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JOHE3, Kaxen 0. A ocompaxison of the waristlon
in ning patterms of Individunle seleotad
E=11% (]} Jem: M.8: kB

Phy=ical Educntlen for the Handlsapped, 1978,
5 p (Or, Lane Goodwin).

This study sas doslgned to compare the varlations in veloelty,
pirlde longth, tima of support, ard time of non-suppoet im the
run. The subjects included & boye of normal imtalldgenes, 2
EME boys, ood 2 THE boyn ranging in ege from 126 months to

138 monthe, Subjects were filmed, through the wae of
ﬂ-lﬂﬂ.ﬂtbﬁﬂ,ﬂﬂ'. at 100 frapes per sscoid. The Follawing

framas webs selached for afalyelss focb-sirlin, wld-support
{at the point shen the tibis is perpendiouiar to tha foot],

kel rles, and tos off. Thesa frames wara tmaced onto graph
paper and Jointa ware marked. Tmeatmont of dato comprised
desariptive statistion, wiilizlng the ARPIEN Yowth Fltnoes
norEs for mormal pepulstions and retarded populatlons as @
siondnrd of comparison. Analysis of data produced a signifiocanmt
relatlionshlp batween IQ and runhlng velocliy; atrlde lesslh;
and tiwe of suppert. The lower the I4 the slosmer tha AveTaps
veloolly of the run. The glower the averags waloclty the ghaorter
tha strida length and tha greater the time of support. There
soomod to e no slgnificant correlation betwsen IQ and time

aof non-gappart.
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CHAPTER I
TN ROTHATT IO

Nessnrsh on meninl eelavdation hos aidl secently beasn undar
the doamain of profeaslons ather than phoelesl educatora. A fear
was asacalated with teachlng thess childran, possllly dus to a
lack of knowledge about mesial retardation and spesificslly, the
motar proficiency of retarded children. Additlonal and Amgroved
ragaprch i currently answlng superior methods of teaching estcepilonal
children, Hnoeledge ond emderstanding in this ares ls gradually
sepanding (Stedn & Fangle, 1966).

Teaching any child efficlently depends apen Ewd Important
fasters: (1) the abllity to comeunicate sssantial informticn to
tha parforner and (2) the analrila abllity of the inetructor (Lagan &
MoXirney, 1072}, Ths latter hae hesn improved upcn in recemt years
through the uss of einspatographicsl analysis. Through thin
procedare an evest can be reoorded for mora careful and detaliled
study by slewing dewn and even freesing the action (Taylor, 1971).
The fliming and obeervational stedy ocah be followed bB¥ computer
amalyein whioh wlll supply informaticon on velecltles; center of
grawlty, Jeint anglea; and much mepe pertinent imformatiom oftan
nacsgsayy in ressarch ond nopomplished mapddly by oonph e,

Thers hie besn lmsufTicient bilomschanical annlysis oo tha overage



or below average Individunl end even loms on the performancs of

the mentally retarded child (Pusdy, 1973). With the knowledse
afforded through oincantography and hlemechanles] analysis on
upderslanding of the sotor deasin of the setarded child eould b
basle Lo all physical sdweablon teachorn. Ansosgmant, modlficatien,
and improvement in the phywlcel sdupatlon of mentally retarded
ahildren could be within the grasp of all phyaleal edusatics
profassionals,

Fumniing 1m ocom of the wost basio and esrllest forse of
locomotion avallabls to child=en and thersfore o vital part of
the physical educstion currlculum, Although running io nod a
matural sk11l and wost ba leavned, onocording 46 Jamos & DBrubakex
{1992}, there are cerlain anstceicsl choracteristics wnich predispose
an ledividual to ba o more afficlent ribmer. On the oiber hand,
Jenaen {1959) dimagress Ln stallng Ehat spesd seevs to be an
alamanl im which boya moach tholr mstiwan gulis sarly In 11T &nd
arg which teaching input hae 1ieited Infloance en.

In this stiady the running Faitemn will b-rm.nl:.rm in ratardod
boye and boye of moral intelligence. It is hoped that through
this study more light will fall on the subject of mcter parforwanca
and the retanded child.

Stptemant of tha Problem
The probles will ba to conpare tha variation in the Tmning

patterns of individusls selected frem varlous mantal ags catsgoelen



The subprobless include:

1: To coppare the differemce ln the average veleslity im thia
run of *ndividials selsoted [Fom warious memial ags ocatogorles.

2. To compare the difference inm stride leagth 1n the rn of
Andividualyg solocted from vabltis menial sgpe calegarles,

% To comnpare tha difference ln poR=-gugporti Llme la ihe Ton
of irdividusls sslected from vordous mantal oge categorios.

&%, Ta compare the difference in time of support im the rum
of Individusls of vevlows mental age categorios.

Bagd for the Study ;
& rerlew of the llterature reported that there is a lack of well

conirollal resessrch in the orea of motor abllity and the roiardsd

child (Alean, 19%l). Wany of the stulles eomplated have beon
deagriptive Eather than sxpecimental and have Invalved instltuilopalleosd
pubjetts as oppesed o puldic ackocl retandates.

Research is noeded to inorease avallable informstion concerning
motor development and preflelency of retarded childres., Cineantography
and blomechanice has played an impoetant role and has axpanded
potontial for understanding human motion (Hoffmen, 1374). The
umas af sloenstopraphy in the wnalysis of okills parforsed by
axcaptional chilldren can assist in £43ling the vold of Informatiom
which har discoiraged professlonals in providlag physioal education
for this segment of our popolation.



inmtticn o

BEioppchasies = A syntonotic application of the laws of pechanios
and blologloal copcopis - anatomionl and physiclogioal - to puoblens
af humn soction in o given sltuatlon ln erder %o halp man =ove
more nffactlvely within whatever eovircnment he must functlon
{Azial, 157%).

Gimematography - "Clnematogmaphs Lnwalves the = of & carera
to record moticn fer subsequent kimesislogleal analyses” {Logan &
MoKinmay, 1990, p. 195).

Meotal Ape Categories - Edvcable memtally retarded (EMR) -

The tarm EAR mefers to the =114 and bordexline grodps of retarded
childron who gun achicve at approximdiely 172 2o 34 the rate of
nverags puplls who have a potantinl for indspendemt scoinl and
vocaticmml funciloning at the adult level. Messured intalligence
ganerally ranges from 55 ta BS 19 (Kahl, 1977).

Trainable mentally retorded (THR) - The torm THR refers to the
moderats and (uppsr] severs groups of retarded shildven she oan
pohisve at approxlmstely 1/3 to 12 the eate of average puplls and
who have o potantind for sord-depondest scolnl and wooatiomal
funotioming at the sdult lewel. Heapored intoelllgence gonerally
rangen Crom 30 4o 55 T4 {Eahd, 1977).

Hezmml - TR ie abeve 7% aid bos the abllily Lo cops inlellectuslly,
secinlly, and amctionally in a regulsr school ot thelr typical
aga (Moxnn & Halakian, 197%). In thia stedy nopssl will also pefer
to irdividunls who do not meet the oriteria for plucesent in spocial

aducation clacses as detersdned by the Department of Public Instruction.



Stride Langih - Time from the take-off of one foot mil the
touchdown of thot sase foot agaln [Bslsen & Greger, 1976).

Tims of Ben-Suppert - Time of touchdown until the tise of take-off
of the eare foot {Heleon & Grepgor, 1976).

Hypothasis

Thers W11l Be no algniflzani differsence 1n the rusnming patlerns

af Individimls salscted froa varlous msatal sge categorles.

Lem lone
1. All pubjects ran at thelr maximin cpesd.
2« Fllming at 100 frapse par asochd provided sufTlolent spesd

Tor annlyais,

Delimitations

1 The chronological age of tho subjects manged from 125 months
o 138 mootha.

2+ Tha subjects had no kmoen phpoical hasdicapas

3+ The suobjects were limdted to individuale resdding within
tha clty of La Orosne.

b Analyais of the rumming patienss invelwed oply the lower limbe.

Liim] ok ions
1+ Tha typa cr duration of imvolvesent in physicel edueation
andfor athletis progmns the subjecks were previously Lovelved in
may have affacted thelr performance.
24 A linlted nunbar of subjecte within the approprlate shronslogloal

apsp and I3*a wers avallahle.



CHAFTER II
FRYIEN OF AEIATRD LETRANTUFRE

The review of reloted litaratoro Lo divided into Ffour major
seationar  (a) blemschanical mnalysis, (b) motar proficienay of
meetally retarded children, (o) rurming techniqua, and (4) rumning
patteona of the mentally retsrded.

Elonachanical Analysls

The study of hummn movement throwgh biomechanionl analysis ia
o time copauming task which Inolwdes obtaining cinematogmaphic data,
identifying the data to boe anolywmed, graphing, Aigitiming and
mopauTling the data;, utllising a compiber grogman to quantify the
data, and interpreting results (Ariel, 197%; Hobart & Provensa,
1973},

Deserying akllle BF moanes of a filn hae a groater adwvantags
in anplysia than an tha apot observetlon and amlyels by the
unaided aye. One pronlbent reasen io dwe to the froxe-ty-frone
analysis allowsd by & slop-action projecter. This enablos thao
obocrver to crltlcally evalunte and re-svaluate every movenscot tha
parformer malbas, Becpope of this fector and others, clnoentography
and bdomechanical anadiysis ave & deflrits tewchlng adwntage to
the phyeloal educator (Logan & MoEinmey, 1692).

There are varlcus Lypes afmneras avallable for the parposa



of producihg research Tilwa, The three most common are the 35
millingter, the 8 millireter, and the 16 pillineter. The lattar
in mogt commonly woaed boomoss it provides a larger image and
greatsr datail. A motor driven camers with s varlely of apaeds
in recomponded for Fllsing imatand of & sprimg driven comara.

A spring driven sarsra doss mot mlntain o constant opaed oa
the spring imeinds.

¥hen photographlng & suhjest ssveral Pactors mest be conaldersd.
These lnclude tho distanse of the camers from the perfozmer, the
position of the camern in relation 4o the subjest, and the tima
taktan 45 perfors Lhe skill (Logan & Melinney, 1972 Tarles, 1671).
Hotart and Provensa [1971) conslder acoursta measuremsit of Lime
to be ope of the moat lmportant parts of cloematogeaphy. Taylor
{1571) muggeets the uses of & clock readablo to 0L of o mocand,
wilihin vlew of tho camors, as the mosot reliable and depesdalila
method of recording tise. Arother Crequently woed nethod La the
s of & timing light boilt into the camecm mochanless. This le
also very acoumate in measuiring tlme, although propsye functloning
disedeg filwing can be o liwdtation.

Tha poaltion of the camsra sheuld be perpendlcular to Lhe
plafe of astlen axplils Taylop (1971) ard Logonm & MoFinney (1972).
If mome then cna vlow of the performancs La deslred ke lenpas of
a1l cameras must be alipned at perpesdicular plames to sach other.

The thlsd factor to be consddered whan filning o subjoct is

tha distence of the comera from the perfersers This ls Jiffleult Lo



pontrel when the subjeci's poaltlcn i gonstantly changlng, bt it

1s eapsntlal to have at least ocns knowm distance for fature refersnce
when analysing the rilm, It ip also lmpertant to provide a referanco
poale in the fils (Taylor, 1971; Lomsn & MeKinney, 1972). Taylor
(1571) vocarmerde filnlng a yardstlck in the sans plana as the
parfornpnea, for nde a4 & referance Boalaes

fmee the filn has boon processed, jodnt analyaisa can bagin,

This can ba dors In ope of two wnys: tzaclog, the most commonly
uwaed mathod; or polmt-and=lime techolgue in which pelnts aps ussd
to indleata body Joints and Llres ave drawn Lo cormect thess polnts
a.mi. denots body segmants. This teckmigwes provides o Leas aluttarsd
multi=inags and mora poournte joint angles measiremeni, Dut the
image of the subject is lowt.

It is tmneoessary to do & jolnt analysis on &1l framea; therefopa,
the Tesearcher must select desived framss for anplysis. Thesa
frames can ba choson through fised Intervale or by detersdning
crucial phasas of the parformance and recordlng these. The former
mathod may reeslt in the deletlon of a cruclal motion within the
perforsance {Logan & He¥immey, 1972).

Thera are many fackors to be comaidered when ueing tlomechanicsl
snalyais, If tha fliming is proparly conducted and the amalymis
dong aceurataly undsr well esontralled conditlens, dats gained will
be valumhile.

Hotor Proflolen Hedarded Thil

Stetn & Pangle (1966) in & review of the motor function of



rotarded children mentlon the followlng characteristics aa basic to
nontally retanied individunls. Ooe such chareoteristic is that the
Phyaical abilities of the institutlonsallesd retardats are significantly
lower than thopo of tha public mchool retardates This may be dus

to B warlety of reasonm, such as limited cpportunity to participata

in phyalcal sotivitiss, over-cxowding, and impufficlent staffing

and facilities,

In a study using the Limoolm revislan of the Oseretsky Motor
Development Soals, Malpass (1960) cospared the motor proficlency of
iratitutionalized and non-lnstitutlonallsed retardates. Publis
sohool retardates hed a mean IR elmlflcantly greater than tha
Institutlonalized retardates while both groups had comparable
chronologieal ages, The Tesults were that the yullls sshosl
rotardntas parformed bettar (although mot elgeiflcantly) than tha
inetitutlonallesd retardates, as soted by Stedn & Bangle (1946),

Ancthar chamaoteristic cited by Stain & Pangla (106G8) saghasless
8 highar oorralation betwesn motor proficiescy amd inks®lissncs in
ths zetarded as oppeasd to Ehs pormal chilld. Thie statement hao
been pupported by Malpass (1960), whe loatrated this threough
adsinigtration of the Lincoln revialon of the Dseretsky Motor
Developmant Scals to norsal and retarded children. Sooh a oorrelaiion
doee axist for retarded chlldren but not for normal children,

Pegults were aleo substantisted in & study by Fuloinsil (1985},
Kulodnekl taught fundamental mascular skills to £ifth and alxth sreade
children of varicus degress of intelligenss, These children ware



10

grouped by 10 as plither nomal, superler, or sutnezmal. The akilla
taught were divided into simple gyrmastlcs movemsnte and more advanced
{urbling novos. Boted on thodr abdlity to lonrn dew skills, tho
roaulis indiented mo algndficant Aifferescs beiwesn aklll acsquialtics
of parasl and supsrler sublecte. A algnifisant dAfference was
apparent betwesn the normal and aupezlor subjocts and the subnormal
gubjeets, with the latter group learning feswer akills 1n the aimpis
or difficalt baticrias.

A thied charmacterletle desporibes the mootally rotarded as
nearor the noem physlcally, than mectally, Stéln & Pangle (1968)
oorment further eaying that many stodiss have shown ocveriap betwenn
tha retarded amd normal populaticons om tests of physiocnl phdlitiaos,
Dotbdns & Faxlek (1976) offer an wmmple in o atody weing & varloty
of ®otoe teotp to datarnims tha poroomtage of eduonble ratardotes
whone moter performanos mest noon stafdards Esthar £han standards
oot by thelr poers. Results determined that 128 of the cducakls
mentally vetarded fall within the potar perfornanos standards af
nerral children,

An ievestigation by Howa {lﬂfiﬁ':l declored normal children to be
olgnifionmtly superior to retavded ahildven [accordlng to anleulated
meann) on enoh of eleven motor tesks. Tn addition, Howe [15958)
dfpcoverad that the mnge of parformonce of scae of the retarded
mabjscts ovarlapped with ths mormal subjesots, ae suggested above Ty
Etein & Pangla {1966).

Im rovlowling the rolated 1itéwature 1t 1s evident that whan
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oompaTing mean motor performancs poorss the mentally rotarded scoxe
oignifionntly poarer than letellsotually noomal children, DBut ia
scanmlng the maw scares, Frequent overlapping hatwean tha two groups
is nppavent (Elcan; 1951},

The geooral stotomant that ot & specified age and eex normal
ghilldzen perform miparlor to metardsd chlldTen on moat meaaures of
motor profioiency {Stein & Pangle, 1666) has been mentloned aboves
This 15 o cormonly acoepied foot dis b6 an sbusdance of reasarch
sapparting 1t.

Eggera [1967) comdugted o study with B8 ond normal childoan
teatwann tho ages of @ and 12: The subjesots were given a taitery
of 10 tosts taken from the Oserwbeky Moter Tevelopment Boale and
the Kephort Poarcapiual Moter Surver. OStatlstloally slgnifiosnt
rapults wers found denoting the metor ability of normal ghildren
to ba higher than that of retarded children. Differentiation of
nbilition Botwean groups was less proncunced in throwlng wnd catching
skille, altheugh the superior abllity of the pormnl childran was
gtill apparant,

lata colleatsd by Byxd (1969), using the Brace Motor Apility
Tagt, indlcated the motor purforsance of motmal children Lo e
slgniflecantly better than retazded children between B and 12 fyears
of mga. The normal abdldren (12-153 year olde) aleo scored bettes
than the retaxdsd in the 25 yaxd daeh, yet ot slgnificantly bettaoz.

Head (1963}, waing the Iows Brooe Teot and tosta of acousacy
throwlng and reactlon fime, found that nooral chlldran used ao



gubjests botwpen tha agen of 8 ard 15 werw elniflcantly supscior
to mantally retorded childwen on all tests. Awmcter (1968) also
found normal children 1o ba aupericr to mantally retomded children
on togta of strength and flexibility as sppesed (o mobor proficlency,

Theough the usa of the stabllemeter to meapurs dymamlo balanca
and otker aspects of moter Zearilng, Bokert & Rardek (1979)
mupgarbed the statemant that individesls of fcerms]l Intalllgence
demonetnts almificantly botter motor performapoe than the sentally
redarded. Dobbdns & Barick (1976), Howe (1959), Malpass (1360),
ard Blomn (15951) also condisoted remssrch shilch glves elear evildenca
that IQ ond motor abllidy are related l.e,, normal children exhiblt
o grenter leval of mator praflelanoy than mantally reotanded children.

Brace (1948) found & relationship batwesn I§ and the ability teo
learn motor tasks. The Hrace Hotor Abd1ity Test was sdalnlstersd
to ipatitotlonalined glirls batween 13 and 18 yeare of age and
represstiing & wardety of mental ages. The subjects with the
highast IQ's lanrned at the fastest rates,

fabdn's (1957) data cclleoted om inetitutlonalized IR and THE
girls and boys AIndlested no ralotionship betwesn potar proflolensy
and intelligoncs. Acocodlmg to Rabls (1957), thls contradictien in
resilts cowld bs dus to the effeots of insufficliently combrolled
variahles. This was the only study found rerealing no relatlonship
batwsen motor proficiency and intelllgenas.

T¢ 1e reported 1n the woxks of Stoin & Panglo (1966) thu.t.l"t.h-u
pantally rotarded tand to perform 2 fo U years behind noowal chlldeem



tholr nge, this discroapancy increapss with age and task complexity.
Thls implies thot pormal and montally reiarded chlldren sre pore
neaxly sompared in sctor ability on the beals of mantal rather than
chrenologlonl age. Francis & Rarick {1055) support theee Flndings
adling that menially retanded children Mollow the same developmantal
patiers as pormal children bul at & rlower Tabe.

Doorn {1968) digcovered that tho mentally retarded perfeem at
& mantal and motor lsvel which i lowsr than thelr chronologloal age.
This again supporiing the statement that comparison is more realistlio
using mental ago mather than chromological ags:  Slean [lﬂ_ﬂ}. in an
axpecinant with 40 subjects, sslng the Lincoln ddaptatlion of the
Dporataly Teat of Motor Proficlemay, attempted to measurs the
relatlonshly betwesn notor peeflclamcy and ietelligance. Blx tasts
itmﬂ:mlnwlfmﬂtnlﬁm-m-ﬂnlnlﬂmm tho Tosults
Indleatsd that the sentally deficiemt subjects seored slsniflcantly
lownr on the motor fests thon the nokmal subfacts d4id. With ona
axaepiion, the tresd appearsd to be conslstemt with Stein & Fangla's
finding (1966) that the mors complex the taek the wowe 4ifflcult it
bazame for the ratamded subjects to perfarm.,

Tha last point menblooed by Staln & FPangle (1964) ia that motar
rroficiency can be Inproved in the retarded if wedl-developed and
organized programs are carried out, Research by Doom (19668)
supportsad thie etaterent by recomiing lmprovement of motor prollolanay
fellewing a romadinl physioal sdwsaticn progran on BMH childrsn.

Tha Daereteky Test of Hotor Proflolency was wsed se the pre and post
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test, Corder (1966) and Ohasey & Wyrlek (1970) reported similar
rapults &lse wsing EMR subjects in thelr studina,
Bunning Techaigus

Unfartunately, there is 1isitod Tessarch invelvins bin:l'.‘uuni'm.'l
analyals of the min. This s swprleing dos Lo 18 early sppeazance
in the allostooos of lecomoter skills (0louss; 1959 Helscn & Cregor,
16781, Acoording to Janes & Brubsker [1972) ransing 1s not &
natural skill and must be learned. OQorbtain ststomiosl sharmdateristics
pradinpose an imdividim]l to efficisst rusning causing risming
pakiarme G0 very From indlyvldoal to individosl, buk despite thoos
1pdividunl differonpan there ore cortsin consistent choraateristics
roqudred 1n order to mm afficlenily.
Daveloprentsl Trends in Hunning

Tha first developoentnl phase & chlld proaoeds throush on the
developrental roed o a meture run la a mon With melatively atowalght
legs, B ehort stride, and mindmnl noo-suppord tlme. [Deicing this
girple leg moveaent tho mims alss have a aimple patterns They ars
ralatively stralght and swing threugh & efert arcc. In the lnltdal
stages of lenrming to rus the child rums in streight llnes becauss
they are the easlest:. He aleo exhlblia extensive Dovemenia arcand
thia lomg mxis of the body, As balanos, coomdirmtion, amd speed '
inereass, thesse rolary movemsnts begln to dlgsppear. Crodweslly,
aa the mmping pattorn matures, the logs denonstrats more ond moxa
flexlan, a longer stride, a lenger tlme of non-support; lese outwsnd

gwing; and less toelng out of the foot duping the ewing phase (Wickstrom, 19700



1%

Charantarls af Effiolant Fhinn

411 thoso moiirtes reseaxched igree that the tronk should ramein
in on arsat poaitlon durlng wanming and sprinting {Howesman &

Brown, 1971 Jamss & Brubaksr, 1972 Slocun & James, 19603 W1l
1955, Syivie, 1966}, Dowsrnan & Brosm [1971) feel this to be tha
mont impariant faster for o emeoth and effielsnt run.

Jengan (19:58) explaine that the head asd trunk mimt maintals o
stralght aligrment during runsing. Aleng with haldlmg the head level
and focusing directly forwnrd, Wilt (1949), Sylvia (1965), and Pash
& Welskops [1974) recommend a Jiotance of thiriy feet ohead o Be
tho 1deal foous pelint.

The arns ooaplete & forvward and backward pendular moticon,
zhythmlcally cocpeoating with the lega ao ther work [Bush & Welskopy,
1576y Pewsll, 1940; Hopper, 1%84), i.o., the spesd and foroe of the
arss determing the speed of the legs (Bush & Welskopf, 1974;

Cirekon, 1995 Wilt, 1959; Fowelld, 1960; Bowernan & Brown, 1971).

In his analysic of the asprint, Sylvia {J.B'EEJ shintes thatl Lha pevs
contribute in preventlng the torse from dwlsting, 1n bolange,

and 1m chiplnlng proper body lepan, Tush & Welskopd {1076) corment

that the importance of the aras ls to detorsise the lesglh of the
girids through thalr powarful amd rhytheds action. They ara in thelir
mogpt afficiont pealtion fo DAlf111 the neceseary responsibllitiles

by foraing a 30 degres angle ai Lhe albow, Wilt {1955 holds a
coptrnry bolilel, otating that the moat important facker wlth the BT
15 thai they are beld soafortably, withewdi tenslen, in whatewsr peaition



Lhay &ra ln.

Tha plogement of the fesi is another mattsr of interest 1o
renenrchers.  Dowersan & Brown (1971}, James & Brobeksr (1972), and
Slogun & Janes (1968) saem to sgree that when muFming the foot usunlly
centagts the purfacs 1n oon af two Asthods, slther coapletaly flat
or with tha heal first and then contleudng forward merasa the tall
of the fock. Whon sprinting the comimct La on the ball amd toes of
the feet initindly, and 1n poms cases followed by the lewerdng of
the hasl,

Bett {1951&] analyges thae foot contoot wowe speciflcally. When
rupning very alawly the oubeide edps of the fool aloss to the heel
hita firat, but as the apeed of the run graduslly iparesses the
captact peint vesnltm on the outalde edgs, moving clomar to the
all of the foot, When an individunl 1s eprinting, the ccntact is
on the cidtslde sdgs of the feot high on the ball.

hocomiing to Bush & Welskopf (1970) the key to good apriniing
is rplexation. Jomsen (1593) and Syivia (1968) agres with thias
statement explaining that the body must funotlon to relax the
antagonist muscles as the agonlst muscles contrmat £o initiate
the movement,

Jamss & Brubsker (1572) and Slocun & Jamas (1968 divids the
Tun ipto two phaseat support abd recovery. The supporit phass
acnaists of feot-strike whono the foot firsi t.num;m the ground,
mid-support Which beglns whan the fool 1e fl¥ed unkll tha hasl
starie Lo rles from the groumd; and toke-ofT which begins whan
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the hael staris Lo Tlso and cootinies until the toss Leave the aurface.
Becovery sbarie wlth the follow-theeush in whilch the trall feaoi
leaven the surface mnd coniinuss ntil the forward swing teginge.
Porunrd owing s next in which tha thigh beglng its movement forwnm
untdl maximin bip flexion ip xenched: Foot desoent is the final
porticn of the rl:l:lu“rr phase axtending from maximml hip flecclan
untdl fect-ateiko.
gtxide Langth

Almoat wathowt exesptlon, researcheshave [ound that with an
Imorasnss 1n arverags wolopity thers le & oorrasponding incranse in
stride length (Osterhoudt, 1969; Oavagra, Margarla, & Arcelll,
1965 Cureton, 1935 Sylvia, 1966; Nelson & Osterhoult, 1971;
Heshikisea, Matsul, & Miyashiia, 1973 Sinnlng & Ferayth, 1970).
Hupp (1963) studled the runaing of slighteen State University of
Ioua men through the use of blomechanios. He found that as their
apsad Increased =0 did thalr stride langlh with a correlation of
96 bptustn the two varinties, Boloon B Groegee [1976) used
blosechanios to evalwmta 10 Pornaylvanin Stote Ualverslity PUsmeEh.
& gomaral palisst was sest,. HNine of the {sn munmers increased thelr
mtrids length curvilinesrly with Inoressod veloclty, L.as; the
sirlde length mse qulekly at low sPesads and tapored off os maxioum
opoed was roached. The best pecformer did not eehlbit the typleal
pattern demenstmted, bat lnstesd desreased the stride lemgth
as & peoult of incrspsed welocity, Bompottl (1956) condus.od the
anly study demonstrating o geneenl exeapllon 46 the relatlonship



botwaen welopity ond stride langth., Neo coscluded that Tunnleg
voloolty bas oo offoct uwpon stride lesgth.

Incronsed stride length and veloclty scconding to Olcoss (1959)
pan be attributsd 46 increasing age afd sftrendity lengths: Studles
by Saito, Mohsyenhi, Miyashita, & Hoshikasws (1994}, Wilt (1953,
Powell (1964), and Hubbord (1999) yielded reculfe deronotrating
that eprinters and trained ve. untralned ronmers, hawe tho longest
stride langkha.

In 1971, Bowerman & Brown reported, as did wilt (1959) and
Slocin & Jamsa (1968} that a long atride ia good but that overstriding
pan te detrimertal, This io explained by Jensen (1999) who sdvocates
the desirability of imoreaming the stride without losing leg spesd
oy Increxsing the leg opoed witheut shorfening the stride.

Aocardlng to Hehry & Trafion (19510, 958 of the mavimm running
valooity 1a reached after 22 yomds. In the 100 yard dash maximum
velonity will be resched at & soconds. Upos reaching meclwe
velooity 4% is inpessible to sainteln this spesd for moxw than
15 te 20 yawds, In 50 yaris 1% of the maximun speed 1o Tenched
(Hearr, 1952). Blgarseth & Goinaker {1952) bellove that velocliy
doea ot pofelesats after 50 yawdi,

T ol M

Hemenrchers concsrmed with the velosity and the suopport phase
of the Fun gensvolly ageee thot an inverse relationahlp exlsts
betwean the tio {Sinming & Porayth, 197 Ostarhowit, 1969
Belacn & Greger, 1970 Teajino, 158 Walson & Ostecboodt, 1571;
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Boghikaowa ot al., 197% Brandell, 1973). Belsco & Greger {1976},
Dateshoutt (19697, end Hoshikewa of al. {1973} Investigated the Tun
from the blomechanles] poalnl of view on mals adulbs. Healdes
dlsccvering that Incewsassd welcolty coused a deorenss in euppard
tina, Ostorhoudt (1969) stated that tho ratlo of non-suppert Lo
support tine also deoroased wlth Increasad valocitys

Tha perforsanoe charnoteristios of the sprint rum in conpeiltive
znd pan-oompotifive junior high school glrle was surveyesd by Tetraaultl
{1973}, Fach subjent, half from the track team and the other half
from phynianl odooation alapses, ran a 50 yard dash. HRasults Indleated
ne aignificant diflferencs betwssn the langth of the sapport phase and
thes welogity of tha yan inm troined wa. untrained mumners.
Tims af Hen-Suppert

The ampunt of tmiring also seors to have no effect wpon the
relationghip of welocity and time of moo-sugpori, as shenn by
Tetreaislt (1973). Wo slanirficant meaults were found betwesn theso
two wariables,

Threaph Temsarsh Levelving trained cuneers Ostsrhoudt (1969),
Balsom & Grogor (1976), and Brandall {1973}, desmcostrated that
an imoresss in valooity praduces ss increans le pop-guapport tilme,
Fowall (1960} offered warbal cppositlan to the walue of an extands=d
time af nen-support, based wpon bls opimlon that time in the alr 1s
whsied dime. Tha coptacst of the fest with the ground ls the force
needed to zmove the body fastar.



Eunning Putierns of the HM Hntarded
The caly ressarch found an the namAlsg pattern of mntally

rotarded children was by Adrlan & Awcter (1967). Thelr subjesta
Inalvded b6 mentally retarded boys analysed through the use of
tormchanios mnd then conparsd to findings on oorsal boys. Resulis
Indicated that the meming speed of the retarded ohlldren Was
significantly slower than that of pormal childrss, It was aleo
avldant that the stride langth ond support and nop=support phasa
1f Petardsd poumgaters were A1fferent than In nermal children.

EERRATY _
Froa this zevlew of literature the followlng observatlons and

panaral izaticns wars mada sibout the retorded child and motor
mroficiencys

1. With speoifisd age and sex, corzal ohildren perforn superior
o mentally rebarded children on most neamires of Botor peaflelanoy.
The martolly retarded perfors 2 &0 & vears bakind rormal childran
thalr nge and are therefore ®otw nearly conpared on the hesis of
nental age rather Lhan chrapologleal age.

2. Fhysisal atilitian of ingtituticnnliced retaniates are
atanificantly lower than thoms of publis scheal retarlates.

1. Thers ie & higher eorpelotion beiween motor proflelesoy
and TR in mentolly eetarded oo opposed to normal childwen,

B, Motor proficiency oan be inproved through well=developed
phyaloal sducallon PECOETRTR.

& msction of the literature devobed to the run of nomal children



indicated that veloolty slong with strlde lesgth and ooo-support timo
share an inverse relatlonship, whills the cpposite Ls toue of tha
relatlonshlp teiween welocity nnd tho time of supperi. Siallar

patterns wers found &n the Tan of mentally retanded children.



CHAFTER III
HETHRODS

The parposs of thls stuly was to aoEpars the variatlssn in tha
munflog pattern of individuals selected from variows memtal oge
oategories: The data obtalined in this stuly sas recorded on film
through the wse of clneatogmphy. Tha mathods section was divided
into the following sectianmr subject selgotdom, flim sits ood
pracedura, squlpment asd set up, subjesta' dreea and marklegs,

Tiln pequences, and analytical progedures.

Sulyjmot Selsotlon

The aix aubjects selected for thism stody were all males with a
mean agn of 17 sonths and a range from 126 ponths to 199 montha.
All subjects warea atodents in the La Oromea public school eyetem.
Thay were placed in the followlhg meatal age catogories as dotersdned
by the school eyatem. Subjecte 1 and 2 were within the norwal rangs
af intelligence; subjects 7 and & wers EMR otodenta; and subjects
5 and & were THE children.

The criteria utilimed in tha selection included the fedlowing:
aulijeots devoldd of phisleal handicaps, withln the chrenclogleal
aa range of 120 monthe through 1% nosthag teo subjects of mormal
intelligeape) two BMH subjects; and two THE subjects. Bubjects
reaeived uritter pornission frem n parent/munrdism to pariioipats




if the atudy (rafer to appendlx A}, Subjects wers chosan on Teccamandation

from thelr phyeleal educatlion Lnetraotor.

File Site and Procedurs
Filming for thle etudy wes located cultdooea en tha weat olde of

Mitohall Hall on the Dniveraliy of Wlscomain = La Crosse campus.

& 50 yord aron of oldemlk mmnleg parallel to the bullding was
measired off. The startles llne wes taped and marked with comes,
shils the Tinlsh 1ins wee only taped. Oonaes Wwere @ot up five yaxdns
‘bayaid the Cinlsh as i polmt for subjects to rum to, onpuring a
full apesd run over the 50 yurd lina.

u 8el and ek

& Cine aight miliimetar, high spesd motlon ploture cameora was
uped for fllming. The camars was equiped Wlth an Angineaux 2oom
leas set A% an F-stop of B:.16, Tllplng was doge at & mte aof 100
fraras por macond with Tri-R-AS8h 200 £11m.

The camers was popltioned G4 fest B inches from and perpendicular
to the plane of metlon. The area Flloed included the distance from
tha b5th yard 0 the 50th yard of the wan, The camera was mount.md
ol & tripod, so that tho distonce betsensn the groind and the oentar
of the leng equalled 35 inches. The notured 1lghting was sunny ta
ovarcast. Subject and trial idesiificatleon nimbers wers placed
within the five yord filmning area, along wlth o clook asourate io
1/100th of & secocds A Btartes etosd at the starting ling amd &
tiwpr sns pagitioned at the finish lines A& unlversity faculty mesbar



with pxperties in olinenstopeaphy [ilmed the Tunners.

Bubjects' Oross oed Morkings

To facilitats observatlon of neoomonry anmatomicnl srass,
pablecte wore shorts amd tee-shirts during flising:. Jolst aress
markad fox T4Om annlyela imcluded tho nodindl and latoral =allsoll,
knpan, apd greater Lrochantera, Two gmall plecen of electrician
taps parperdioular Lo ans another saried ench of theas jolois.

Filln ones

A1l subdects wera glven thras warme=op runs befors the actual
filming hagnm. This was to assura thelr undersfianding of whers to
run ard o acouston then t6 the slariing aipnal. The chilldwen af
norenl intalligenos man firet, startloe with sublect mnber ons.
The two sdusable rebarded children ran maxt, beglnning with subject
three. HSubjectn five and six ran last, respectiwely. A1l subjects
uped & standing start and wers atartad Ty the words "on your savi,
got eal," and follewed by the flrving of & starting gun. Each
mubjest man in cxder, from munbers ona through oix and then tha
sequenos startsd over. The boays were givan a 5 ninuts reat paricd
after the warm-up runs, The procedurs just descrlbed was used fox
tha actual f1lming with thres trials filmed per subjeat. & yamdstiak

was flleed e Ba waed As & PefaTeNcs RESEUTH.

& 1 Frooeduras

& Kedak elght willimeter projector was used to project the fiim
onto graph paper with 20 sguares par inch for fllm analyals. Tetal
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body traoings waro then comploted with jolsmt markings, Bach subject
hod thoir fasiest run selscied Yor anslyels. The following framas
ware chossn Lo be analyeed Trom those runas (1) foot-strike, (2]
nld=pupport {at the polst swhen the tibla ia porpendioular to Lhe
foot), (1) hesl Tisa, and (&) toe off. Thess franes wera selected
becausg thay ave orltical in ceaputing the desirved date necessery

in conpleting the study, The following dats was calsulsted froom
the amalyels of this filmi averags veloclty, the length of the
strida, timo of nupport, and tine of nen-supgart.

Averags velsoliy. Through the wee of a stop watch, the speed
of each subjest ronping the 50 yand dash wos pecorded. Displacement
divided by tims was tha formula used to caloulstes the averamgs welooity
(Hay, 1973).

avarags valoeity = ALIELZAmALL

Gtride langth. GStride lengih was soaputsd by applying the
miltiplier 4o the difforsnce betwesn the X-coopdirates of the toes,
from tos off of one foot untll toa off of the saze fool agaln
{Ostezhoudt, 1549).

stride langth = X (X-X,)
% = mdtiplier {1 gagh unit as figured
by the referencs Beasive l.e., 517 Lesh)
(X=X} = toa off of one foot mims toe off
af sume foot agnin

Suppart time. This tine 18 figured in terss of secands or

part of & ssoond by determlning the following formulas  sumbor
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af frames por support phaase divided by franes per second {Dsterhoudt,
1969} .

Hom-puppert time. Hon-support time is alse figared in doocmo
of partlal secords of tims spent eirborne. Ths foprola ooed 1me
nacber of framses por non—evpport phoss divided by fTanea per ssscod
(Omtorhoudt, 1969).




CEAFTER IV
RESILTS AMD DISCUSSION

The jeoblan of the siudy wae to conpare the wariabies in Uhe
ranning patterns of individunls selected from variows mertnl age
categories. Thres diffgrest mectal ape categories wars used)

children of norsal Intalligence (1§'s above 79), educable mentally
retarded childreen (T13's betwsan 85 and 58}, and tralnable mentally
rotarded childres (I§"s betwean 55 and 30}, The aapecte of the rumming
pattexma which wers analyesd included the mvesmge velocalty, stride
length, suppart tino, ard noo-support time.

o h 1
Table 1 ravesls the epesd of each pubjoct rumning the 50 yord
dash. Speed was reccrded by o stop watch ascurais to & tenth of
& soootd. Froa these igures an average welocoity was caloulated
for a1l eubjests. Thess atatistice are awallable on table 1.

27



Tobla 1

Rolationahip Bedweon Avorage Veloolly and Bubjecis
of Varlous Mental Ages

Hulb jeat Aga Haigt Walght Spaed Averngn Voloolty
1 127 mo, " T334 743 sec 2054 ' fanc.
z 126 ma, S 1MW 7010 9.% oac. 16:30 " fmae,
3 (E¥E) 138 mo, B By 10,7 =ea. 101 *femc.
i (m@E) 1% mo. S0 Qo 8.9 s, 16.85 "feen,
s(mE) 13 me. @ 1F° 109 /8¢ 11.8 ae. 12.66 *fasc,
6 (THR) 1% mo. 56 1/4~ 2N 15.9 mea, .43 *fmoc.

Aftar observing table 1, Lt s olear thet subject 1, o boy of noeml
intelligonoe, asoomplished tha fastest man. Using table 2, the
AAPHER Yowilh Fltoeos Test nores for the 50 yard dash of & sbandowd
af gompariaon, subjact 1 placed in the B&th percentile for bhis age.
The AMPER noress ara based on adeguats and representative
pamples, ingluding datn collected on 9,000 boys, 8 to 1B years
of age, plus 2,200 sallage mens Informatlon on rellakdlity or
validity of the AAFHEE test ism not availnble at thils idas (Lackhart,
1972).
The by with the second fastest 4lme was subject b, This
individual, classlflsd as BENR, ran Tasts® than subjest 2, o boy
of normal 1ntelligsnce, Bassd on tho AMPHER Yeuth Pitness mores,
asubjsct U ranked in the 16th percectile In the 50 yavd dash.




Uaing tha AAPHER Youth Fltness norma for the mentally retarded,
cubjeot & ramked in tha 50th parosotlie, This tabla mora accurataly
eXplaine his ability sn oomparsd to other boya of alwilar IQ's,
These noees ware devaloped ga & part of & natlonnl atoly using a
randon sample of 4,200 boys with IR's between %0 and B0 and beatween
the ages of 8 apd 18 [Lookhart, 1972). The correlation betsesn I3
ond performance in tha 50 yord doash is .ﬂﬂf‘crrlﬂlfurnld.unni.zﬂ
for 11 year old bheys [Barlok, Widdep, & Broadhead, 1965}, Dasplts
tho low correlation of this test, no othar toot exlsts which hlghly
ubrralates 14 and motar proflolency.

Subject 2 cams in with the third fastest tims panking him in
tha 14th perventile on the AAPHEER mormn, This boy of normal
lnbelllgsnes fell Into a lower pexcentile ranking for hia age amd
TAn & slower paca than the ratanded subject. These resilte conflict
with gemernl remgnrch oorrtelsting IN and runnlng speed or meior
profislency (Steim & Pangle, 1965t Egaers, 1967 Byrd, 196
Mrian & Aextar, 1967).



Table 2

AAFHER Youth Fltnesos Bommo
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Thera ip ressarch stating that a propertlion of the rotarmied umed

na pubjecta within those studies {-ubl;n::'!n; IQ and motox ‘hmﬁciﬂnuj}
porform at a level equlvalent to children of noreal Intelligence

ard that Lhe reverss s alpo true on cocmalon [Stain & Fangla,

19665 Howe, 1959; Dobbins & Forick, 1976). The feot that the

EMR toy is 3 W% Ainches taller than subject 2 could have besn a
faator in his fastsr speed. In apy case subjest 2 elill ran elowsr
than BSE of the noreal populatlen In his age group.

Bubject 3, anothar BME ahlld, had the fourth fasisal run of
the group. He ranked in the second percentile of the AAFHER nooma
ard in tha ninth percantile of the AAFHER ncoms for the retarded.
Subjects % and 6, both tmleable mentally redarded beye, flolshed
fifth ond pixth respectively, as previoas reaparch would predlot,
based on thelr lowar TQ'E. Bobh Doys, based upon the AAFHER noyme
for boye of normal intedligence, performed in the sero percemtila.
Hosed on the mome for retarded anlldren, subject flve rasked in

ftha asventh percentile and subjest six fell imte the zere percentile.

Stride Langth
Aoparml g £o Tluvres -o5%1ab0 5 10 tabla 3, the Four fesbest

ranners demonstrated the loogast strides, as research suggests.

The rumner with the fostest welopity, subject 1, had the sacomd
longest, as oppoged to the longest stride, and vien versa. Although
research suggests [Osteshowdt, 1969 Cavagns ef al., 1955 Cuceton,
19357 Syivim, 1966) that veloolty and stride leogth are dirwotly
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proportional, subject 1 had & sherber ptride time (approxinntaly

<13 second shorter par stride) thon subject &%, This ssse relaticnehip
was Tound batwsen sublecta 5 and 6, Although subjoct mix bad &
rraater atrids Length hles apesd sos glcser. This nay have

ocottrred duiso to axoesslive kmes flexlon during the suppert phass

aof the T oauping o lenpsr peried of Lims in tha support phasa to
davelop ancugh power to leangthes the stxide. Sobject alx's stride
lnoted 3K longar than subject flve's sirlds, ¢ospersating for tha
differance 1n speed. Flgurs 1 deplets thess results in geaph forn.
Tatle 7 alsg provides information an the length of one atap within
the ptride and tho time oocemsary to take that step:. Flmirs 1
geapha the malationghip betweer the velealty amd the strids lesgth
of sach subject. Figoee 2 uses stick fligures to show tho differonces
in otride lenpgth of all subjects; Trom the sume tos off podnt

mntil toe off of the same foot Agaln. Aa saen from the varlous
grapha, the hoya with the Llowest I4°s domonstreied the olowest
pvemge voloaltlies and the sheriest plrcide lengths.



Flgure 1

Relationship Detwesn Average Veloclty, Stride Lemgth,
Hupport Tins, and Fon-Jupport Tlme

Avarnge Veloodty
Subjeat 1 i *y Fd
Bubimat B :
Subjact 3 >
Bubject & 16,85

Hubject / N EED
Bubjact & [F/ #5072

5'1!:111213!&151&1?13193‘5
feat por ascond

Stride Length

Bubjest L P P 10,66
Bubdest 2 V7 7 F L Ll Pl F A i

Sublest 3 (7 77 P27 2L 28l el ses /18,68

aubjeat & RN FTTIR TP T I i dTIa Ty
Subjeat

Sabient

o w}:

Sublect 2 .

mabject 3 LA s
Tl
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Eulbject % Firai
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Toble 3

The Relaticmabip Betwaen Stride Length and Stride Time

Subject Etride Langth Strlde Tise Stesp Lengih Btep Time
{firat stap) [flrst otep)

1 10, E5" L6 Eae. g.14! «71 sno.

2 G.21" L5 man. 485! 25 soc.

k| 8,88 45 wac. LGz 35 sac.

& 1G5 55 meo. Euli5? 29 @oe.

L 3 Falnt + 55 pbie J.h 27 moo.

& Fa5' 85 mac. L, 18 A5 seo.
Buppoxt Tims

This study finds results sinllar to those of jrevicus
ragaarohars, supporting tha ioverss relationshlp of welocliy and
suppert time [Oaterhoudt, 1969 Helson & Oregor, 1976; Sianing &
Forsyth, 1970}, This relatisonshlp s shewn in flgure 3. A2 the
average veloalty of the ruwsmer incresses the tima of support
decresnss. The varlations in times of pupport are drasn in figure 1.
It is clonrly seen that subjest 1 has the shoerisst support tlme
and greatsat welogity while subject six has the longeet time of
suppeEt amd the slowest svernge valociiys Table & indicates
numerically the differsnces In support Llbes.



Tims of support in seconds

Plgara 3
Balotiomship Betwsen Averags Veloclty and Time of Bupport
isﬂ -'H-l-'l.l'l.j'ﬂl'."l:. 5

g aubleat 5
« 3 g osubjeot 3

o3 Aubject Zp g oubjoct O

o #ubjeat 1

g9 10 11 32 313 1% 15 16 17 1B 1% =20
Avorapge veloolty in feest per second
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Table b
Relationship Betwsen Memtal Age ond Time of Suppert

Subjects  Total Suppert suppart Tlna Bupport Tine
Tina [ far firet siap) {for sacond step}

1 2 mac. 1L emiia W13 BE.

z <13 sac. 16 mmo. 17 sad.

3 437 mac. 10 mab. 418 @na,

I « 11 mac. 16 mes. 17 mee,

5 40 sae. 2 mad. 20 aae.

f 2 mBocs 27 mne. .28 apa.
Kaom=3 Tima

Thera 1s meneral concensus throughout research that as running
volooity inoressps the tims of non=support also increases {Osterhoudt,
1965 Heleon & Geegoe;, 15703 Bzandell, 1%71). Thers was no such
correlation notable in this etudy, sa exeaplified In flgurs O,
hopults were variable. As an axample tabls 5 reports tkat tho
rumner with tha sloswsst velocity wap in the non-auppert ghaes
longer than mny cther subjscts Ne dedootlos can ba mede about
he pelationship botwean weloolty amd nop-cuppori tims in this etudy,



Fimg of non-support in ssconds

Fipams 4

Belationahilp Botwenn Average Velocity mnd Tima of Nos-Suppers

A0
38
o 36
o
38
30
B
26
%
.22
V2D
1B
W16
o 1h
w1
o140

.ul.l'h,juﬂﬁ
-uubjmt- 3
o EUbieat &
g Subject 2
g BUBJBct 5
911}!.‘1.121‘3-1#15161?15152-&

Avoraga valoclty in feet per second

gulject 1



Takle %

Falationship Betwensn Mental Age and Wop-Buppori Time

Subjoct Total Ken-Support Tlse Neo-Suppordi Tias Nom-Bupport Timp
{for first step) [for socond step)

1 22 G, + 18 awa, .12 asa.
2 +20 aemas + 18 Aaa. »10 oac.
3 vE8 mma. +16 man,’ .12 spa.
i 2 ama. +13 @mn. <13 mac.
5 W15 Bl JOF oo, +08 mpo,
& +T3 maa, «19 ned. 18 mee.

Surmary

Tha hypathesls for thin study wss stated in the nall forms
There %111 s pa aignificarmt differanca in the mmning pattams
of ipdividunio selected fram virlals mesfkal age catlegorled. The
aapocts of the tan whloh wers aaalyzed included average weloslty,
gtride length, time of support, and time of nom-suppart. Tha
oubjects with the fartest averapge velotltles were recoidad as
buving the lomgeat strides amd the shorbest suppert tioses, as
gharnotorleed by efficlent munning. The subjectia of normal
Intellipsnca ox with IR'e clogset to norsal ran the fastest.
The twe THR epubjects therefore rTan the alowest afd also had shorbter
gtrides and longer suppert timss. Generally; thess [indings



correlated wilth those of previcus pessarchers in the field 1,e.,

19 and motor prodiclency azoe directly proportlennl. The differences
In 211 bubk one anslyesd phaps of the run Hers Apparent betwosn
amibjeats of varlous IQ's. Bo slgnificant dlffecsncs was found

in tha tine of nen-support batween the three differsnt mental age
categaries, Tharefore the hypothesls was rejected In a1l aress
wkaeDt time of non-support. Tabla & in Appandix I sumzariszes

in nuserical forn the ralatlomship of IR, runming spoed and svorage
veloolty, stride length, time of support, and time of non-support.



Chagpter ¥
SUMHAIY AND COROLUSTOHE

Surrnry

The problem of the oiudy was to compare the wariatlcn in Sha
Taning patterns of individuals of various mental age catesgorias.
The atody included six children tanging in age from 126 monthe to
13 mewithe: Two of the subjects were of nmormal lntelligence,
teo wers sducebly memtolly retanied, and twe wers tralnable
rotordates. Jicsechaniosl analysis was the meihod used to gathor
dats for thls etudy. The suhjects wore filmed at a rata of 100
Trames par seccpd whilo minning the 50 yard dash.

The napoota of the rus determined s critical wera the velooity,
ebrids length, time of support, and tine of mon-support: The Tramss
which were +itol 1n supplying the above informetion wers traced
ents geaph paper and than analrsed. Statistlon]l troatmest of data
involved desoriptlve statistics. [oe to the fast that this ls o
case atudy, thers is no joptificatlion in cancluoding that T4 has
an affect on running patiesn.

Conelundong

14 did seem to have an effect on the mmnling efficiency of tha
oubjecty hewevor, there wers excepblons in certain cases. The null
hypothesis of this study was suhdivided into four parte with no

il



signiricant dirfferenos in (2) the overngs veloclty, (b) the strlde
length, {2) tha tims of support, and [d) tha tims of nos-supporsy

of individuala oclpooted from varlous mental g categorlas.
Hypotkosas &; b, and o wrs rojected whila hypotheals d wos
aocaptel. The followlng conolumions hove besn formulated but sheuld
not be inferred boyond the parampaters of thils stady:

i: Ipcreenasd walopity ylelds iocrensed atrlda Length.

2: Imoreassd welogity ylelde a decreass in the tims of support.

s Veloolty esans to have ne elgnlflcant correlatlce to time
of moR-suppart.

. IR has elgnificant affests on munning walocity, atrida
langth, amd tima of support. The lowsr tha I tha slcesr the average
valogliy of the run, which 1n tam decreasss Lhe sirlde langih and
increases the tlme of support.

Tha study lacked sxternal valldlty becssse the populatisn
galacted for stuly was too small to relate %o the gensral populatian
and was not rondomly pleked. Inferencos will tharefora nat ba made
bayamd the parameters af the atody.

Othar factors which way have had an effect on the cotcoma of
this stody imclude reactiom time to the gun Firing, past experionce
in mmming, and the ablliiy to conprahend the concepd of apeed
It also appears as though the height of the imdividsal my be a

detaralning factor in the velocdty and stride length of the Tun,
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Escompendations
Tha Tollowing are recomendnilons for forther study

1. CGendoot a siwllsr study uaing largsr saoples.

Z. Oonduct n plxilar stidy uslng different age groidps and
diffarent okille.

1. Oondoct o sdedlse stody comparing institubions] ieed
ond non-instituticnaliced retardstes.

L. Conduet o study amdyzing sdditiona]l sspects of ihe Fum
with ratarded children.

5« Conduat a study snalyeing distance rusning and the

ralationship belwesn epdupance and running form in retarded children.
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AFFENDIX A



April 10, 1678

Denr
I om Karon Jonss, o geadunte studact in physdonl sducation for
tha handicapped, Part of the reguirement necessary for graduestilon

to write & semlray paper. The study I will be dolmg conpista
filwing and analyeing tmmmﬂm-mMMWHu
boys of various mantal nge gea HET R
identified oo o candidate to pn.rt.:.-uipu.tq in the study. This
would imvolve written permission by the parest/guardian, Your
paralssion and cooparation will be greatly appreciated pa tha
results af the stody will hopefully aid teachars in swaluation
andl toaching of bamic skills.

Al

The study 1z under the direct suparvlsicn of Dr. Lane Joodikin
and ¥r. Kelih Frenobh. ALl infeesation cbtaleed from the study
will ba kept confidemtinl. Hemes of participants will not ba
raleansd,

If thare are aoy questicns, jleass contaci Karen Jooea at TOl-2iH09.,
Flegas reaturn thes psrpiealon allp st the bodtan of the lsiter as
goon BA poseible, Thank you for your Lime,

Slnoerely,

ﬂrhﬁn

Graduste Studemt

- S R S e S B e e e i i e

I allow my eon, . to participate in tha wbudy
analyzing the minning pattam in the 50 yard dash.

Blgnature of parant/guamdian
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Table &

Surmnry of Bolationshipe Beiwaen Subjecis of Yarlcus
Montal Agoe and Running Pattern

Subjeot
1 2 3 it 5 &

Aia 129 mo, 126 mo, 13 mo. 132 mo. 133 me. 133 mo.
Welght 71 wo ey B Gl 105 124 dzd
Halght W Bl s @ BB e
Time for lst atap 21 pac. 26 mans Ijﬁ E&G. 20 gaD. rz? Bl 1""'5 B
Tine for 2 ﬂtﬂﬁ i mao. 53 Bon. I'E‘s Bals +509 B0, 55 8BS0, 13_5 B
Tima of nop-support
1 gtap 10 mac. W10 pocs 10 B vl3 pdge <07 Bdoe LT B0
Time of mon-support
2ed stap 12 sz 10 geg. W12 meo. W13 gec. W00 g, W18 SE0.
Total time af
non-suppart «22 mac. W20 pec. <26 mpec. (26 pee. (15 gec. W3] Beo.
Tise of suppert
1 atap 11 secs <16 emos <19 Bad. .16 sot. 20 Bm0. 2T Sed.
Timp of support
2nd steap 213 pep. A7 oeo. W18 gm0 1T g00. W20 9@0. ES @80
Totnl tlme suppoyt M mec. 313 mmoe 37 meos 33 ewo. &40 mon. -52 Bl
Bpoed Tl moc. F-E:I ﬂW-m-? “I'-"-Bl? Halw umﬂ_ﬁhinrlju‘.llﬁ-
Avaraga weloeity  20.%% 1630 14001 16.85 0 1268 9.4)

*fone " feen * fmag " fema tfema 1 aes
Lemgtn 1 otep el o Bs b e Sl Falip? 41l
Length £ step 16,66 9.Rl"  B.EEY - 1097 pald 737"
Leagth Zred sitep 5 50¢ &, 5 Iy, 25 Hag® 3= 3.8



