Developmental Kinesiology: Maturation of
Basic Motor Patterns
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anid Sanatangienl %%fzmwi{;g;“” HHoborton, a7
daniiv the seope of specind arens o the study of Buman
iy en
dane over o penianl of many years but has ot had o deBaite Libel to

Cllne aten eover work whieh bias boon

Hlenniv rLainly st cise o deselopmental Kinvsiolony

Ruoberion
By gy e tm*;?w “?iw appliention ol kel
of motor development ' The aneful definit
appronch to the study of moter bhehavior which includes both kinenatie
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(reomotry of movement s displacement, veloeity, acecleration) and Kki-
netie florees producine and alteeting mationt ann of movement. The

wothadolozieal precision inherent i the appli sratimz of kmesiologienl
tmiquuh to mioveient annlyves 38 reasonably clear. But the meaning
of the term motor developmient in Roberton s de fimzs(};z 15 open to broad
Witerpretation. 16 s u term which secms 1o be ehanping from a coneept
fhat Jinits its purview to changes in motor bebavior duriny childbood
(Corbin. 1973) to an approach which considers deselopment 4 biclong
process (Halverson ef al, 1975 Lewse 1973 Boberton, 19723 The hife
span coneept of development has ap speared elsewhere in connection with
19700 and developmental
planee in
some of 1he

developmental psvehology (Goulet and Baites
physiology (Tuniras, 19721 but without sversnhelming g
Sither ares of study. Goulet and Baltes 119701 i citing
seisons for resistane to the lifesspan coneept in developmental psyehol
ogv. included Sthe complexity of the task basicl dillerone dween -
fants and the weed. methodologieal probilens mpl in ﬁw somparison
of Behavior i hiumans who vary widely in their response repertoire, the
preblen of subieet avih ;%;zi yoand the el cated wath 3&33}??
tornt Tongitudinal rescareh’ 1 many of the ons prevadl an db

Slsope ol & welnpaental giiii“ﬁf}z

area of niotor f§i"’z’£“i{'¥})E'iii,’"’ni, the nractie
ogy may continue to be restricted primanly to the stney of changes in
csdn omiotor developinent

motor beliavier pror te aduithood, advan
theory (Connolly, 1971 Schneirla, 19661 notwithstanding However the

prtter i cotplex beeause the study of skilled adult motor patter

fmportant to the study of developmental motor behasior and ioas une
Jikely that there can be or will be a sipnifieant separation to the two,

B Aetionornony

Approach

The study of iotor developnent involies the nlentification of chanees
i motor behavior Hesvarch o motor develomanent ia the 1080¢ I
Povley 019351 Caaltern 110301 Mot askll nd Walbman (1838 and
many. others was eoncerned mostly with performance seores and the
achivvement of spevifie potor tasks The 1vpe of date accumulated in
the nren of otor shevelopiient suee that varly period bas also been pres
dovinantle produetorentaill that de badieally concerned with whnt
clicnizes oeeur. Bxamples of productooviented motor development data in-
chide ehatiees in the speed of ranming, the distance of o throw, and the
height or distanee of a jump. A fuller understanding of the nature of
chanee o molor ?u,»h:mzw is iét)hhib%é* anly i the peocess whieh produces
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10 ientifiod (Connolly, 19711 A0 anterest in the Hliestion
il buck to the work of Halverson
wilh %%m; deseritive aopro

st levelone
%?2‘1% sison and Jocamotion, Wild (19370 wand & e
teal teehmigue i her study of thtowinge wid e hae

HE e desorintive appronch it the pust
e el b szrh of mhatar divelops

A e

Habibity of preeise and detailod infor
Cie bl il the develapienal chanues ot

e teney of this
¥ of motor development & the study
oveniont (Halverson of ol 1975
smirenl More sinaapriate is the ongituhingl model
beery :1%3(332@: G e

s

EAIe pREROIE OVEr an
~citionnl and
Been diseussed by Sehaie (19651 and Baltes
Hietenec on donaibadingd diata, not only
S rate anl patterning of devel
r;f the %Q‘if’fiii'lé,’ii,*i“ﬁ of the develop.
S8 and ol theie relntion
, e‘fs z;?z m?i 19701 The donstiuding]
i linited way by MeGiraw (1943 and Shivle oy
éz;ﬁm e e %’1’§i}§}§1}i mtal kinew
aetient of the desion o the Wisconsin stiddios (Gilassow
Cran OB g the mrf‘i; done by Sinelair 01971
ity e lansitinhinal ehilies Hted, ot tends
with ??iv fndings from crosseecctional studios iy terms
Z‘sgw»?ﬁ of disbinel develommental ove
dener ol movenints seithin the patterns (Halviorson o al
;fi o :‘55* %%’i?‘ﬁ‘ Q%zwi;;izn W7l BFuture resevach with miore
= should help to reveal the tene relative
lele dn the study ol moter developnient

Hore an

wnt putterns ol

| factors considered. the age of the subject s the prineinle furor in
election of the equipment ised callieting data the vouneer the
SOl e more Bsated the solection ol eflietive monn Muny ol the
more sophistieated techninues are unsiitbable for i Yauneer ape seonn
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researeh beeatse they entail restraints and ereate an unnatiral situation
i1 which to colloet dut (Halverson ef al, 1973). For example, nminltiple
Hiatrinientation neecessitating the attachient of clgons, clectpodes, and
polation belts is quite nappropriate when young childron are sulyects
11 children thus equipped sre asked to perform in a cpecific way, inoa
partieular loeation, and at 2 proeise instant, the ambience for them i
impossibly artifieinl. Even skilled adults need time to practice their skills
and beeone properly ;;z;mzmi when equiptient is attached to their bodies
i Biomechanical rescareh. Unless adjustment te equipment is allowed,
aorcalistie reeponse cannot E;{: expected from children or from adults under
the speeind testine conihitions,

When colleeting dutn on chaldren as voune a8 e and three vears ol
ape. the eamcra s the only realistie choiee of caqimpment and loosely
siructured cinematoseaphy the only proper vorresponding proce sidure.
Ample tine for orientation to the equipment dud envitonmenl encourages
the ehild to pertorm at his best sathout restrietion and with o minimuam
of tension ii"[%ih’é,‘fﬂm ot ul 10730 The resulting Aln is usually realistic
in showing what the ehild ean do, but it normally contains hittle footaoe
that will lend itsell to the precise kinesiolozical analysis of moverment
patterns. Beeause of this problem, the Literature on motor developinent
contains more deseriptive than quantitative analysis of the motor behay
ior of youne children. While general observation and deseriptive analveis
provide a workable starting point, they must ultimately aceede fto more
refined, more objective kinesiological techniques. The werification of
Buances of seguence and tining 1s the work of more precise procedures.
1t requires painstaking kinematic analveis which ordinarily ineludes the
meastrement of angular and hnear displacements of the moving body
parts, the caleulation of angnlar accelerution and veloeities of the woving
parts, and the determination of the integral timing of the parts in the
movement sequence. Kinetie analvses invalving the determination of the
center of gravity of the bhody seagments and the ealeulation of foree pro-
dietion are cven more cowpheated. Refined cinomatosranhy nsing tao
or preferably three synehronized high speed cameras improves the collee
tion of duta nod allows snore aceurate guantitative analvsis ol movement
ab all e aned kil lovels

Other types of equipment and provedures ean be tsed depending upon
the age of the subjects and the nature of the analysis Roberts (1971]
and Boy 110715 dor example, bave stilized the foree plution to study
the jimping perlormanee ol subjects ranging 0 ave from 5 1o 16 vears,
The foree plationm shows prownise a5 0 research tool o developmentad
Kinesioloey bt it s not veadily aviilable and therefore E'iax been used
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0By 4y g e waiy. Eleetromvorraphy (Buswaiin, 1071 1029 and
electromuniometey (Adrian, 1968 1971 1973) are additional researeh pro-
codures, but hoth requine He-consuming proparation and then Lunit
movemen: th g am‘sﬂ;% Space exoept where telenietey s aleo g roady e
suurer. Lhe Beaded eonmnitioned sytiipmient ubilized by some of
wse dotne biotechunienl rorcarch on shillon Ladult performanee (Garpett
Lok oo cliddeen (Garrett and Wilule 1991 e ot penenaliy
it But i bevitable e weee

areh ff'ﬁf‘?mif;iws i Bomechanies
W oeeels I8 Lee aond Nelson, 1973 Nelson,
e will be o irequently emploved

Lhe growth of developmental Kinesiology has been actompanicd |

' . cial temninolopy. New terins have appeared ap iizgz
I thew have maimed 4 iensure of ateentanee M
LDt 1o sive mcaniing 1o nlommation vlenned from
, ,.,§§<i§} S ol s mevenent anid PULL o develops
Ta i wing o iM ;zf some m f}z» ;m;mr ant ?{mm

.
o

sRitled wdudte a0 the performanee of the skill (Hapens
10T Habveran 1986 Halvoreon Boberton
Hollebramlt e o] 1961 Wickstrom 1970 Wkl

s in the moter pattern of shilled adulte uiter
vle have beon stripped away, The wature pat-
uwtor ekl 1 an important eriterion for ass iy
e the amount of skill developiient which has

tertiis Wed to deseribe thie same stamdand of form are
b paibeen LHdvoraonn 1958 Sinwer 1061 sl vone
ia
v e e g iﬁié’*’”?‘%%ﬂ‘" gt pattorns which
el s © matire o skilled level Movenient patterns neeting
imal for eriterin for o shill bt not }xvi cuual to e elandard foe
matire form are relerred to nn devilopmental | Wicketewn 19700 imaios
fure tHalver on and Boberton, 1966 Holloheandt of ol 1961 Wick
strom, 19700 or unshilled [Binger, 1961 Zinunerman, 1956) patterns,
4 0 ‘f%if:;fmszﬁi slage Divvelones wal Bthges pre dohinite and penson
ably separate wiotor patterns which appeis i the suurse of e dovel

Gl



168 Ralph L. Wackstrom

went of a4 particulae motor skill (Dench, 1950 Poe 1973 Seeleldt of
al o Al i

4 !36“t‘s‘iup;&w!sz‘z{ fowde Giraclual ehanges oreurning 1p. conneetion
with bl development of o motor skill represent dovelopmental trends
(Pov 1073 Wickstrom 19701 Trendds are obee Lodd in copnection with
ceadunl chanee non port ol 8 pattern or sradual change i an entire

pabbarn

Wi dominated Arm dominntion refers to the preciinence of arm
Setion i A movement pattern and means 111 that the armie) s the aniy
Cpattern or (20 that the arm(s) miu-
Jtes the tmovement andd desds the pattern (Harper and Struna, 1973,
Wakd 1980 The tor o %m;;;;;mwd“ = veid when there
S mbverent of the arme and rotation of the teank but ne chanoe i
the position of the feet (Harper and Strana, 1973, Woackatrom, 10900

[witary, piftern. An immature motor pattern in wiich the move
Bients oeeur essentially i a simultuneous rather than e 2 sequenting

mior contributing semment it

H”iii%f%i}%b &

HEnNet is 0 unliary paltern
Bloch votabion: I block rotation there is unitary movement of one

aren of the body  the entive trunk rotates as a unit on the famur iHabver
som efal 1973 Hasner and 2t I‘%ii“fa{ 189750
s to Uthe sioultaneous movenent ol
separate or distinet bady ;mm‘a in onposite directions’ (Harper and
Strinn, 10730 Tt is & kev concept in the development of several mature
molor patierns

AMany of the terms included above have ecome ding
result ol motor developront shuilies done at the v
af Madison,

8 Openinyg ?s;; Cipening el

Iy from or are o
sity of Wiseonain

DoTe Veroony Bacton

16 B beon noted that the gnensurenent ol anotor skl develobment
Praditionntly bos Bocn more converned With onteome than with process

and that evaluation ol progress has boet made on he bass of how fast
Low far or how hich snstesd ol on the basis ol how well, expressed in
tovine ol form Thus stross o wmaxinnim ellectiive veloeity has beeone
4 comimon anderlving dlement 1o the perlorinanee poals of ost of the
Baste motor shills used o determine product chanze 1 nwotor develops
mient Moreover the seliviiy etplinsis is continued when the process as-
peet of motor development s beme determined because the standard of
matnre form ds g result of velocitveoriented eltort by skilled adults
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Ti?i‘ %!zz;mrimzw of the veloeity factor i the study of motor dev oloji-
(3 the nead dor Reepiug the factor constant Motor pattorns
Been %’{é %ar quite difteront i perfonnances in which the veloeity ponls
sary. As Blagenhoe! 119711 states  Wherens masinnim v ol trunk ralas
tion and il motion are chara i

aid {?zf’ Tisin

s
i

te ot band throws, tounk staiilivation
sl se ek Bdy sestents are b teleristic ol eontrollod

M Beraiees 1 Tomn e s Lo, Fevordial whien the stnding
e o dor

- than and for maxinunm distanee by the same
frees (Materlind 10870 From this sort of evidence it o appeirs that
los viloelty B o caieolled varinhile the process results feam nomotor
' ent stude miEht present w specious pleture
te are other wave o which the velocity factor has an Hnportant
: L motor development, especis ably i the data ol
child & involved 10 a researeh projeet where the
HY reiirenent sueh as thronwing for distance.
it his fhaed performance sl not be an seoueate
G mesement patlern e dse of speod often 1
ith ?% way the Skl ordinanly is used by the child i
npbe et ;;z? the %‘,1"’?%&%’%113 done by elildron durine play
coel to throw as hund us he eanoin
;zmi%“zi aien o elose his quovement pettern
ge s the maentude of bis offort
capenes dn the crossescctional
Binal \fwg‘v Mg{ re thiere b5 an opportnnty for
the flming session and eventually display his

ine %zz titer Hevelopinent are concerned hat the
e Dused upon veloaily ean mask problenss in the move.
o to oroduce it Habvereon ot ;f! 19731 A study by
. i son for the concern. She shindied
Cboor throwers over n o

oohiioue e
; i f}f e

b oane] tun

T ieation of the elementury school girls was
veloei e of the Lall ot the sen of relense e of bl

Danstrated a o sten with the oo o the wime side
§z?magz anm n her pattern at the inttid Blming and continued in
;ww %’ﬁt‘i%zi**?} the suvoned venr of Lhe shindv. By contpast
z’!;ﬂmf»rn Peod the more tndire t*i;fs%‘?:ihfﬂz'hd Slenan
arl of the oy Hineers cilienls e

s

;f;??i ol %?zfﬁ Yy
they {?;sa;z&mg; Hath !
trate the risk of ceparating form and performanee when stinlving wotor
skill development. The eoncern i li;’;{if}?‘ii’ég by thie seork ol Hanson
L1961 ) which supiests that bull velocity bs uot un aceuvite dndicator ut
throwing kil development at the kindergarten level
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1. Developmental Motor Patterns: A Review

A Hoanm)

o 0 upright loco-
motion which beeins eonspicuousty with varions forns of erceping, cravl
e and walking (Gesell, 19500 A sradual nerease an the tompo of the
geedd i owadkne leads do the devilotinenl by ss:’;is’s%z’ﬁzzi form tor run-
. phase durine
i ;m ;i torm tovand

B bl A bmnorant atie Stape an the trogre

b
ning, e alternate Torward lep netion and & 1o
G dron L

cach stede Before the elabd con o

o s conedi
iy he et dlevelop

tie nore Ais*:;z:mzém;;{ pinlnre for s auchinine
Bl et bevone more relinal and st anporis
Phie abifity o oxert more topee  lekort 197800
1o the nistire puntine patiern fabwnter 197050
Jaes o Beabalar, 19730 the s 34‘;1";% lu

1%;3;
é}f Hat
fankie

cral g

the 3«:%?@ -
proisive oo eontinies bachuard axiouing o
ankle & hieh Rickup with the be :
phase and the thigh swings forwand nearly to the b

anh wder the forvand oy
Hoving shahiby ol eontaed 1o abeoih

.

part el b reeosery. The an ;
%%g forn u{* swing-
Gheoarin bt

areana dhmronall vand dnteropostenios
Ui i bont ot about o niehie aasle g %me ??&fﬁﬁ!i%‘ié s
aobiete dess than woveht anele o the elbow The fruns as oo
Al e and lee netion b snhsonized apposition

I boerali] prores sharactirize
Phe iisinens peeene
tind to mnerensil nunning soeed s I 11950,
Drfbmes (10620 Tomney 110640 snd Wacksiron (1081 Lave wentidind
cnd §§3£* azt’%’i‘i

he developuwent of stune ot

i

by acenes of moimncidentinl clinecs whinhrepnes

somend the srduad and vottispode vl

apadal provees Chor aoeiod ol s Hie e

tneteases the puniber o strudes tor sod o .
tecranes the st

i the Boioht of the contue ol wravity e

Gf the heel ol the oo
overy fent binde abead of the
gravity slearciien andd e arne suine theane w0 loheer and

Gl low stension i gsz*u;m&%ma itonsos the b
covery lee phereases the dstaner e ne

contor ol

Lol untlori op ;uwéiin‘gz patiern Do shodt Bhe frondd s o move away
T o bonding, tesbine saliorn upiead of 1he varly slioe of rannine,
B patten whieh cophasines the desclopient of lorws ard, horizontal

veloeity (hip 11

See il the vnlume b 10
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2ol by shiovwne bonndine vertionl

fon Lowae Aly

S o e eaten

whoanead form of an Saveniold

Soniinnt

Ly ol spnting eontindes, the tvpes
et mm sdult porforineo el be o apphed
o the stidy ol udeselopmental forn For
s HOBE geed s Bores platlor o tneasine
lorees exertesd by thie propulsive lee of
pted o determine the setusl components
i the propulsive Jee and o relate
ciienl eonsteiet. Bhenretienlly, onee the runner
finng cd the propubaie Joree of Lus Ludy

conlaet

cidl s o roverse the downwoand

chooeedrs b the nonsuppon phaao

L boruontal dopen a0 s point fo oo

snh et dor ey neeabive homvonlial bk
e

tento g propubsive peere
the tluwretieal sssimntion The
i siive horizons

The Bl

L

e e propuleive phase of the
Conening oo the deree

1t wahd b

Glect of aobpertonl plaeoiind b desilope
ferne Tl suprd donl on The it Banner dppears do

don the s sheaid gl the forwand v conter of sy
cotid be g omelatiety livee beidong foree T the binkane
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fores i verifiod, 1ts relutionship to the developmental level could be inves-
tipated A signifiennt pegative horizontal foree might be an advantage
OF even g necessity for the beginning vunner as he tries to keep his speed
within a manaseabde level The foree plationn eould also be ljzzf;é m ton-
junetion with cinemutography to aceept or reject the notion that the tech-
nique of throwiig one's head back, as jnexperieneed runners tend to do
G actundly shortens the otride dud places
e center of gravity, creating an unwanted

whin they are drve o ruy
the support foot well nhead ¢
brakme foree

Dribhnn = 01971 Kinerie snabver of the recovery los during sorint nun-
nibe represents vet another fruitiul approach to the study of the move-
pent pattern of running. He dfound distinetiee s of torgue and
Constont wf!t;i*i‘;;{‘:« ol domiuant midscuiar aviivity 40 operation at the
hip, knee, and ankle toints of the recovery leg The tudy }'%f‘%ﬂ{*{i prelimi-
msz data concerning the effective range of muscular foree involved
An atterpt

.
s

prodicing chnnges o dhireetion for the lowr bndy ent
o obtaina better undesstanding ol the nature of the chunees w develons
tental form must inelide stadies sumilar to the one by Ditheias Jt st
Hhowise dnvolve studics which previde vlectrorvooraphile vertheation ot
1ol el

faid

the results of vincmabie nhaly s

Bodumeing

1

it

Jumping abulity wivariably is measurad by e Beiolie or the distanee
of the jmp rather than by the qualiny o the form usod 1o perform b
For munny vears o verteal juinp or o e ol lone amp e been used
Lo measure the jumpine ability of both ehildren andd adulis Henee ot
15 not surprieing that the study of devel ial uhping patierns be
Been condined lareely to the adentiiention in theee tun %.}zzﬁzf
tvpes of qumps Hellebrande and assoeiates (19811 rved that the
carliest developmuental form (b an upvard Juimn drom 1o deet was ke
o bipedal hop with no speciad forward o upvenrd el AL e mature
level the snoveront pitterns of verbicad sl hotizonial mps nude from
G twosfonted takeoll show suporing: sinularitiee The wf;uezazmi patiern
of movenients fovnd io both swmps starts wuh chouldery Bexion and
continues wilh extenslon at the Lip thon the koee and fually the ankle
i rapid steecssion (R oiras and Rarpovich 1967 Bov, 1971 Wick:
strom 1970 Zunmerinie, 1UGBE Ax o rosult 6 these movements the arne
are raisad overhend about in lne with the trunk and the legs are fully
extenided at takeofl. This ordered and well-coordinated sequence of move-
ments, terminadine i extension at takeolt, represents an effective appliea-
tiom of 4 succession of Jorees applicd oeer & noximum offective distanee
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e pattorns of ehildren towd to anelide Hillbary
wiion and shaw dess than comnplele budy oxtonsion
1 1‘44;;2. Lhe tusk of jumping as high as possible oiten

Hie ehibd to miean pet the feet s Hiehae possiblel il

M anpears that the antieipation ob geltmg
= il e comiplote ap hication of available foree
bl s not entend I Bully s be Desivos the vronind
M%z%*\ forward, Hexing somewhat at the b s nnd als
Kiees (Wickstrom, 19681 This ditheuliy s overs
il §u‘ child is supeestive of full extension. Asking
sieet held (Jf:zfr s head and st ont
st et n {E Cuse ol g relatively mature pattern
teofnoe (Halverson of wl 1973 With
SR requiring an upward streteh, the Dt
%ms use for the vertical Jump are beavily uifluenesd

tapid progs
sare several

Wibson 10450 s action 1s
wvement seadence. the preluninary crouch
k remnins more upright during the preparatory
2 and body beeome more fully extended at takool
= formand dicnlavenient of the conter of gravity as forng

A Aeton S betfornes o the veriiead Ly
and s B contribition was vemhiod feeently
it ol a foree platform (Pavoe of ol 1088 Vigorous e
m fm;f%si to evoke extra foree for upward propulsion of
r ool gravity o the hishiest possible point

, he child s carly prabloms o vertiond Wpine
Hg and movement of bie armis to pet the potentinl benefit
S by Bte dhe biming prohlen bosalved and dhe
Hly exbinded. sequentinl juniping patbern s made

L einly oo juliping oo = a tendeney tawand a one footad
takeofl and a backward or a sulewandl upbad wineineg miovewent ol
3

the anns thellobrandt of ol 19611 General proctess towand tadure form
1 the lone junip follows Lines Limilur bo those in the Vertioal J A
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il hs-* feHI} ?)mui 0 zfr;mmm»

aelistments and o controlled bindg

crur the lop
dy extends more

developmental changes oceur, the preliminary eroneh gets

anoles al takeoll andd ol dnoding beconme o v othe b
comple Jdetely at takeoft, and the thichs flex to a greater angle during thght
Felton 19600 Halverson 1958 Zimovrinasn, 195610 Arm moiement
ehanees from an upward sideward balaneing function to a swing that
1 timed to initiate the dorwand propuliive sequinee and contribuie o
tiore eomplete body extension 1P 20 doflicht mevemients becoine mote
effeetive ns arms and trunk remain straight to reaet to the rapid forward
wovement of the less gl as thie kiwes are Bexed markedly to minimize
anaular inertin when the lers are swune foraard (Hay 19731 These ine
provements m form usinlly result dn nproved perfosniance tHellebranit
clal 1861
Loy (19710 conducted an mportans sty relating to the stability ol
the novement patterns used b the standhing lone e He ueed o foree
platform and cinematosraphic procedures fo vestigaie the Kinematies
wind kineties of the stamding e dump i bovs who were average pers
formiers in their pespective woe srouns. He analvead the unips of 20 bove
e pach ot aves 7010 18 and 16 vears to deternine anvular velbelly
and angular aeecloration at the shoulder, hip, knee ankle and metatars
sophalanveal joints, The observod sinnlaritios 1 the Kineniatic patierns
of the different ave sroups lod Roy to conclude that the soanding lone
famip pattern s well establishid sl the beginnne o] sehool ase and
ehanees very Ditle touph mideadoliscence, Tnereases 1 maxinal foree
impulee, wdd power oceurvesd at Jevear mitervals o the 7 through 18-venr
aee pange, sl were attabubed entirely Lo ehanges 10 mass. Rov's study
Lielped narrow the ehasm betweon the primarnily chservntional inlornin-
tion on the jumping patterns of pre-school children and the more sophisti-
ented kinetie study of (e porformanees of shilled junipers.
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3 Runneng Long Jump
The running long jump has oot been studied Dieciely o exlonsively
in connection with developnontal Rintstolooy (Walian LA TThis e
fmewhat curions beeane Goparently ason mole ol Lepe ol amp

seow 10RO B the onis toqiiting g dwocloated
Lakiol Lndariinadeny the ellovtne vonrding mm; of therun with the i
enlt sl veliable porlovinanee in the vannine
sreblem up (o advaneed levels of skill 1 the
Lo eolleetion of data are olimnated or
];z‘zz;% will provide o fertile aren for study by
& Une anticipared outeome of sinch research
tiderstanding of intertask relationships botween develops

Kiniselon

s Used an common parlanee to embrace nearly all the
in which an upper limbist s used to propel an object.
:é{:z;; Btk seetion will e confined o the enechanded
i Bien studicd dar more extensively
kil catesory,
m avveniplish g partwealar theovwing
i?}; ‘szf;?fizzw to B eaperience and his lovel of
i k belore %zzm B o !%zrms iiw :;ail ?iargi',

Din b siee Tiifﬂ ter ?smqiw %w Uees al any given mfm
hown b weuld probably be
seful Walhin thie context the genernl dovels
Shiad Brend for dlobdren s to wse anderhanad patberne ;am;r 1o overs
T &if;si Lo deehnipies belore onechamdidd versions
Wag Jones 19511 Boentually moet ehibdeen
fingg aoderm nf n Loverhnd tuow

Aot bt vern ndiaentl anndy G ovirhand throsiie patierns was
done by Wild (19371 she comdueled o detailed einematographbic analvas
of the throwing form ol a seleet group of 32 children representing s
1t zﬁi%i nep terenls bddenn the aoes ol 7 and 12 vears The eliliben
ff}zzf‘ sty dhfleend vpes of s mtvenient and fve diflers

one lis evperienee hne

doan s

.

Lo o

duce whole throwing pattorne which punged from armedominated to se-
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quentinl patierns However, MWild catenl that there were only four
clearly defined stupes o the development of mature form 1o throwing,
L Stage 1othe throwing sem was drawn sideward and upw ard or forward
ared upward to n position above the shoulder with the forearm we 1 Hexed,

The forward niotion was i the anteropusterior plane with extension at
the clbow begmning varly o the movement. There was a slight forward
{ruitk sway aecompunying the arm movement but the feet remained sta-
flonary and the trunk did not rotate. In Stage 11, the leet retnained sta-
tionary while the trank rotuted backward in the direetion of the throwing
e sehich weas cocked as in Stage 1 The ar mitiated the forward move-
nent und was joined by the forward rotation of the trunk Arm action
iihoin the earlier stage and
gwetheounh, bn o Stage 11T the
Howre retagned with the
’ The dorwand movee
shie we the throwing

it aelaved clhow
sl downeard, In
izz‘%; roation,

Wi s woke hovizontal nlane than wae
thove wos aodehnoe forvard dovwovand o
bockeswinge and e trunk rolation of St
By sweipht slifuing ahiphily B0t oppiniie
st invhuded aoslep with the oot on the sap
Ay frunk rotation, oblgie or horizontal arn ey

exltnsion, ‘mxé s followthroueh aeross e
St LV there was u dovward stop withothe opposite bg
andd imuz{mm% aedbction ol the dhrowine arm Wil enild 1 e
mature pattern for overhand throwang hecaise 1t coineided basieally wuth
the pattern she dound o an oabslysis of the throwing donn el by 4
professonal baseball pitehir Dreeel (1950 Habverson (1960, Lene
P97 anil others v ronoriad oheerving essrntinliy Lhy sane develon-

mientalbsbigesan throwing.

Alditionad veseireh has hodpedd dlapliy coriaan speets ol dhe provess
tvolved an the deselopinent ol vverann Uiron e =il Jdowes 11851
analvzed the theownie patterns of chililnn s 400 0 1L venrs
dudeed that more efteciive throwinge wis oothe -
borool levers used within ¢ vor b otrunde shouldey e complex
Blerh (190890 Jotimd o developruental trend tonand the sraiunl Gponing
of the throwig pabiorn fo take advantag o the polbentind foreos 1n the
bargest posstbde dover svetonn Her sabiocts for the clnetnatogranhie siudy
tnelinded fwo airls el two bove fros eraides 2 4 and 6 who were the
bist throsers o thede pespective arodps based on bl selensed bl
veloeity . The better throwere pt fhe soleet erinn were the older bove

thile by nerens

whose bishiv sonibe movenent patterns involved o loneer forward step
areh grenter panees ol semental movennt. skl b throwing anonz
Bkern s sulierts stmnad to be dependent tpon st openine of the nove:
nient pattern with ifective use of a comploshtined Jover svatem The
hasie sequence of movenents for all throwers i her group was cementially
the same, hut the buning varied considerabily

|
|
|
|
|
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A better nnderstaniding o de Velopnwatal throw e padteris should oo
Sl from the reeent resenrch eondustd onthe skilled widuli overarn b
tern. 1t is wenernlly aerend that the skilled pattern sonsists of u forward
sbep pelide votation aanad tolabion, shoubider ndinl rotation, clbow 1xs
sl weist aetion LAbwater and Boborts 1968} it there are
1 aelion that are anelenr Leme 10970 soncludin
I dspeet of the overhund throwing patter of her
anm action, and Tarbell 19710 found that even n
£ at 100 framies per second did not reveal precisely how
e throwor s Band Dneluded o the research which hus clari
Sathe s el B Ateatey LLUT0) Tarchell 11971 that
B e Hipanies extension at the elbow in the latter phase

= sbidy of waen with hieh Bl women with high
Wonten with averace throwing skill verified that while all vsed
baSIE oveent batlern thore Was an Hnportant duferenes
0 mu% by skilled and by average throwers Skilled throwers
aerus ol the throwing arm to 4 position approximately
eitliders and retuined this position until the ball was
| verdee Skl by eontrast. horizontally adidueted

uificantly in front of o line through the
combimation with trunk rotation. positioned
salder of the throwing arm and subsequent
Son eniirad i saeittal pline cnising 0 pushing Detion,
By motun had %wvzi noted presiouslv (Bowne 1060
Lkern 1989 Blinehuny, 1971 Hansen 19611 but o had
Shed so ity The recent bodings onoarm action
i orh steanely soe that the horontal addue:
stane LY mture pattorn niehi be quoestionad
chanticd to distiingoish belween the whine
thrower and the pushine motion of the
A ovoran thrower B 81 This wondd belp oaveid
W paobiens of veevnrch worliers (R hinehum 1970 Blin.
; 19700 aeventinge o pushine aon aetion g the adult
Gl the st of e ooy pebtorne of voune chitkdren

C cxadl natare of fhe e o Suhinlike’ ne netion uaed gn
Stetrois ovothiaed o pontihes o be s inirizuine but cniznatie
topie. Research which hae provided clues to the understanding of whip
s«nmz i 2%%5 Ari mtion pebides e vestization by Diobline 119700
W%ﬁ}}i‘ i:;zz%imi Lo one adult ale subiiel sipeesle that e a0
el e the throw izl be quite ditterent broan
,?s can be inderred from the observed movemonts, He proposed
101 has an dndiveet rather than o diveel influenee on hall

{?%?};i i
i

E
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P o Overhanid Sowing patlonns of aidult § L

i omodion Lo Matare winpti e i

apend i the overband throw By anesthetiving the trivens musele hie was
able fo show that the vormaliy bivh rade ol elbow extension o the nvere
s throw ean be avhiesed wathent participasion by the prine extensor
Preutsch (19700 aneitioned St monentun pathier than dhrect tneeps ae-

tion miieht be responsible for forearm extonsion i he Girowine motion
dned Atwater IR pz’ﬁg}i coed earlior thar pentrifnes doree caused b
trunk rotation seewed 1o be responsible dor exienzion a the slbow Al
il hove & possible boaring o the saplanating of the whin
Ding s msbion o slilled overhamd Hvowe
Another aspect of sliled torm which nipht be closely velided to the
whingdne aetion of the avis s the blockine o sunpat aetion ol the o
swand des durie vicorons theawine Drveon 110701 and Dricker and
Tocker (18671 sueeest thiat e dlowing of the mevenient of the lower
seetion of the body actundly inerenses the velovity possible 1 the overs
hand throwing motion. skilled throwers tond to have u relatively stable
pusibion 1 terme of the duele ot the Boee of the Jorwand les durene the
finnl unfolding of the thraswing motion DA Twater 1970 Lyon 1oals And
st little sttention L bean divected 1o the pole ol the forwand les 0
Ui eonprlex Bk svetins ol torque whieh as doveloped woound o namber
of axcs when a ball 15 thrown in vigorously using an overhand pattern
(Plasenhoel. 1971 The matter obviously requires further study,

propos

e
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I Sieinine

Striking skills terud 1o be Lisk specifie with ench hasing o st of unigue
2’@3‘{%‘;?@& Fach slill vonunee o partieulne ohieet o be sipek bas qeally
i an overhand sidearn, or underhand pattern with cither o spevial me
Hivinons or u designated part ol the hody 1t interisting to note that
i Rines
bevn e
zi‘m boire niy

teal stidies relating to developmontal form i striking have
Iy conecerned with one-armn and bwoiarn siloarin paltorns
ntary formes of spovial short slolls This is 10 conteat
aiural \%L{‘iix%}%*’ mtz%w%a i $§;a‘ oyl }&mi 121“’(*?}3 ’i’iw hiti-

% z%«%y Hon i%wzr ;m;;:zz t"ﬁ;}?its in nmz;y ﬂniﬂng tz«»lu
by Breach (19503 who observed
s i«,nw wations 1 the itial attempts of voung
S o perform an underhand vollevhall serve
tal evidenee that children revert to the overhand
seck thie Bishiet Gestiranee for sucecss iy striking
sberton, 19661 As a general developmental trend i
i s from the forward facing overhand pat
ontal pattern (Halverson and Roberton,

o dUT0

o g‘w overhand swine adiustient s made to

ing forward af the waist and ot the knees
§§i£ tronk and leos g sumilar o that need 1
‘;;%x precades i aetion (Wickstrain, 19700 1 ad
‘ (z? ?%%f‘* ball s sot necessney the striking movement
Bit ol secotnpanving Jorward body
' ;‘i”%gzv 1 throwing pattern from Wikl elass b
?ﬁ%éi}ﬁw A nadde towand the sidoarin swine, the olinl rotabion
ol the noin the pvorhand snttern can e accompsniod by bloek
d step (R L Wickstrom, unpublished study, 19681

D o oihearn Palleen

The carliest striking motivns that von ane childrenanubke inthe horizonad

Diane bobend te e aenadoniinated UHbverson andd Boberton 1066
and mlally ndare natios 1B 1 Boek folalion of the trank

and peluis orcurs at abont the same time as the forwared arm i
this stage of development Case studies of the oncarm sidenrm swing
show light differenees in the Lming of trunk and arm aetion. Halverson
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2

Fuge g Genral stases of deselopmental form illisitated with sidenrm sinbing
patlerns of dieveir-old Bovs Coper Av domunation Center Tritars aetion Lovee
Opeaing pattern,

and Roberton (19661 reported that block rotution of the trunk and pelvis
tnmediately follows the wntial forward wrm tnovermens while Hurper andd
Stewna (19730 idieated that bloek rotation and arm motion are started
ab tie same mistant

Progress in the sidearm striking pattern continues as the pattern opens
and the rotatory movements sradually unlock In ense studies invalving
4 d-vear-old girl and a d-vearold boy tatper and Serona 197380 0 was
observed that the first appearance of opening was coincidental with the
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abpeatance of a forward step in the striking patlorn Hyperatlinaon ol
the wrist was also noted as part of the phicnomenon. The amount of open-

é 1&'&%2; 2’%;%* %rgz-ii%mzéi;g ol the fovward elride and wath the

iﬂ ih i;» cantribution to ke i the praduction of e
Velociy ol the shiiking mplenient ) W increnses the oy
ii?i”ﬁ‘ piy be

Lanee over which
e thlay, 10731 and it places the museles on 4 streteh
desove 1O720 0 e elaldd
aes Lhe s bench ot obetinge when b eoncentratos oy
xm*w%u %;% L0
Sl
%? Bl

e foreeinl tostraetion Hanper and Gl

a0t mather than on speed Hovwever the ipilse to
2 cepecinlly among bovs, and most children progress
Edtwater 19930 sidean stoking pattern

o

i Paiter

Havonally downward strik-
n the poll swing (R L. Wickstrom, unpublished stuily,

] | Bas been o preliminary study of the ¢
i saitern o

: ‘ an overhand
o oat the bl ‘*,1 i{iz nereasine aee the over-
vyt g sdleae pattern The ehitld tended to lower

bonsline s dhe waiet and the knens and thvn sl
e b ‘*«Wit%ff ‘&! huv of t?w f*}n} lrs st

noan s:}hizc,,me piam; at;’@ng}}; slg
g’;z;zgamzai sidaritios du stekine pattorns,

ABer dores of stpbine. T 8 variinion of wailkine
sense that pelvie rotation s followed by hip flexion
G

Do e
0h in s Dreard swneine ntion (Cooper and G
‘%%i%?é;; Bave the capantie for the vinorne Eaig} rutation required
Ve ke by a3 v dlabarte and Metealfe 1968 and
erense in skl eradualle al sieeessive ape lovels. The bavie Kiokine nate
terns which emerpe from the carly experienee of ehildren in the United
States are the straighi place kick and the punt. There is little exposure
1o the nstep kicke wo praminont i soeeer. The question of which kiek

ur kicks o f%af be eonsiderad as part of the natural development of kick:
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i patterns s primacily of aeademie iter beeause of the high degree
of saneness i the basie patterns of most kicks Plagenhoef (1971) deter-

1
i mfi fhit toe kicke in foothall and in soceer are wdentical from the
andpoint of technigue, aud noted that the Kicking motion in instep kieks
i»q; Follows the snme basie sequienice of movements. Similar findings have

been reporteid by Burdan 119551 and {oaper and Glassow 110723

Fhe mature kicker swings his kicking leg forward by rotating around
his Teft hip (supporting legy and brnging his thigh forward quickly while
the lower Eﬁ;::_ floxes. Flexion at the hip docelerates as the lower leg extends
at the knee until the thigh is essentially motionless at the mstant the
hatl s contueted (ibsanw and Mortin 19661068 Plasenboef, 1971,
Roberts and Metenlfe 10681 The foot gets much of it veloeity at impant
by the decelerating aetion of the thieh and the vigorot straighiening
of the lee to almost full koce extension at the preeise moment the bl
= ateuck by the foot

i

The Ploce Kook

The child has two wain problems i the early stages of skill develop-
ment in place kicking: 111 he has difficulty placing his support foot n
an elfective position in relation to the ball when approaching i, and (2)
Lo B to contend with the gneerbunty of keendng lus balinee on one

few while perlorming o foreelul mintion with the ot penschade and
Ioekert, 19671 Deaeli's stidy 11950) of the development of kicking skl

in children ages 2 0 6 vears rovealed ehanges n the pattern used to
Lick a stationary ball from o stationary position immediately bebind
it The first stage was simply a forward pendular movement with the
kicking leg remaining nearly straight st the knee and the position of
the upper body seareely chanping More action of the kicking leg was
uhstrved i the seeand staoe The lop was foved hackward at the knee
to provide for n longer forward are in the kicking motion. The additional
foree generated by the more extensive leg action necessitated a small
Aottt ol ar oppestion and backwarnd trunk lean as the kickine kg
moved forward towand the ball A thed staee indieated 5 delinite incroase
iothe ranse of preparalory movement dn terms of hip extension and
further baclkward Lt of the foot These inereases were aecompanied by
preparatory forward bending ol the trunk and resulied in sgnificant op-
pomition by the contratuteral arm as well as baokward trunk movement
during the ek Deaeh wdontibied o fourdh slase which was an extension o)
th moveinents that oveurred o the previous stave. As the Kicking leg
was cocked backwand by bendine at the knee and extending at the hip,
there was rofabion of the bip away from the direction of the kick with
an dnerense o the offective distanee over which the forward kicking foree

i
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iine forward savenent which s well eos
DE omest tnimatire aepet of ber foro bbb ot
Lohe Bubie boo ot contaet

ied. Inerensed arm opposition was coquiirad and the follow.
[ the kieking lee was higher and miore toward the midbine of
Hhan away frons the midhine as often oceurs it the loss mature
4 apparct thal the ntent of the kicker ehanped during the
hope ol wierely contacting and movine the ball, to
1o pronel 1 as far as possible. Henee, the importanee
C Bl veloniby ol dhe kickine foot nl contact seems
ueture enrly and probably prevails throughout the develop.
i ek
“anice towand amature form by progressively opening the
' z otion aud by improving the timing
guenee Dhere aleo s nnroveront
. %%g U oor taning dggironeh with the kick Fore
oprh o the %;:k;tz;}; motion helps both performanee and
if contribites veloeity which can be added to the kicking
the body i position for miore pelvie rotation whieh
t distanee for the application of foree (Cooper and Glase

. 3?12%

The ount i different from the place kick i that the ball s dropped
dne w%wi hatore §£ Faviie €§w sfg‘m%zg% rathy }a i m;m Kichod olf the

; il iuﬁ i mufzé i"li}% g than
el s ?§zf %mf% ot ol ;m,, o1 an relation bo the L of the
Bk naon iie;zmv Mothe bl b contnetad with the Toot or dee it
ol s atraie b nard or apward and ok
Ghmenta] biBenlty an the pund s Hhe lnek ol
e ;ewi BEOE 0 the deop whiel ds needed to bl

ocontaet to be anade on
e m'{?zsi? Zi‘;ii%z on %izéf lorvier or knee whieh is the ease 0 Hhe
I is merely dropped from forward-reaching arine. The developmental

b
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chitiges sehieh roprosent progress towand puture form include at least
S prehnary borward step, lower release of t}w ball with release oceur-
;*iughvfmm the support foot contacts the ground, faster knee extension,
miore provennecd v opposttion, more backward trunk lean, and -
Gicisod extonaion ot the arkle at condaer tHalveron and Hoberton, 1966,
Poro 1973 Wacketeom 189705

Thv developmental chiune

Cin kiekimg wlaeh have boen reported are
aetionad

mostiy the findings Do etos '
g ol othe Biirntion of nattorns wedl an ke
veports of bue dngortant izz;i;ﬁi%iz!iénz‘;% sty Halverson :mf} Ri; ertan
(10661 esied a prehinnnary report on the o iz%z*s%;;’;z'mfzaug} progress made
e kieking by four eh z%dm«;; who had been studied over a time span of
4 vonre Poo 110730 reeently renorted on the f;i{swiz:s;sfzzf*zzfz’z% chanses
which veetmrod 1o the moveinent ehuraetorisiies of the pant dor one boy
i the shidy whote progross s followaed tor 8 vears The maior dewelon.
sontal ebineis wwere sumuarized o the ot three pointe: (L1 oa
4 othe kiek witn
coanreach

chnee lrom o oneeste ;:r ‘mgi’i;séi‘h o onlwostonanron ey

W operiod of fhivht oe
advaneed stapes 0218 by

e ;z‘ 1 dzm;;pmg z%;f ?mii from a neieht e
tween woist nd shondder level 1o 0 Bt releas iy S the hall
apavard st ontsard drons the body gn ehiest dovel 180 mereasing use
of opposition of ann and leg o nbrove -mh§;ﬂ¥ foiiowi iz ball contae
bethe kck The ehibd bl demonsteated an eBective eiing mintion at
an early oaee aml by 5 vears bad reachied o kove exbension velonity
comparable to that peported Tor an adult i Boborie and Metealie 1068)
Paes case study 5‘(&\’4’:12{,%% w?!;g Houn al appronch ordiiany
wonld not 1o chany = ol aequiring <hill which
s {}3 mature forn but whieh do nol
detrnet from the ke qepeets Bor pnande b boy b the Bovenr ease

Sreoinennsistent wn%a DT e

study developed noliop n conneetion with s taeesien appreneh This
1 wasociatad with wnture plaee Kieking dorm i soceer but rarely e ob-
served o the pusting for ol skilled wdulie. He sl lowerad the poind
of selease on the badl deop but then at o later staee developad g pushetype
ridonse pather thun the weund deop. Netther of Liesd pevsonalized arpeets
of dor deteactonl from bis basie Riekne vttern but they night pose
probloms froan the slundpoint of future v ellectiveness

s

i5

I Moton Parrenss o BAME Conones

Wdesprend dnterest o the motor developoient ol eduenble mentally
relanded ehildron e 6f rerent vintaee. The modicun of resesreh done
o the novament belinvior of EATR oluliben has boen foensed primanly
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Off petiotniee sl than o o
led to el vone

However mnterond b poslornnee

fori oo Bentative b hte wolutive Lo miotor

mttemn development have been leancd from the sparse evidenee eup-
By asaiahle
1t hoe Leen rensonably well eotnbilished that EMB hildven lne well

i e Botmal colnterpiets

ured motor . pedlorianee
Clowe %‘? A imm %»i z! al 196y ‘%‘37413 AR

a1 for slower ll{il?ﬁ‘{*%:ﬂf i {im gim*viz);rnss,i

#

!.

Hot esttieels dhoae bt Bisth environmental ol
‘ |

tRuviek 1993 Haviek 0w

toobe

Crrant o sl mtor skall developmens foe BEALR
i eanrdly trend ootor
tliren tonceivably go
Losane course of notor pattern
with o fater etant and a slower mate
iz that the mhotor pattern develop.
anided ol m;izgw andd dollows trends quite
il chitbbren but the notion currently laeks
e consndoration

ol il
iy et ol

i

miereaball e sty ns well g
by retaeded b Gl They bl
wm@is% 1o study the standing lohg jump
okl EMR o Belore anabvzine his perfors
Gl sl thew ssevriained that there woas o oo
cors the vertue fomoris and biceps lemore
d Lhey alse sound the if«it,i?;w{‘{*i capahble
s balateral des netion in

: é*gift"é}”i?f’

4osite

levenr {;ié wisgef% x}m w:i Gt pattorn
Nove of lue slagiine
g Lo aetion oeeurd an all
chded the diranons b aetion il
Dreneth 120 b B e bilite e conbiel the

aevichronon

ar iG0 to bie mabily to Bime o seglioniee

C None ol these Tietors b oneeesaarily g
Loedy dd weahil do the speens
tor

twn ol his
{}f ?{;ﬁ??%? o
et handenn e %:f‘szi%z%zg;«t ol this
thal wirninenin !l aiiors poninbuiing o n;;mrﬁzmi%i -
ol devdloirent s oty SR e are by z*m;am;w e for
the relntively inundiure motor patferns observad i BMB ehildren
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Addrinn i Ausxter 119871 studied the eharacteristies of the running
pittterne of 46 edueable mentally retarded bovs ages 812 vears. They
colevted the following ten variables in the running pattern for cinemato-
craphic analvsis: (1) spead of the runner, 12) pereentage of fight tine
(30 steide Jeneth, (31 contaet time, 151 foot postbion at landing, (6) angle

of swinging koee at takeoft and (71 at landing, (8) anele of the swinging
th wh with the horizontal at takeof and 190 arm position at takeofl and
(101 af landing. When the data from the ten factors were compared to
sitnilar data on the running patterns of normal children, the EMR ehil
dren were Toud to be inferior on all the factors measured. The slower
running speed of the EMR boys coulid easily be anticipated and the find-
ing of differences between the two groups for the other nine factors could
thin be inferred from the known relationship of the veloeity and angular
displacement of the limbs to the speed of running. The results of the
«t that progress towand the mature pattern ol run-
Sl slower and bt necessarly

shidy stronely sum
ning for the retarded chibiren wa
otherwise differint zmm that of normal children.

A tore vecent 1y stion by Auxter (19731 mepired into the throw-
ine patterns of mentally returded children. € zi‘zi‘»i‘;‘az‘zzi‘;#rﬁzﬁzéf’ provedires
were nsed in the analvsis of the throwing patierns of 72 boys and 38
sirls between the ages of 7 and 12 vears. Through the van, the chils
dren progressed to more effective throwing patierns in terms of weight
teansfor, leneth of stride, hody rotation, length of throwing are, and inte-
gration of joint action for hmproved leverage Auxter dentified 15 differ
ent patterns which he sugeested were indieative of Cinereasing develop
mentul lovels of effieieney’ in the throwing patterns of the EMR child
The 15 disereie throwine hehaviors were vetained for their greater dins.
viostie value rathior than beine generalized inte fower staees o= Wald and
others have done with the theosine patterns of norad chibdren. However,
Avvter snoveated that o the data were analyved noa manner sinalar 10
the appronch used by Wild the result would be guite comparable to the
fovr atnees shiseribed by hie Thos there are sunilariiies n the types
a1 devilonmwaial ehanees swhich occur 10 the patteris roporied lor EMRB
atd for noral claldren Quite ohvionsly mach work remains 1o be done
hotare the develonmint of totor pattorss by the mentalle retarded child
e b understood and before the ronsons Tor any noted departures hom
tormnt patieris ean be seourately atinbated

One dutercating tonie for future resenreh s the relationship between
miotor patbern mdaety el 1O rating within the EAR categony One
sl be very cantions about seneralizing on the baegs of honted observas
fonal evidonee, il aflor examining the rusinine. jumipine, and throwme
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L Summary

clativedy now torm whieh s presently
el topeter to the apphieation o Buesinioeieal z{*g:?;;z%i;m;ﬁ to the study
ol o develnnmet The dern deseries o speeial aren of stidy whiel)
dlenle wth the gunlitative Giroeesed patlur than the teaditionally enipha-
sivedd qpntitabive Dprodiet) aereet of mptor development. 18 g8 an aren
basiently eapeerned with the anvestgation of the changes 1o motor pate
Perrs thad oectir n conneetion vl speethie motor skl develonient and
- o lotal votor developaent,

Dresdopoenind bivelony o
! 5

i

o

with the maplicatons of the vha

chional and b

dinal o ;;igz'{wi = oth the eollection ol
twao the lonennding! anproach 1= more rone
sielent il the genoral vontent of devclonment bl undortunately it s
aodithenlt provedure and s el izzf;uw;zm;i%i’ Nl sionihiantly the pee
s upport the broad
troseseetional

Both erossane

duda have hovn veed Ut

sulte or ?w tew donmndy

studies snblished e
Do ol e Lo ore oo 1

todels
The rescareh techiigque ost f’*&i’z;?éi{}iéi}‘ i%?éii}’;i"ié isz tevelonenial

Bimislogy g oy mmwz,;p;f% Whonsuliees
iy ol data droto Bhn seoms o be pnhmneed g"z?i)‘“}é%ii%é? L

1

ehililren to bedame thoroehly fzzzzu%z:zr sitho the vguinene. fhe tesiing
cnvironnwnt. and the ceneral provehre fvs%&mqv» ’ i to stugy
chanses 1 omotor beliavior are boconne e ; tnore rebied and
the postdtine daty e valid z;a% rehiable Waith olider £’§‘§§{z£“f'*z"z and adults,
methodelosy = botbg exnmled 6 anclude sepbisiasod dustrints sueh
ds the eleetromvoeraph, the clectrogoniometer, and the foree platioom

Sost of the work dn developnwnial Rinesiniosy as been concentrated
ot U stiedy of o few lnndaneninl shills none iE*}.’ aetired by 8l indie
viduals durine childhood. Skills requirine high levels of veloeity such as
Buning pumpane, throsine, kickine and striki 1 have been of partinular
tlerest boenuse aneasunid verlornmuee ’;‘éi‘w‘ skills has been regarded
de o priee adnedtor of motor develsumest. The er butterns used by
skalled adules when performing these basie skills are generally accepted
s iaiuee tonm and are mnortant standards aoainst which to judee the
guality of pertonuines dirme develosonental slaves Tronds and stages
gl amotor putioss developnient bove emeread e the fomparison of de-
Selopienial wilh waldee otor patterns but these must be eonsidered
tentative and mueh work romains 1o be done. Critical to the quality of
future research an developmental kinesiology is continued iprovement
i both approach and technique. Also vital to a deeper understanding
of the motor developiient proeess is the improved biomechanieal resesrch
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