills develop, children becorhe more effective-
problém solvers and learpers (Wall et al., 1985). In fact, in novel, -
dangerous, or difficult situations, children/often use specific
‘ . : \

Q
!
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metacognlwe" skills to cortsciously control their attempts to learn.
- Accepting that metacognitive knowledge is essentially one S
awareness of onb’s procedural, declaratlve, and affectlve knowledge,
and that metacognltlye skill is the Instantiation of this knowledge
('Wall‘ etal., 1985), itis likely that awkward children develop véry
- litle' metacognitive knowledg‘e and ski»ll. Because of their poor motor \
performance and related diffi&ulties (e g. withdrawal behavior), the N
continuous Iearning experienca&‘»’hﬁhd to acqulre procedural,
| 'declarative and affective knowledge about action may not be
available to physically awkward cl‘llldren. Hence, Wall and his
associates suggest that "inaSmUCh as physically awkward children
“have much less knowledge about action than their peers, they should
~ have qualltatrvely and qud'ithatlveiy different metacognitive
" knowledge and skills about action” (Wall et al., 1985, p.38).

- The authors of the,knowledge-based approach stress the
irnportance of knowledge about action in the deveibbment of motor
skills. Due to the nature of their disability, ph;lsicaly awkward-

children do not have the opportunities to experience play and game
€ ‘ E

situations in which knowledge about action develops. Therefore,
physica‘l'awkwardness is viewed as a developmental problem duetoa

]
lack of knowledg® in all five types of knowledge about action (Wall et

*

'RECENT STUDIES DONE IN THE MOTOR DEVELOPMENT CLINIC
The Motor Development Clinic of the Unlvers“ ty of Alberta

has: developed a program desrgned to |mprove and optrmlze the motor
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performance of physically awkward children. In addition. several
.C%vestigatlons into the different aspects of the syndrome of physical
awkwardness described by Wall (1982) have been undertaken in the

. )
clinic. | o

A Lelsure Pursuits Questionnaire was designed and utilized by

Clitford (1985) in a study-of the leisure time pursuits of seven !
physicaiiy.aWkward children. The subjects of this study were
initially identified as awkward from the results of two
administrations of the Motor Performance Test Battery (Taylor,
1982), given one year apart, and the Gross-Motor Performance Rating
Scale (Umansky, 1983) The results of the motor performance test
battery showed considerable variability of scores between and within .
the two test sessions. Moreaver, all seven subjects scored below the
mean ratings for physical awkwardness on Umansky's rating scale.
As is predicted in the syndrome of awkward behavior

proposed by Wall (19°82) Clifford found a tendency for her subjects to
ayord culturally normative leisure-time\pursults such as team sports
community- sponsored activ'hes socral organizations and '
involvement in camps. In fact, the results indica_ted that these

| children participate in relatively few activities. instead.-they spend .
the nﬁajo_rity of their leisure time watching T.V. and playing home
video games. With reference to physical activities the awkward
children prefer mdrvrdual activrties normally performed by younger
children. These activmes are characterized as being of low spatial
and temporal demands in addition to Iow organization Ciifford

Y

(1985) questioned whether this apparent preferegz for mdrvrdual

-

24



'aﬁtlvltlesﬁ is a choice made by awkwgrd children or If it is forced

upon them. /iccording to Mckinlay (1978) and Reuben and Bakwin

(1 968), awkward children are often excluded from play and games |
~ because of thelr pbor motor performance On the other hand, Wall

(1982) suggested that awkward children choose to wrthdraw from‘

group gameswand play as a result of thei?’ineptness in these

situations and the subsequent ridicule they receive. '

Clifford (1985) aiso found that the subjects of her study.
. | usually choose younger playmatee. A rjumber of the pa.rentsi dicated
that their children do not have any after-school playmates who&re
not relatives. These resuits were expected by CIifforg_L(1 985) for at
least two reasons: first, as was previously mentioned, Clifford found
. atendency for awkward‘children to participate in activities chosen
| by &ebnger chilgren, and; second, McKinlay (1978) and Reuben and
Bakwin (1982) have reported that physically awkward children
experience dif?iculty in making arid keeplng friends.
Surprisingly, the results of Harter's Perceived Compexence

/' Scale(1981) indicated that the children have a gebneral feeling of
competence in play aétrvmes Clrfford referred to these findings as
"both surprising and suspect" (p 395 Further, she suggested that
more items are required to accurately. measure feelings of
competence in physical activity, and noted that none of the questrons
~_on Harter's scale dealt with culturally- normative activities. Itis ™~
 also possible that the c’@dren answered the questions fal_eely ig an
attempt to protect their egos. L |

The leisure-trmeectrvrtres,profrles compiled by Clrfford
. , A _ ai
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. )
(1985), using the Leisure Pursuits Questionnaire, lend support to the

»

4

syndrome of physical awkwardness (Wall, 1982). As the syndrome
prediots, the awkward children seem to have little interest and
involvement in physical activity, especially group activities.

Paton (1986) conducted a relatively comprehensive study of
the physical fitneSs levels of forty-one physically awkward children.
The specnfrc tests admlnistered were: the shuttle run, the standing
long jum'p, partial curl-ups, and push- ups (from the Canada Fitness
Award Programme); anthropometry meesures (height, welght girth
measurements for upper arm forearm; and calf, as well as skinfold
measurements for the trlcep, bicep, subscapular, suprailiac,
supraspmale abdominal, front thigh and medial calf areas), and; the
PWC-170 bucycte ergometer test of cardiovascular fitness. e

Paton (1 982) found that physrcally awkward chrldren are
charaotenzed by: poor frtness levels. Specifically, as a group, they
scored below the 30th percentile.on six of the seven measures taken. -
_ The lowest re'gsults were obtained on the PWC-170 test (wh'ere over .
half of the subjects scored below"the 20th 'percentile),‘partial curl-

ups, and push-ups. Most of the children vtrere_unable to do even one
- push-up and, because a new protocol was used in both the curl-ups
and push-ups (see the Canada Fitness Awards, 1984), onehasto
question whether the results 'Of' these two tests reflect ourely ‘a\lack
_of fitness or also indicate a Iack of procedural knowledge

Interestmgly, the results of the skrnfold measures do not »
in cate any tendency toward obesity. These fi ndmgs do not comply
e ~‘ with those reported mgn earlrer study by Clifford (1985) Cliftbrd



, noted that six of the seven physucally awkward chlldren lnvolved in ¢
“her study ha.gi a tendency to be overwerght However Clitford's o
e results wel'e obtalned through observatlon only, she did not gather any
= @ anthropometrlc data Furthermore because the study inc de yyﬁ;_ P
' .seven chuldren the generallzabllty of Cllfford's study is Ilmnted y
| ,‘ “The-tesults of Paton's ( 985) study prowde some support for
¥ the contentlon putfotth by Wall (1 982) "that there is a dlrect Irnk L

= among poor motor profncrency}a avotdance of: physrcal actnvnty and Iow ,
'-fltness (Paton 1986 p. 99) e e '
o A recent study by Marchlon (1 987) was: undertaken to
s examlne the dlfferences |n procedural knowledge between two
| ,physrcany awkward chlldren and two age-matched nonaWkward
chlldren on the statlonary slap shot. "The first purpose of thlS study
was to examme the performance dlfferences between the two groups. o
: m,,,',l'h_e seennd purpose was to mvestugate thgpaﬁern of performance
changﬁes Wthh mrght at:crue from 1200 practlce tnals of the slap

: shot by the two physucally awkward chlldren (p 36) . The results

- ; '__'.-{mdlcated a r?elatlve consrstency m the movement patterns and tlmrng -

 of the nonawkward subjects as measured by the angular velocrty

S curves and the peak strck velocity trmes in relatlon to contact wnth

| '. The nonawkward\subject who had played one.
' ‘year o; organlzed ockey produce}themost consustent and efﬁcrent -

‘ “-\movement patter .

- The physucally awkward subjects exhnbr?aﬁ mconssstent
L movement patterns and erratlc tlmlng Furtherm re, even after 1200

. ) practlce tnals over 6 weeks the physrcally awkward cl;lldren were "

< -
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“'*',unable to attam a consrstent movement pattern for the slap shot

v'f

Marchlorl s (1987) results clearly lndrcate the deflcnt |n .-

| . procedural knowledge expenenced by physncally awkward- chlldren as -

consustent movement patterns

' 'nonstrated through the performance of the culturally-normatlve
.,_»statnonary slap shot However these flndlngs also nlse some

| questlons as to whetl‘ler or not physucally awkward chlldren can

o tmprove thelr skrll performance through practlce Wall etal. (1985);
" and otherd‘h\ho endorse the developmental delay hypotheS|s stress

‘o the need for practice’ of response -loaded skills by awkward children

in order to gain the mlnlmal level of proficency requnred to

partucrpate in play and game srtuatlons Th|s is, |n effect, what the
awkward subjects of Marchlorl s (1987) study did for 1200 trial over

o 6 weeks.’ These chlldren however were still unable to produce

L

Itis possible that Marchlon s results were rnfluenced by a.

lack of motlvatlon dunng- ractise sessrons on. the part of the

"awkward subjects One ust t: ke’ into consideration that thechuldren

were reqUIred to practice 40 trials per day, ‘5 days per week fone

o _weeks under the supérvrsron of their parents Itis possrble that the =

. results rmght have been dnfferent if the chrldren had been allowed to

- '»make their own choice of when and where 0 practlce one would

expect a dlfference in the motlvatlon Ievels of the chtldren had they

chosen to practrce rather than been told to_/do s0. lf thrs were thg
- case then |t mught have been that the results. of the study were e
blased by the negatlve emotlonal effects (i . e affectlve knowledge) of

o the awkward subjects

#
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The level of motlvatron exhibited by a child is a clear ' ;

| rndicatlon of the affectlve knowledge the child has for the task m

-

" that' partlcular contéxt. wanng |n mind that affeotlve knowledgeﬁls

e

,sntuationally specnflc) Thus, had the awkward SUblects in '» -

o March?m s'study been allowed to choose when and for how long they

2
practiced, perhaps thelr affectlve knowledge about the stationary

vslap -shot might have been different, However, it would then have
, ‘been very difflodl_t to accurately monitor each subject‘s practlce, let

) alon’eﬂensur‘e they Were, practicing atall. A better situation would be

s . ; P ,\),
one in which the subjectshad volunt red to partacnpate in the study,

motlvated by thelr own desire to lmprove thelr skill at the task:

In the knowledge-based approach Wall et al. (1985) state

’ that an rndlwdual s affectlve knowledge affects the acqurslt' on of

procedural and declaratlve knqwledge If the affective knowledge |

‘ (about tﬁe stationary slap hot) of Marchlon S subjects was such that
they were not ‘motivated during thelr practlc;e sessrons then this Iack e

- of motivatlon would- have lnfluenced theur ablllty to aoquure any

further procedural and declaratlve knowledge 'l’herefore it |s

possuble that the mabilrty of the awkward children in Marchlon s

, ,(1987) study to produce a consustent movemegtt pattern rs an - i
| " indication of thelr af?ectlve knowl@e rather than ]USt procedural
knowledge o

Meek (1 987) desxgned the Physncal Actnvuty Performance

| _'Questlonnalre (PAPQ) to artglyze t"le aﬁltudes and rntended behaviors
T of physncally awkward chlldren—teward physnoal actrvnty ‘Three
o 'groups of subjects mlldly awkl@ard severely aWKward and

\ ey

-

@
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physrcal awkwardness

nonaWkWard, were instructed to ihdfcate their "best" and "worst”

performed activities as well as their “favorite” and "least favorite”

_ physical actfvities..( " 'Attitudes"were determined thrdugh a series of

questions that asked the respo'ndent§ to indicate the d'egree‘ to which
they favored these activities. ",‘ln'tend"ed behaviors' in\rolved the
child's evaluation of"expected-performance for the same physical
activities” '(p 77). In addltlon the children were asked to- mdncate |

their attitudes and mtended behaviors for culturally normal

‘actfvrtres (running fast rldrng a blcycle skating, and swrmmrng)

Meek found that the nonawkward chfldren had the most '

favorable attftudes toward activity, wrth the mrldly awkward group ‘fs_g*"

having more favorable attltudes than the'severely awkward group.

The results of the questlon lndlcatmg "best™ and "worst" performed ‘

activities fell into the same hierarchial formatron Q of these
th

fmdmggcomply with the behavides descrrbed in
@,

yndrome of | .

Conv;ersely, the results of the analysrs of attltudes toward _
oulturally normative activities differ consrderably- from those above.
Meek found no significant differences in the attitudes of the three

groups toward culturally normative activities.. These results are’

"clearly not what one would expect of the two awkward groups based
on the syndrome of physrcal awkwardness (Wall; 1982) and the,

: _knowledge -based approach (Wall et al., 1985) Meek explarned his

findings by clanfymg that his’ questronnarre did not ask how often or -
how well the ch;ld performed the actrvrty and in addmon the |

,actrvrtres were not contextually defmed Therefore the awkward

30



. chflqlren may have consrdered the actrvrfes in the best context they
' could lmaglne Accordlng to Clifford (1985), this would probably be X

" in an mduvudual context oharactenzed by low organlzatlon

Furthermore it rs likely. that the awkward children lndlcated — ‘\

favorable attltudes .toward _culturally normatlve activities in an

effort to p'rotect their self-imagev and self-esteem. (Meek; 1 987).

When the activities were considered with reference to the

task demands (simple, reactive, "complex), Meek found that the two

-awkward groups differed significantly from the no‘naWk'ward group’in

the types: of activities they |dentrf|ed as "best" and worst"performed

' Supnsmgly, there were Iarger dlfferences between the mrldly

awkward and nonawkward groups than there were between the

-iseverely awkward and nonawkward groups The results indicated a

tendency fgr severely awkward and nonawkward children to favor. |

compléx actrvntles as thelr "best" performed Meek suggested that

“tasks well, which would-explain their preference for the more-
attractive and acceptable in [sic] complex tasks. Conversely,
the mildly physically awkward children are more confident in
theiabilities in those activities that they can perform

‘regardless of each activity's task demands and thus, do not

needto conform to expected preferences" (p. 1,1 0).

, Meek hypothesuzed that age would mfluence the attrtudes of

. the awkward children in that the older chlldren who had had the

. syndrome for a longer perrod of time sould show less favorable

attitudes and mtentlons towards physical activity: The results

rndlcated that this was not the case; age had rio effect upon the

31
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attrtudes of the awkward chlldren
Most |mportantly, Meek dlscovered that even though the
. attrtudes of the awkward children were less favorable than those of -
the nonawkward chrldren the awkward: groups strll indicated positive
attitudes toward physical actrvrty These results are in accord with -
“those found by Clifford (1 985) u_srng. Harter's Perceived .Competence’
Scale. H‘owever, this finding does not confirm the description of the
syndrome of physical aWkwardness as described' by.Wall (1982) and
Wall et al. (1985). Again, Meek suggests that these results may'have
| occurred because his questionnaire did not specify. the context of the
actrvrtres and it was not determined whether the chrld actually
performed the actrvrty or how well and how often. Notwrthstandmg
_Meek's;attempts to'explarn these results, it is clearthat more
- research is needed'into theatt_i't'udes of awkward children toward
‘ physical activity befare any definite conclusions are drawn. .
' Tﬁ’e results of the studies done in the Motor Development

~ Clinic generally confirm-Wall etal's (1985) contentions that

physrcally awkward children possess poor procedural skills and L |

experrence dlfflcultres in the afféctive domaln Furthermore these

o studres also confrrm many of the behavrors in the syndrome of

physrcal awkwardness descnbed by Wall (1 982)

EXPERT-NOVICE DIFFERENCES AND THE KNOWLEDGE BASED
APPROACH

In the knowledge-based approach Wall et al. (1985) stress

~ the importance of acquired knowledge about action in Iearnrng and

32
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. performance of moto_r skills. As was rnentioned,earlier;in this |
| section, acquired knowledge about action is made up .of five different

| types of knowledget(Wall et al., 19885). Morepver, it is domain-
(actlviw) specific. I‘n,other‘words, one can have"a.grea't)deal of "

. knowledge in tennis, and very little about wrestling and skiing.
Domain-specific knowledge about action is that which
separates an expert froma novlce For instance Chi (1 978) conducted
a well-known lnvesttgatlon of expert-novrce dtfferences in memory

-development wrth the game of chess Chi found that 10-year old
experts were better able to recall the positions of the chess pieces |
than novice adults. However, a subsequent digit span test resulted
with the cmldren able to memorize féwer dlgtts than the adults ona
i given trlal and the chlldren requmng more tnals than the adults to -
- learn 10 digits. Presumably the strateglc knewledge necessary to
‘ perform these two memory tasks. dld not change with the stimuli; it
~ wasthe content knowledge of the subjects that changed In other -
words, the chtldren s memory superronty was restricted to the chess
domatn in which they were experts.

Jones and Miles (1978) conducted an lnvestigatron in which. -
expert and novice subjects were asked to watch afimofa tennrs
player in the act of servmg, and then to predict where the ball would -
) Iand‘. ' The study lncluded,three condltlons. first, with the film cut off |
336 ms; after impact of the ballon the__racguet; second, with the filmf; o
cut off 126 ms. after impact, and; third, with the film cut Voff 42 ms.
" before impact The results showed sngnlficant dtfferences in the-
_"‘accuracy of predictions’ between experts and novices m all three
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| conditrons wrth the largest dlfferences in the third condltlon ’
Therefore the domaln specnﬁc knoWledge of the expert and novnce o
subjects mfluences thelr abrlrty to predlct the fllght of thp tennls
ball and, conseguently. their tennis skill.
Allard Graham, and Paarsalu (1980) mvestlgated the ability
- of basketball players and nonplayers to recall and recognize
 structured and unstructured situations of offense and defense. These
authors found that basketball players were able to recall more
str,uctured situations. There no difference was found between the
ability of the two groups to recall. unstructured srtuatlons basketball \
| players_and the novices to recall unstructur_ed situations. Again, one |
-can see the important effect that domain¥speclfio knowledge has on
the ablllty of the basketball players to remember specific . '
information about basketball.
- .ln addltlon to .drfferentlat_lng oetheen experts and noyi_ces., .
the knowledge-based approach predicts that "expenisein a.specifio
" domain influences the learning of agiven task".(Wall, 1985, p. 14).
‘Similarly, 'Chi (1983) explain‘s that individuals acquire new knowledge -
by mappmg new information into existing schemas Furthermore the -
existing knowledge in the schema cues the learner's attention’ by
B mdlcatlng what lnformatlon is missing. | .
In a study of high knowledge and low knowledge baseball
- players, Chiesi, Spilich, and VW?S) found that the’ghlgh | <
knowledge players were able to acquire new knowledge in the
baseball domain more quickly and 'easily than low knowledge players.
ln}addition, the h'igh »knowledge players acqulred‘a great_er quantity of

-
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new knowledge The authors suggested that the htgh knowledge
players were able to acqu:re new knowledge more efflcnently cayse.
they have a large knowledge base in the baseball;domain. .
‘The above studies Indicate that an expert is an expert due to a. ‘
well-developed knowledge base. Addltlonally, Cheisi et al. (1 979)
\ ,Chl (1983), Lawson (1984), and Wall (1985) mdlcate that domaln- ‘
| ”I__speclflc knowledge enables the expert to generate more effectwe N
vproblem solvmg strategies than a novuce It seems that "such - °
: metacognltlve skills as planmng, momtormg, and evaluatmg are
dlrectly influenced by. the domain-specific knowledge of the person
(Glacer 1 984)“ (Wall, 1985, p. 16). ,.
Koutsouki-Koskina (1 986) looked at the differences in
procedural skill of experts and novuces and at the dlfferences in the
‘ abllltles of these two groups to utfhze declarative and metacognltlve
' mformatlon to improve thelr performance Koutsoukl Koskina (1986) .
investigated the performance of a tracklng task by skllled and L
' unskllled children from grades 3 and 5. Herfmdlngs mdicated a
relative conS|stency between trlals in the performance of grade 3 and .
grade 5 skllled groups, and a marked mconswtency between trials in
 9the performance of both corresponding novice groups Furthermofe |
although the grade 3 skill groups were less skllled that their gtade 5

_ounterparts Koutsoukl-Koskma notes that o : T

. : "
the level of Skl" [expert novice] wnthm each group is a much
more lmportant determinant of performance than is the-
chronologlcal age of the subjects In fact, the skilled grade 3 .

. groups are less variablg that the novice grade 5 groups, and the
accuracy ot their trackmg performance is smlar to that of

: ; tEe Al - ' .
TN g . . . %
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- their older skilled counterparts {p. 63).

i

Koutsouki-Koskina (1986) also studiedthe effects of thres - -
instructional conditions on the performance of novice and expert o
grades, f3'and’s girls. The three conditions included: a control
condltron in which subjects were Slp‘lpl;\ as}bd to tracMhe movrng
‘ targft a declarative condition i in M\'f'oh subjects were told of and

shown the pa@rn to be trackeé and, a metacognitive condition in
, WhICh sdbjects were given the suggestion thatﬁthe erntobe | | ¥
tracked wais familiar. Thp resuits indicated _that there wasTio |
_ _signlficant‘ difference_in pertorma’fnce of the tracking skill among the
~ three rnstructlonal conditions for the skllled chlldren in both grades
: Koutsoukn Koskma explained these findings by, suggestmg that these
* children "already possess sufficient declarative and metacognitive
"’ knowledge as well as metacognltlve sklll to optlmlze their
performance” (p. 90). In other words the skllled performers qurckly
recogmzed the path the target was folIownng
L The performance of the novice chlldren in grade 5 also showed

. no srgmfrcant drfferense between mstructrqpal condltlons although
the control condltlon was slrghtly better than the other two' '
condﬂlons Koutsoukr-Koskrna hypothesrzed that these chlldren were
also skilled - enough to recognize the path of the target but "they were:
| old enough to haveldeveloped tracking strategles of thelr own. Thus,
when the declaratrve\1 and‘metacognmve strategy instruction
cond_itions were givet%? they_ had the effect of disturbing the
strategies that the girls_ had alreddy degideti\ upon using to track the

- Y 7
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target” (p, 74). - .
The performance of the least skilled group, the.grade 3

) ) | R - R . 0
noxglces. was most improved in the metacognitive condition and their

performance in the 'met'acqgnitive and declarative instructional

conditions was better than in the control condition. Koutsouki-

. .Ko"s,kina'claimed that the rgsulfs for this group "were exactly
" congruent with the predictions that were made prior to the Mrtof °

‘the experiment; that is, tracking performanée was definitely
improved when the subjects realized that the ffgure to be tracked
waé, in fact, a figure éight" (p. 55")'.' With this expianétion, hoWever.
oné must qUestion why the grade'.’3 no;/ices inv the metacognitive

conditig,n.,nﬁdnrmad better. than

P

those in the declarative condition?
After all, the children in the declarative ddndvitiqnﬂrﬂeliceived,a

" demonstration and verbal descripﬁon of the figure 8-shaped target.
‘In the métacdgnitive éondition, the subjects were cued to direct their

attention to finding out the shape of the path, but they still had to

discover the actual shébe‘ ofthe target on their own. TherefOrg! one

~ would expect the results of thedeclarative condition to be superior

to those of the metacognitive condition.
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. CHAPTER THREE -
METHODS AND Pﬁociounss

_ } S
GENERAL METHODS o AN
The protocol used in this study was 'designed by koutsod‘ki-
Koskma and is reportedTn Koutsouki- Koskina (1986). However, for

the beneﬂt of the reader, the protocol is outlined below.

Experimental Task © \

Koutsouki-Koskina's reasons for using the tracking. task in her
study were that it included culturally normative skills and it was an
ecologically-valid task with which to measure,one type of procedural
- skill. Tracking tasks involve a great deal of repetitfan apd regularity
during and over trials and, as a result, one can assume a "certain
am}aunt of predictability i in learning and performmg the task" |
(Koutsoukn—Koskma 1986 p. 48). Moreover Roulton (1 957) contended
- that tracking tasks are a suitable test of whether of not learning |
takes place and what kinds of general and specific strategies are used

by the individual to perforrh the task.

FIRST TEST SESSION

Subjects )

The subjects were sixteen physrcally awkward girls enrolled

.m four elementary schools wnthln the Edmonton Publrc School Board

~ The glrls were allin grade 5, between the ages of 9and 11. The

subjects were previously rdentrfred as awkward by Weir (1 986). -
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Apparatus | | '

* As in Koutsouki-Koskina's (1986) study. an Apple Macintosh N
computer witg a "mouse"” was used to measure tracking performance
The computer program generated a dark dof, 1cm in diameter as the
moving target. A cross-shape of equal sizeacted as the cursor which .
_the subjects used to track the movrng target via the mouse. A
. computer program recorded both the position of the target and the
subject's response in terms of XY coordinates. There were 247 data
points for both the criterion and the response with time rernaining
constant-across data points. The difference between the criterion XY
and the response XY was calculated. ' :

The computer screen was posmoned on %desk directly in
front of the subject. The mouse was also placed on the desk, directly
in front of the'subject's mid-ine. The experinteqﬁ' was seated
beside the subject and controlled the experiment | protocol via the
computer keyboard. ' i/ '

¢

\
|

™~

Procedures
'Each child was given 15 trials. The first two trlals were
demonstratron trials and the subjects simply observed the moving
target The next three trials were considered practice trials and
were not mcluded in the data analysis. The tara,rnoved for
approximately 15 seconds following the path of a bean-shape,
followed by a 3 second interval between trials which allowed the )
computer to reoord the data. Subjects mmated their own trials and .

- were reinforced followrng the 5th 8th, 11th and 14th trials. ‘L )



Sub]e_c:ts~ were taken out of their classroom in order to be tested

during the school day. Subjects were seated and given a brief .
introductidri to the computer and the "mouse”. All subjects were "
tested on their knowledge of various géometric shapes (see Appendix
). Asin cgutsouki Koskma s (1986) study. they were then glvgn the.
followmg instructions: - ' Y

- Notice that when | move the mouse on the desk, the cross moves
on the computer. screen and it goes wherever | want it to go.. As
soon as | move the cross and place it on the dot and push the
button on the mouse o the dot will start moving to different
places on the screen. t you.to move the cross with the
mouse and take it wh he dot goes.

You have to k ross on the dot it you can, for as long
as the dot moves. Be start,.| am going to let you watch the
dot. (Once the dot starts movmg) see, you have to move the cfess
with the mouse like this, and try to keep it on the dot. ~

If it is too hard to keep the cross on the dot, try to keep it
as close to it as you can. You can only use yaur right hand and you
will start your own games by pushlng the mouse button once. Do

~ you have any questions? If not, remember, do not stop moving your
cross unlegs the dot stops movung Hold the mouse. Ready" Push
the button. (p 50) '

Al

~The last ten trials were used to describe the procedural skill of the
awkward suqucts on this trackmg task’ Means over 10 trials for
each subject were used to make mmal comparisons of the awkward

group and the non-awkward groups
YZSECOND‘TEST SESSION . r

Subjects . |
-~ The subjects from the pretest participated in-tha - .
) Yo ’ . L. . B \.

-
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the. three rnstructlonal condltlons

‘ that ofa "fugure 8 lymg on ItS Slde Again the oomputer program
S recorded the cntenon and the subjeot's response in terms of XY
) ” _coordrnates The ftgure 8 shaped target produced ZKS:ata pomts for

R

| ',1986 p. 56). Inthe third condrtron subjects were grven the

8 expenmental test sessron The subjects were randomly assrgned to :

Yoa . : :
L ; .
e . N s . .

‘Apparatu.tsandTask T S R S e

" The apparatus was the same as that of the pretest The task

‘; was also the same except the pathway of the target was changed to,

]

 both the cntsrrorﬁpd response, w\{i tlme ren@nrng constant across

- _'-'data polnts Asin Test Sessron One the differenc? between the

o :;j-_:,f;:;;{criterron XY and the response XY was calculated. (

©

Procedures Ly T~

Subjects were randomly assrgned to three experrmentaT

| 'condltlons and each\was glven twenty tnals The flrst condltlon was |

a contvol condltron in whuch mstructlons were grven as in the pretest ,

S The second condrtlon mcruded a demonstratlon tnal in whrch the

'subjects observed the target maklng a flgure 8 shape The trace of - .
“the pathway was vrsuble on the screen for only one trra‘l Iﬁ‘“addmon

‘subjects were glven the followrng mstructlons "the target wil .

| ",follow [the path of a flgure 8 Iymg on |ts srde] Knowrng the path you B

'should be able to track the target more easrly (Koutsouku Koskma

o "followrng rnstructlonsr "the dot wnll be followmg apath of a'f‘gure K

t
w you know If you can flnd out the flgure the target |s drawrng |t \_

P : . "
K : i : : ‘s -

T e
#Eid.
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should help you to keep your cross on the dot. So, try to fmd out what
the figyre is" (Koutsoukl -Koskina, 1986, p. 56) ‘

S AII subjects {all e?lperrmental groups were remmded that
they should g/ to keep thelr Cross on the dot as |t moved. .
Relnforcement was gtven followmg the 4th 8th 12th, 16th and 18th “
tﬁals by saying good work, try to keep your cross onthe dot” ’

®

(Koutsoukr-Koskma 1986 p 56) I

o s “f"
SEARCH DESIGN =~ ;S
The research deslgn for the mrtlat test sessron lnvolved a 5

-

(skull groups.\ ade 5 awkward grade 5 expert, grade 3 expert grade

The. ‘/‘ependent Variable R ' 4 : )

| The dependent varjable was the Root Mean Square (d) Error
(RMSE) The RMSE provrded mformatron on how far the response
"”cursor (ohlld's reéponse) was’ from the target.” The formulaas .

desonbed by Pourton‘(1974) is:

e\

. In this 'fcirjrnu.|a, eis the differ_ence between the stimulus'and :
response measured in units of 1.85mm at data point d tor trial.n is
. t.he’npmbe‘r of datapoints per trial. | B
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:CHAPTER FOUR |,
, RESULTS |

INTRODUCTION o :
] Two questions were asked m this study
1. | How does the performance of a.tracking task by grade 5 physically
~ awkward girls compare to the performance-of the grades 5 and 3,
~_expert and novuce gurls from Kputsoukl-Koskma s (1986) study’»’
2. When tracktng a famlhar pattern:(a figure 8, lying on its side),
how is the performance of grade 5 physicatly awkward'girls L
A affected by the following three 1nstruot|onal condmons |
".afl' a control condmon where subjects were asked to track the :
' movmg target . o
. b. adegfarative condition in which subjects were told of and
, shown the ﬂgure 8 pattern to be tracked and,
| c. a metacognltlve condltlon in Wthh subjects are glven the. .
suggestlon that the pattern to be trackeq is a famyliar shape’>

" o
v .

- ANALYSIS OF THE FIﬂST TEST SESSION

"The RMS error.was calculated for the Iast 10 of 15 iterations
for each of the awkward subjects The mduvndual means from each
2 ) EItEIatIOQ wér 2 gweweg so that eﬁ’eme scores, whlch were two '

45c

standard .

2

\ gﬁtatnons §bove or below the mean for a parttcular subject E .

- werg reptaced by the' mear error score for the subject over the 10

. trials. The assumptton was made that trtals with such huge error
scores reflected lack of attgntton to the task on th rt of the |

43
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ubject. The proc"eduré was also applied to RMS errornsmres |

calculated on the grades 5and 3 expert and novuce subjects from
Koutsoukr Koskrna' (1986) study. The mean RMS error scores for the

frve skill groups can be seen in Table 1.

SKILLGROUP + MEANRMSERROR HIGHSCQRE LOW SCORE

‘Grade 5Expert - 2133 . 2563 ‘' 16.98

Grade 3Expert . 27.49 32.57 21.64
~ Grade 5 Novice | 33.52 L. 4257 29.39
Grade 3 Novice 4350  -"49.58 *  39.93
' Phy-sicél_lyw-a'd v 48.00 . 103.53 . 25.38
) A two-way analysrs of varrance wrth repeated measures on a

" *one factor (DERS AVOV26) ‘was run.on the corrected RMS error scores
Specifically, the desrgn was 5 (groups) X 10 (|terat|ons) wrth '
|teratrons asthe repeatrng factor. The outcome of this analysis can .
be seen in Table 2. ‘ ,

For this and all subsequent analysrs, p< .05 was acoepted as

srgmfrcant The analysrs clearly revealed a srgmflcant dlfference

ke
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o , Analysis of Variange of BMS Error Scores
x&\ v , L S e
T y
- . W
' .SOURCEOF - ~ . ]
VARIATON S8 ..DF . MS'  F P
BETWEEN. - ... %
SUBJECTS . 0.1485+06 75 | B |
LA 086218405 7~ 4 16551547  14.310  0.000
SUBJECTS | o |
WITHIN GROUP 0. 82125+05 STt 1156622
. ' * ".'pl : ’
WITHIN o - ¥ . &
SUBJECTS | 08141E0s, B8 SN
B . 01163E+O45\ . 129269 ' 1.095 0.365
AB . 0.4615E+04 36' . 128.206  1.086 0.339
'BX SUBJECTS ~ | S

ﬂuvmly’enaup 0.7547E+05 639 *  118.105
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between skill groups (E_- 14, 310 n.- 0. ooo) However, tere were q\ "
- ne|ther any significant dnfferenc‘:s revealed within tnals (E = 1 095, 8 |
p= - 0. 365) nor any Qroup x trial interactions (E = 1 086 R = 0.339),
Further analysis of between group contrasts can be seen in Table 3.
- 'The Scheffe C‘ompansons revealed sigmflcant dlfferences between
the physncally awkward group and: (1)the grade 5 expert group
(E=10.181, p = 0.000); (2) the grade 3 expert group (E = 5.527, .
p = 0:001), and; (3) the grade 5 novice group (E = 2.694, p = 0.038).
Further'-mo.re, the grade 3 novice group was _;significant‘_ly different
from both tﬁe.gra 8.5 skilled group (E = 7.969, p = 0.000) and the
grade 3 skilled gr' up (E=4. 613 p = 0.005). Finally, the difference
between the grade exp‘ert and novice groups was also sugmflcant _‘
(E=2. 484 g = 0.051).
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. TABLEm . Ce
.E‘ ) | ["s —I t[ c i ) t ! ! . l | | | '
' ; : L ) o
c— ’ . : 'v" .
GROUPS .. FRATIO g PROBABIL{FY
- Grade 5 Exbe_)'rt'.and Grade 5 Novice 2484 0.051.
@rade 5 Expert and Grade 5 Awkward, - 10481 . 0.000
Grade 5 Expert and Grade 3 Expert 0.594 - 0.668
Grade 5 Expert and Grade 3 Novice =~ 7.969 ~0.000
. Grade 5 Novice and Grade 5 Awkward 2694 . , 0.038 -
 Grade 5 Novice and Grade 3 Expert 0586 0674
 Grade5 Ndvice-'and Grade 3 Novice _ 1.669 - n 0. 167
Grade 5 Awkward and Grade 3 Expert -~ 5527 0001 S
Grade 5 Awkward and Grade 3Novic® - 0.104 0981
" Grade 3 Expert and Grade 3 Novice - 4013- 0.005
. . ) N . B . . K / i - . .




‘ o deviations of the five groups '(grade 5 skilled g‘rade 3 skilled g‘.rade 5

. L TE
-Figure 3 llustrates the mean RMS error scores and standard
" novice, grade 3 novrce physically awkward) The grade Sand grade 3 El
skrlle*roups exhibited the least amount of error (X = 21.33, /
- S. D 5.34 and X = 27.49, S.D. = 6.20, respectrvely) The grade 5 novlce
group had a mean RMS Error score of 33 52 and a standard deviation
measure 0of 9.56. The grade 3 nO\?rc\and physically awkward groups
‘were the least skilled, with mean error scores of 43. 50 and 46 o
respectrvely, and standard devratrons of 15.01 and 25.30 respectively. ‘

- Astcan be seen‘in Flgure 4 the tracking performances ofthe ¢ |
grade 3 novices and the physrcally awkward: grrls are characterized by |

| a great deal of inter-trial variability. Convers_ely, both of the skilled
groups and the grade 5 novices exhihited relatively consistent
performances Figure 4 also rllustrates that there weré no -
significant changes m tmnd over 10 trials for any of the 5 skill

groups. .



49

" LEGEND
1- G(a&e 5 Expert '
2 - Grade 3 Expert
3 - Grade 5 Novice
"4 - Grade 3 Novice
5 - Grade 5 Physically Awkward

| B Mean RMS Error ‘
. . o < . [ /Mean Standard Deviation

50

RMS ERROR AND STANDARD DEVIATION
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ANALYSIS OF THE SECOND TEST SESSION
| 'Again, a two-way analysis of varlance with repeated
‘measures on one factor (SPSSX ANOVAR) wés run on the corrected RMS
‘error scores from test session two. The deslgn was a3 (instructlonal
: ’:'conditions) X 20 (iteratlons) design, wilh iterations as the repeating v
“factor. _ o

‘Tablé 4 pre_sen'té the mean RMS error scores' of the groups
under three instructional cbndlfions. Table 53,pr'esents‘the results of
the analysis The main effect of instrdctionalyconditions Was clearly
not slgnificant (E=1.966,p = 0.183). In addition, the main effect for . -
|terations was not signit”cant- (E 1.438,p=0.1 11) and there were
no interactions (E-1 .040,p = = 0.414).

o ~ TABLEVW . —
INSTRUCTIONAL ~ MEANRMS  HIGH  LOW
- CONDITION ERROR '+ SCORE  SCORE
| - ; ' —
Control - - 40.47 67.20 .\27.83 .
Declarative .- .47.88 75.99 26.48

?

Metacognitive 2874 40.70 21.39




o TABLEV | -

| . : t

SOURCE SS - DF MS  F P
A(groups)  18625.625 2 9312813 1966  0.183

BS-WITHIN 33597.125 228  147.356 v

LY
\

Figure 5 graphically presents the mean RMS error scores and
standard deviations for all three instructional conditions. Similar to

thé results &f the grade 3 novice group in Koutsouki.-}'(osk,in}s (i986)
study,_the performance_ of the metacognitive instruction group‘was |
superior (although not éignificantly) to both the declarative

. instruction group and the control groUp. In addition, the physi ' ly

52

S-WITHIN ~ 56835.000 \K 4736.250 - {

. B (trials) 4026563 19  211.924 1438 0111
AB . 5823750 38 153.257 1.040 0414
' &
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-RMS ERROR AND STANDARD DEVIATION
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: aWkwérd subjects in the study performed the poore'stuln the
declarative condition. ‘ |

Figu<re"6 illustrates the relatively high degreedt intpr-triél‘
variabilfty exhibited by the control and declarative Instruction °

groups. Conversely, the metacognitive group was rdativM

consistent in performance.

-
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CHAPTER FIVE
DISCUSSIO

A

ANALYSIS OF PROCEDURALSKILL  * < . . .
The purpose of the flrst test sessron was to determine the |
procedural knowledge of physrcally awkward girls and to compare
’ this knowledge to that of peers and younger girls of two skill Ievels |
| (expert and novrce) The results lndlcate that the procedural
knowledge of the grade 5 awkward grrls as measured by thelr
performance ofa tracklng task, dn‘fers sugnlflcantly from that of
| 3 expert and novice glrls of the same age as well as skllled younger L
v grrls _ ; | | |
Performance Levels. , . .
+As was mentloned earller the dependent variable for this / .

s'tudy is the root mean square error score Tablet in the prevrous o

‘.
¢

chapter presents the meantRMS error-scores for the five' skill groups
> Asis predlcted in the knowledge based approach (Wall et al.,, 1985; . ‘W
(i

) o Wall 1985) the performance of the physically awkward group was

srgmfrcantly Iower than that of their peers.. When compared to

younger girls,. it was found that the awkward glrls are srgnlflcantly

Iess skrllefi than grade 3 experts ln fact, the results indicated that

the trackmg performance of the physrcally awkward group is similar

to that of novrce performers two years their j Jumor ‘
Frgure 3. |llusttated that the physrcally awkward glrls are. ; = "

| . srgnlfrcantly less ¢ kllled than thejgrade 5 expert and novrce groups as

'l:, L 55 |
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Koutsouki 'Ko5kina's (1986) findl'ng that "the ‘le’l‘/’el of skill within .

each group is a much more |mportant determmant of performance than

is the chronologrcal age of the subjgcts” (p 63) In addltlon the
present study lllustrates as d|d Koutso("ukl Koskrnas (1 986) results,
that the older girls withm the expert and novrce skrll greups are more
skrlled than thelr younger counterparts As Koutsoukl-Koskma (1986)
suggested these dfferegces "probably refleot dlfferential experience
backgrounds in fi ne-motor tasks within the age groups" (p. 79)

| These results tell'us little about the undetlying cause of

physrcal wkwardness Bo
deficit hy&othesls wou predlct that the trackmg performance of the
chlldren would be less skrlled than that of therr peers and’ skrlled
younger grrls gTherefore. itis not possnble to draw any conclusions |
regardrng the partlcular etiology of physlcal awkwardness. -
tVariabllity L |
Flgure 4 inthe prevrou; chapter r@ls as Koutsoukl- A
Kosklna (1986) noted a relatrve consrstency |n the tracking o 3
performance of the two expert groups ThIS finding | rs Qonsrstent
with the descnptlon of skrlled trackmg performance by Adams |
(1 961) Franks ((1 980) and Poulton (1952) Specmcally, these
authors mdrcate that as Sklll in trackmg mcreases performance is
characterlzed by (1 ) a reduction in'the émount of error betWeen the
strmulus and the response, and; (2) lncreasrng consrstency in thel
Strmulus and the response and (3) mcreasmg consrstency m the .
reductlon of that error Koutsoukl Kosklna (1986) found marked

7 . .t‘

: the developmental delay theory and the
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Variabllity in #16 trawking ‘performance of grade 5 and grade 3

novuces Flesults of the pr indicate a great deal of

inter-trial varlablhty in the performanc of the grade 3 ang the grade

5 physncally awkward girls However although Iess consrstent than

the skilled trackers, the performance of the grade 5 novice glrls is
'certalnly Iess variable than that ot the grade 3 novrces and awkward a
" girls. Koutsoukr Koskma (1986) suggested that the skilled groups
were skllled enough to recogmze ‘the pattern and to. track |t with
relatlvely little error. ‘Although they had greater RMS error scores | |
than- the skilled groups, it appears that the'grade 5 novices also

- recognlzed the pattern to be tracRed Whether or not they eventually :

recdgnlzed the path the target was followrng, thetgrade 3 novices and |
| physrcally awkward chrldren demonstrated low procedural skill in

- tracking the task .
Learning Curves l

- There is no evidence of a Iearnmg trend inthe results of any

of the skill groups Again, the skrlled subjects and the grade 5

novices' probably recognjzed the patterrr to be tracked during the frve R

practlce trials. Therefore no lmprovement occurred due to '-

recogmtron of the target and 10 trials i is llkely not a sufﬂcrent

number to produce an’ lmprovemet‘ft m*rocedural tracklng skill. The

- awkward and grade 3 novices iy hﬁve reCOgnnzed the target at some

e
~.point durlng the sessron but the lnaccuracy and inter:trial vanablhty

exhibited by the two groups suggests thalf the task. ‘may have b beentoo SAEE
,dlfflcultforthem = ' ,““ﬁ. S |

'
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Figure 6 in the previous chapter iilustrates that there was no
Iearn"ng e'ffect evrdent in therperformance of the physrcally awkward

_'chlldren over 20 trials (in the second test sessron) “This finding, in

o combrnation with the poor performance of the awkward-children

throughout the study, mdicates that perhaps the task was too
N )
dlffrcult for them. Because of their poor procedural knowledge the

- awkward subjects performed at the attention-consumlng executive

' attend to. @?predlctable aspects of the task to generate their own ‘
rnotor prog%‘ andimprove their performance 4 -
It is possnble that there may have been an affectrve

" cOmponent affecting the results the task may not have been as

' mbtlvatlng as it could have been Conversely, if the task had mvolved

a RAC.MAN vrsrbly eatmg up the target there may have been some
crl{v‘anges in performance over 10 trials. - ' ‘ ‘

The reésults of the flrst test session support Wall et al's

.o (1985) a statement that physrcally awkward chrldren are clearly _

o behmd their peers |n procedural kn5wledge Ap. 37) Moreover it was

found |n the present study that the procedural knowledge of grade 5
awkward glrls as measured by performance of a tracking task is

slmllar to that of novroes in grade 3.

EFFECT pF INSTRUCTIONAL CONDITIONS -~ 4

Thesecond test ses;\)n was undertaken to determine how the B |

sy

performance of a tracklng task by grade 5 physncallyLawkward girls i is
affected by three lnstructlonal condltlons (control declaratlve

59
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.metacognmve) The results indtcate the rnstructlonal cogdmons had l
no S|gn|f|cant effect on tracking performance The tracking
pbrformances of subjects in the control and declarative conditions :
were characterized by a great deal of error and inter-trial variability.
This is consiStent trvith the results,of test session number one. The |
- metacognltlve group, however demonstrated relative consistency rn'
| _performance Based on the descnptton of physical ( kwardness in
_,the knowledge-based approach (Wall et aI 1985) thrs flndnng was
.. not expected
| . Although the dtfferences were not srgmﬂcant the ana|ysis |
revealed that the trackrng performance was most skrlled in the
mg.tacognrtrve condmon and least skilled in the declarative condition.
' . These results are surpnsmg It was expected that the performance of
: the SUbJBCtS in the declarative condltlon would be the most skllled A
) because of therr awareness, of the target to be tracked. In the
declarative condltron the subjects were given verbal and vrsual
information: about the path the target would be followung Research
* has shown that if the trackmg task is predlctable subjects are able
to'i |mprove their tracklng performance by usrng this rnformatlon to .
' generate their own movement pattern (Adams 1961 Poulton 1957)
- Therefore it was expected that subjects in the declarative condmon
‘would achieve themost skrlled performances ' .
It should be noted that the. mean RMS error score for the E %

declaratlve group was. greatly drstorted by one ofthe subjects The
‘corrected RMS error score of this. subject is 75. 99 whrle the mean.
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score would have been 38. 21) Because of:the smalll size of the |
sample, @ubject's extreme scores over 20 tnals had a dramatlc _
effect on the mean RMS error score of the group. However, even with
'these scores removed the mean score under the declarative condmon
was still greater than those under the metacognltlve and control

- 'conditions . ,

Itwas also expected that the perfo/rmance of subjécts in the
control condltlon would be the least skrlled Subjects i in'the

_ metacogmtlve condltlon were told that the target was following the
path ofa familiar shape; ahd that it woutd be easier to track the
target if they could frgure out what thlS shape was. Conversely, in
'the control condrtion subjects were simply instructed to track the

-~ target. Why, then did the awkward subjects perform most poorly in
the declarattve condition, and Ieast poorly in the metacognitive <
condition? Lo | R .:i/' - ‘\‘

in considermg an explanatlon of these resuits, some a@ecdotal

mformation regarding the motlvatron level of the@wkward subjects .
durtng the second test session was taken into’ accotmt Specmcally, .
the tester noted that the majority of the girls appeared "bored" and

% unmotlvated" durmg thrs sessmn in support of thls observatlon and

accordlng to the syndrome of physical awkwardness (Wall 1982), the

lack ot tr&kmg skill expenenced by the awkward chil ren ln the
: ; o .

p |n simular sﬂuatnons In .other words,
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directly affects one's abllity to learn an’d perform; low motivation |
impairs Iearning performance In fact, Wall et al. {1985) state in the
knowledge-based approach that affective knowledge (e g. motivation)
atfects one's ability to acquire procedural and declarative knowledge
Ho\lv%ver perhaps the chlfdren were more motivated to perform in the
metacognltlve condltion, %ﬁese mstructions may have caused the
metacogmttve condltnonf’to appear more game-llke to the children .
tharr the other two condltlons and, asa result they may have been
more motlvated to perform Briefly, subiects were told that the
target was following a famillar pattern and that it would be easier to
track if they could ‘flgure oaut what this shap_e was. (lt is interesting |
' to note that, like the awkward suge‘cts in the present study, the o
non_awkwardgvrade 3 nov.ic‘es" in Koutsouki-Koskinafs (1986) study also
* achieved the most skilled performance in the metacognitive
condition.) Low procedural knowledg‘e, however, prevented the.
performance of the metacognitive group from belng signlfjcantly '
better than that of the declarative and control groups.- |

-° Accordmg to the knowledge-based approach (Wall et aI
1985), the subjects in the declaratlve and metacognltlve condltlon
were unable to make effectlve use of the addltlonal informatlon |
provrded to them because they lack the procedural knowiedge to which
‘ this informatlon is applied. In other words, the awkwa% subjects are
such poor trackers thatthey must direct all of their attention toward
the actual trackmg movement. Consequently, the awkward children
’were not able to dlrect attention toward the consnderatlon of possible

B strategles to lmprove their perlormance Hence the mstructional

R AR
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conditions had no sngnlflcant effect on their performance of the |
tracking skill. . P

! Perhaps the three instructional conditions did dlfferentlally
affect the tracklng performanoe of the awkwa{rd children. H?wever
these differences may have been hidden' by the extreme varlab‘l‘ty in

qrformances wnthln each mstructlonal group. Flr" ures 5and 7 in the~
o prevfous chapter illustrate the inter-trial variabfllty exhlblted by thee -
awkward subjects throughout the study In addltlon the physncally
flawkward are charactenzed as belng an extremely heterogenous group

As a result, larger numbers of subjects may be needed to study the’

effects of various treatment condltlo on awkward children.
Because the present study used are trvely small number of awkward
chlldren the effects of the instructional ¢ ndmons may have been
- hidden i in the varlabfllty of performance 4 )
- The poor tracklng pertorm \ce demonstrafed by physrcally
awkward subjects in the first test session was assumed to be a ‘
.manifestation of their lack of procedural knowledge. 'l"he purpose of
the second test session was to examine how different inStrUctional g 2N
conditions affect chlldren with poor procedural knowledge The o '
'results indicate that the lnstructfonal condltlons had no srgmf:cant
effect on the performance ofa tracklng task by physucally awkward
children. ThlS fmdmg is mter,estlng in light of the results of %?
grade 3 ndvice group in Koutsoukl-Koskma s (1 986) study,é& 5
| The tracking performance of the least skllled grox‘% in. |
) Koutsoukl- Koskina's (1 986) study, the grade 3 novrcgs, was affected
- by the lnstructlonal condltrons the control group performed

tg‘. L 2 \‘. ’ A k) ‘t‘&

& .
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‘ slgnificantly more oorly than lthe declaratiye and metacognitive
groups The reSults of the first test sessmn in the present study
lndlcated ?hat the ghysrcally awkward subjects are similar in

tracking Sklll (procedural knowledge) to the grade 3 novices from
Koutsouki- Koskina's study HdWever the rnstructlonal condntlons had
no effedt on the performance of the awkward children. This may
mdrcate tha; the physically awkward are not slmply children wlth
developmerﬁal delay or extren’le practrce deficits. If that were so,

then their performance should havp paralleled that of the novice grade
3 girls from Koutsouki-Koskina's (1986) study However, practice
deficits, compounded by obstructive affective knowledge or -
madequate metacognmve skills may be at the oot of the problem
Testlng of younger awkward children may help to determine the
nature of the dn‘frculty It is, therefore, stlll unclear as to whether

or-not declarative and metacognitive m?trucﬁons affect the

e

performance of a tracklng skrll by subjects with poor procedural

‘ knowledge
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CONCLUSIONS .
o The purpose of the study was twofold. The first purpose was |

novice performers

ot '
¥

CHAPTER SIX

to assess the procedural knowledge of grade 5 physrcally awkward
children and to compare it to the procedural knowledge of peers and
younger grrls of two skill leVels The second purpose was to
mvestigate the effect of declarative and metaCOQnitrve instructions

on-the procedural skrll of awkward children. It was assumed in this

| study that tracking skill is a manrfestatlon of procedural knowledge o

that knowledge of the concept of shapes and the abllrty to follow

verbal lnstructlons/reflect declaratlve knowledge and flnally that

’ metacognltlve Sklll is reflected m.the use of problem -solving and

monltol:r{\g strategles
It was found, as the.knowledge-based approach (Wall etal.,.

1985) contends that physically awkward children are significantly
behind thelr peers in procedural knowledge. In fact the proc(edural
skill of the grade 5 awkward glrls was srmllar to that of grade 3
Thls study also found that declarative and metacognrtrve

rnstructronal conditions had no affect on the tracking performance of

: the awkward girls. It appears that the poor procedural knowledge of

these girls precluded their ability to make use of{ either the
declarative or metag;énitive information. |

It is unclear what conclusrons that can be drawn from the
65 ' |



results of the" second test session, dug to a number of un-certainties.
First, the results of the second test‘session appear to contradict the
findings of Koutsouki-Koskina (1986). Specifically, Koutsouki-
Koskina foundthat the instructional conditions dld affect the
performance of the tracking task by grade 3 novrce performers
who, rncidently, exhibit procedural skills similar to those of the

awkward performers Second it is possible that the declarative and.

cognitive instructions drd have an affect on the performance of |
the awkward subjects, but that might have been hidden within the

extreme variability in performance within each instructional

i on Third, it |s possible that knowledge i in the. affectlve

-domarn .’ fluence the performance of the awkward girls during the

as noted that both the awkward glrls in-the present study

and the grade 3 novices in Koutsouki-Koskina's (1986) study were

most skllled in the metacognmve instructional condition. The

reasons behmd this are not clear but it was speculated that the

affective domain- may have had a positive influence on performanee in

: the metacognitive condition. The task under these condmons may
simply be more motivating. -

Although the generahzabrhty of the results i |s hmlted due to
the small sample size and the specmcrty of the task, the study
provided further support to the importance of acquired knowledge to

the acqu:srtlon and performance of motor skalls Theresults also = |
reinforced the importance of domam specific’ %towledge Similar to
Koutsoukr-Kosknna s (1986) results, the present study found that skill

66



; level (expert novrce phys ally awkward) ls a much more lmportant ?\lf\v\i
l determinant of performance t@n is chrpnalogical age. Hoyever it is N,
clear that more research is needed concerning the effect of
declarative and metaoognitive instruction on the procedural skill of
| awkward children Moreover, because of the obvious ithplications for
| the development of remedial programs. this question should be a

priority for future resea&gh ' /

RECOMMENDATIONS

1. Larger numbers 'mu‘st be included in future studies into the effect

¢

* of instructional conditions on phyéically awkward children. Inthe
. present study, the effects of the declarative and metacognitive
Tnstructions on the performance of the"awkward children were
unclear due to the extreme vanabrhty of thrs group in combln,atlon
with thé small sample size. / ,
2. It would be valuable to alter the task so that it is moye motivating
to the subjects. For example a situation similar to PAC. MAN would
likely be more motrvatlng '
3. It would be mterpstmg to include both younger and otder children
in future studles in order to determme if the procedural deficit and
affective difficulties experienced by awkward children i increase with =~ .
age. Likewise, it would be interesting to see if the effects of the :
qeclarative‘and"metao‘og‘nitive instructions changed with the age of

; the awlgward children.
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