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AN ABSTRACT
’ or ' R
MOVEMENT AND MOVEMENT PATTERNS OF EAPLY CHILPHNOD.

. Caroline B. Sinclair ,
T4 chmond pquic Schools and Ctate Denartmnent of qucation
: : Vichvond Vireinia ‘

Purnose, To deterrine the orosressive development in movement and movementﬁ
natterns of voung Chgldren (aces 2-6). Method, Data wefé éolleéteduover‘a
neriod of 3‘veé;q dﬁ:in; whitb 57 children 2-6 yearé bf‘apé were studied at
intervals‘of}6 rmonths in performance of 25 motor tésks.< Pgrforﬁances vere
recorded on film, studiédAunder slbw mptioﬁ_nroﬁebtion; °hdvénalvzed oh fofﬁs
develoned for thig bﬁrnose. Eight.generai character-utics vere selected for
sneéial.stud§. A ocor*np sys tem wag estabiished; all records wvere stgdied in
terms of success, elerents of nerforﬁance,.peﬁerai éharacferistics disnlayed,
and movement pattern; ?esulfé. '(i) descriptive analyées 6f‘propre§s‘of VOhﬁq'

children. in rovement with indications of age, sex,:and individual differences

and (2) descriptive analyses of develonrent of movement matterns in each of

25 ngic movenment activitiec (motor tasks) during early childhood. ]}p was

concluded that an idénpifiable sequence does occur in moverent of children and

that similar movement patterns emeree; that identifiable variations mav also

-

be exnected; that a voung child's develophent in movement may be assessed by

his progress-over a neriod of time and by comparison with that of children of
his own age; that seneral movement characteristice apnear to be indicative of

develoﬁpent in roverent; these are: (1) dvramic balance, (2) omnosition and

 svrmetry, (3) total body aséembly, (4) rhythric locomotion, (5) eve~hand effi-

clency, (6) apilitv, and (7) nostural adiustment.

Caroline B, Sinclair
, : » Box 452
| ) . C Gloucester, Virginia 23061
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MOVELENT AND MOVEMENWT PATTERNS OF FARLY CHILDHOOD

by

Caroline Sinclaix, Ph.D.

ERRATA:

1. Table 11 - The table should be Race and Sex of
Subjects. (See List of Tables and

Table 11.)

2. Notes for Table IIT - This page should be placed

immediately after Table I1I.
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Preface .
This report has been prepared in the hope that it will Be read by many people
- with diverse responsibilities and perhaps for different purposes.

Rescarchers will find Chapters II,.IV, and V of'mos# yalué but they,wiyl-wiSH

to sample several sections of-Chapter 1II also. | .
P . : - - - . o &

" i
)

Teachers and students of eariy childhood will. be mos t concerned’with
Chapter: IIL and especially Sections I, II, IIL, and IV,
Physical‘educators will find their greatest focus of interest in Scctions Iil

and V of Chapter III. : ‘ ' N B - e

3

Psychologists'aﬁd specialists in child growth -and development will probably

find Section V of less interest than other portions of Chapter ILL.

Pediatricians, pediatric nurses, physical therapists, occupational therapists

and other medical and mediéally related personnel will find Section 11 of Chapter 11T

: et TSRO LS T SIS E e MR I

-

C . most interesting but thgy;ﬁay find other}portions pertinent also.

.5 ’ . Itbhas_beén a ﬁ?ppy privilege for me ‘to work'with the_ReSgarch Departﬁeﬁt

g (formerly the_Deﬁatﬁmént 6f Rescarch and Development) qf the Richmond Public Schools
and the bivisipn of Edugational'Reéearchfof.the Virginia StatééDeparﬁment of»EdQca;
tion iﬁ this study. I am grateful for the interest and guidance of Dr. James W.
Tyler, tssistant.supeﬁiuténdent>oE R;chmdnd Public Schools (ﬁérmerly Director,of,

_Resea¥ch_and Qevelopment); Dr.>R6bert ' Turnér, Dire¢tor of Research; Ricﬁmond

SR P Publig Schools; Mr. Charles E: Clear, Director of ﬁhe:Division 6f Fducational .

| Rescaxch, State Departmenﬁ of Educafion'and also to tﬂeir associates and staff. .

"The enthusiasm, inspiration, and informztion offered by Mrs. Mildred Dickerson,

Assistant Professor of Education, Madison Cdllege and Dr. Lydia Fauls, Clinicél

I R Ps&chologist'(formerly.Supervisor of Early Childhood‘EduCation, Richmond.PuSlic
Schools)_at éll'times has been inﬁalugble; Miss Celeste Joneé,;Pyiucipdi of

Madison and.Grace Arents Elementary Schools and Mirs. Gertrude Freeman, ‘teachexr of

il
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~'four~yeér§old§fat Madison, were especially helpful in the early stages of the study;
to these and ‘all other principals and teachers'éf the schqo%é in which 1 worked I am
~most grateful.

' My thanks go also to Dr. H. I. Willett, former Superintendent of Richmond

. Public Schools and his successor Mr. L. D. Adams and to Mrs. Mildred Mims,_DixECtor

of'Bélle'nyan‘Day Nursery and her teachers for without their 'support this study

could not have been made..

~Caroline Sinclair, Ph.D.
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- Chapter I
. - : Introduction

hi. .Problmg 5

Three factors arising as separate but related emphases in current

education point to the need for this study - education for theupre~sdhool. ..

yeaxrs, treatmeﬁt fo; brain.damégad and underachieving cﬁildicn, énd perceptual-
motor dévelopment_in relatiéﬁshib‘;o total learniug. In;the-$§udy of these
factors the motor development of ﬁﬁe child and his success in moveﬁent have
beehn st;esséd but Iittlevhas_been added to the studies of the léﬁO's'(Bayley
1935, Goodenough 1935, Guthriéée 1930, gt_éls.) to document: the movement.
vdeveiopment of the ﬁormal‘childifrpm twolto.six. Parents and teachers_néed
helb in evaluating moﬁemept_progress in early childhood. In the developing
complex of motér reactions critéria ére needed for'apﬁraisal.. Recent édvances
in the knowledge of child growth and de?elopmént'gﬁd a continucus flow of gnfor-
mation from the'laﬁératories of psychology and physioloéy make possible an ex-
. cellent integration bf new informafioﬁ about the movement of tﬁe pre-schooler

into the total understanding of children.

II. Purpose and Objectives

A, The purpose of this sghdy is to détermiﬁe the progreséive development
in movement and movement ﬁa;gérns of young children (ages 2~6).
ﬁ. Related objectiyés'afe:
1. To describértbe progress in deveioﬁment'df movemeht of children
from 2 tg'éfyéars of age
2. To identif& geneféllmoveméﬁt charécteristics whiéh‘may'be’stgdied
for significaﬁce in_éﬁpraisal of growth aﬁd_devglopment

. 3. 7To detevmine the development of pattern in common movement tasks

2

R 170 provido by exc R4




:IIT. Preparation for the Study

- b s ‘
4. To study variations in movement and movement patterns, among

noxmal subjects 2 to 6 years of age

Stimulated by newspaper and journal reports of successful work by educatoxs

in remedial reading and special education, and by study and observation in yearls,

of teaching physical education, the investigator began in 1964-65 to work with her

colleagues in preliminary consultation and experiment in the study of young chil-
dren. .In the summexr of 1965 she regeiVed:a travel grant from Madison College and’
observed and studied related programs at Purdue UlLVGTS?ty, the Unlvcr51Ly of

Chicago, and the University of Wisconsin. During the 1965—66<Session she‘nartici—

paLed Uth Mis., Mll& ~ad DlecfSOﬂ in an obsejvaLJonal and study program of the

nursery school at Anthony—Seegar School,_Madison College. During this time she

-experimented with photography and time-motion projection and developed pieliminary

'plans with Drx. J. W, Tylef,'Director of Résegrch and Development, Richmond Public

O

“ERIC

BRI A 7o Providd by ERIC

Schools. Since the.iﬁvestigator woﬁld regire from the Maéigbﬁ Gollege faculty
July‘l, 1.966, it would be possible for-her‘to'give a_major.portion of her time to
résearch iﬁ:the succeeding’yeafs. |

_During_the spring and summer-éf 1966 éontﬁcts were made with Richmond Schéols
persoﬁhel‘ana-éhrough br. Lydia Fauls, Subervisor of'Early Childhood EJUCatibn,
with Bel]e Bryan Day Nurser , a Unltcd Fund Agency 1ocated adjacent to the- Medical
College of Vlrginia. At this time the Rlchmond PLbllC Schools had a well estab-
lished nine-month program for'four~year—olds; by starting with a selected gfoup
of theaerchlld;en at hamison‘Elementafy Séhbdl and also with two and thrée-year—
olds from Bol]e Bryan it would bc p0531b]e Lo sLudy HUbJeCLu of several ages in

he l.

|
the11 devclomenL Lhrounh fhc1r pre-~ %choo] years.
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I. Subjects

Chapterrli
P?ocedufés . : R _:. k;
This reséafch was desiguéd as~a.tﬁreemyéar study’; it was staited August'jo,
1966, under the aus pLFCa ‘of lhe Rlchmond‘Publwa Sch0015~ aﬁd was apprg#ed_in,the
sumner of 1967 as.a pllot sLudy by ‘the State DcpaerenL of Lduc tion (ﬁivisiéﬁ of
Educatipnal Research and Statistics). 'The data were collgcted ié'éacﬂ'§f;twp e

semesters over three school sessions terminating in May‘l969;f

Subjects were chosen by the criteria of age, availability and normality

‘ attested to by medical examination, psycholoaiCalfteﬁt and tcacher’s estimate.

- Subjects were enrolled thlouonouL the six phagos of Lhe study wheit p0351b1e (seo

_Table ). Record; were obLalﬂed for 57 subjects f01 one to- sn% phasos, when

O

RIC

A ruitoxt provided by exc |18

rorder tovgive a larger number (30) for study at_this age. 11 Lhc 1968 6G

enrolled the subjects ranged in age from 2 years.l month to'4 years 11 mOnths;”
the oldest group, started at four years, was continued into the firvst semester -
of first grade.

A second group of twb«year~olds'was enrolled in the stﬁdy in 1967-68 in

u
el
=

only the chlldren prov1ous]y enrolled in Lhc stud) were :ncluded.

Of the 57 subjects, L3 were Negro and‘girlséoutuumbcred boys'35~22 (Table”ll):

1I. Moveﬁent Tasks

The moyemeuﬁ tasks for stﬁdy va;ied from 18{25;in the ;ix phasés;~the number v:7”
was also varied for each age group within each phﬁse except the first whcré the
baseline was established at 18 and_all children wére given an opportunity tgfper¥
forﬁ each of the éighteen tasks,

| -The movement tasks were selected a; those rommovl) con91deJed fundamanal

and basic to the-performance of more comolex motor’ cLi iﬁ 50me 1nstances_

they were adJqued to allow for age’increasces in q:ze, stiength, or ijll




> Limitatiohs,of time and mouey dictated the-omisSion'of some tasks for some

‘age groups in Phase° I1. aud IV but a flnal lecord was obtalned £01 ,each s ubQ

‘Re;Ject in each. of the tasks in the termlnal phases (V and VI). Table II1 lists
S;the movcmcnt tasks, 1nd1cates thc phases ald ages fox ahxch Lhe) were used ——
‘;and uotes_the,ways~in which they were varied.

- Appendlx T‘l]Sfb equipment Uqu in .the movement.

‘In each case the movement taok was prescntod to the subJect as s*mp]y
“:oossihle. The etage was set (equlpment was in pTace,.spacca marked, etc.)g
f‘hathe chlld was placed at Lhe propcr starting p01nt and was asked to pelform the
:task:e,to run to the tree}'to‘climb up the-ladder; to hit‘the ball - in thevmost
[:€§bjectiﬁe tét@sdédeilahle;fhefﬁas not ihsttucted hgyéto perform;‘in_rare.cesee
”:hhete}eﬁhetience”ehd vocabolary dere.iimiteddthe in;estigator_demohsttated.!

“Every- effort was made to encourage a naive performance by the child rather tharn

£

one patterned after another!s performance, but certainly some imitation occurred.

xﬁ{flh'eech éaéé the‘child wae asked to wait for-the'signal "Go"-es this permitted the
;1hveetlgetor to‘get in’ olace at the camera ahd to film the entlle performance. |
~a¥1f the task was not performed succesqfhlly, a becond ot even a thlrd trlal might
_be g:ten but the chlld was encouraﬂed to e\perlence glatlflcataon at hls odn

hleyel*of_performance.

Ill.d Collectlon of Data

The study was conducted by observation, motiocn photonraphy, and analysis of

‘the performance of tne subJects in 18-25 movement tasks in each of six school
‘semesters hereafter desmgnated as Phases I to VI.

Before collecting data it was necessary for the investiga L01 to-establish

rappoxrt with these young children. 7This she did by daily visits to the classroom

and playground and, with the help of the teacher,_she became, involved in the

children's activitics. During. the flrst -two pha es the Lcachers released their

S enfye
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aides;to’aésist tthiﬁvestigaﬁbr when filminglwas_statted. Dﬁring tﬁe 1ast
féu; phaéeé an aide wés assigned to the iqve§tigator'and aséiéted regﬁiarly
with setting up the‘equipment‘éﬁd managgmént of the subjects. Rébordiﬁg,'
filming, and anaiysis we#e done entirely by ﬁﬁe investigagor;

In the first pha;e and before filming the movement tasks, a Baseline WAas
estabiished,fo; furthgr investigatiqnlby_observing each gubject and reéording
in detail the pérforman;e_or noh;performance of each 6f‘18 moVemenﬁ tasks
selecté& aé fuﬁdamenfal, simple, and commonly usedf>

During the three yeérs of'research, adjustménts were made to provide for
tasks:betterrspiped to age groups, more discriminatipg analysis forms,.and
better.filming situatiéns;" |

In the, collection of data the children were grouped by age for assignmenﬁ

uofumotor'tasksjrthey'we;e listed in ageﬂorder'(younggst to oldest)} within the

groﬁps S0 thaf,the'inﬁestigatorrmight be constaﬁtlyieminded of age differences.
A child who had paésed.hér second birthdaykbﬁt had not réachcdrhér-thi:d by
Octdbgr"l;fwas‘COﬁsiderea two fof the>school1S§ssi§n; dther;égé'grpupé Qere simi-
1érly established. |

| After:three wéeks of intensive tfial of the Kephart‘Moveﬁent Pattern Cﬁcck

! and with the permission of Dr. Néwell C. Képhﬁ;t (Appendix.III) ﬁhen of -

Purdue University, revisions were made and new analysis forms were devised

.

" especially for the young children and special conditioms of thié‘study. New

forms were developed as new tasks were added and slight revisions of others were

made from time to time.

1Godffey»and Kephart, Movement Patterns and Motox Education, pp. 161-170.

A e S b ettt

i A s

s R,



For gach movement task a.étandard of success was established‘énd a number
(6~105 oflobservable‘elements were checked as definitive qfkthe wayrin which
the subject ﬁeffonﬁcd; Samples of ﬁhe analysis forms developed are given in
Appendix IL. The elementé for each task aré'liéted”and:Stgndafds-for success
ahd mature patterﬁ'are stated on pp. 28-4Li.
In order to be‘aésureﬁ of the qérmality of.éhe subject§ and to obtain
relgged information, éach subject was examiﬁed by a physician and each child
was given one ox more psychélogical tests by a qualified péycholbgisf. 'Theée
‘we;é given in the first and secbnd years of'gﬁe‘stﬁdy and in the second half 6f
theﬁsubject?é pérticipétion in the study'(at ages 2; 3, and 4). In Phase VI a
teachef's esﬁiﬁate of thé sﬁbject‘s‘gchievement was ocbtained. |
information‘avaiyéble from the‘égenéiés as éo the child's parentage, family,
. - -eéonomic»situation,'health, andvsocial status Was{regbrded.Ar | |
iV; Eguipment‘ | | .
">Equipméh;-for the movement tasks-was‘provideﬁrby the schbois'or by the‘
< investigator; as the study”de&éloped'épd more lgcatioﬂsfbecame'involved,‘she
’ foﬁnd’it néceésary to}pack the'équipment énd Eake it from‘scﬁool £0'5ch601.
Slnce“thls was not pract:cable with climbing equxpﬁent thc;e was con51derab]e
varlatlon in the cllmblng apparatus used £or five and 31v yea) olds. Most of
thquu1pmenL (Appendnx 1) is- portable, leadlly‘avallahlq and 1nexpen51ve.
1he motlon picture camera u%ed for photography was a Pathe PR- 16AT/BTL=:
Fllm used LhroughouL most of Lhe study‘qas Kodak fllk Type 7?78 olack and.
white. Most of the filming was done outdoors with ASA of 160 but when iﬁdoors
f‘undel Tunvsten at ASA of 125. For eXpellmOnLd] purﬁoqes and for 111ustrated |
o 1ecLures some color fl]m was used. For: thlS Kodak Ektachrome f11m, Type 742]
and_an i@provised filter.(patﬁerngd,after a Wrattan 85) were cmployeq._
2Appfeciation is express ea to Messrs. Richey, Dean and Wood, formerly of TV
‘and Motion Pictures and.now of Metrographics, Richmond, Va,, for hclp genelouqu
s “given w1th problems of photooraphy. : :
‘ Q , ‘
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V. Peréonnél and.Faciliﬁies
This research was coﬁducted at.Maﬂisqn Elcmentdf§‘Séhool of Richmond and
?élso at Gracé Arents, Bakér,'Oak Grove Annexé Webster Davis, Mosby, Woodﬁille,
Lee, Mary Munford, William Fox, and Clark Springs omeicbmond; at Jaqob Adams of
Henrico County; at St. Aﬁdreﬁs of the-Episcbpal Chuféh in Richmond; and.at
Belle Bryan Day Nuréery, a UnitedrFuﬁd Agency othichmgnd. Permissions were
‘reéeived f;om the gove:ning personnel of the agéngies ahd ffom-the‘parents of the
' chil&ren enrolled. When‘weather permitted, the playgrbundé and grassy aré@s
'ﬁeré‘uéilized; in_mbsﬁ schéols the principal was able to provide an aﬁea for
;indobr'usei_ At Bélle Bryan moét qf'£he study waé conduétéd on adjgcént‘grbunds
beldngihg to thévMedical Coi}ege‘of Virginia,
| ‘Members of the staffs of.the Division of Educational Rééearch and Statistics,
State Department of‘Edﬁcation, and:oflReséarch and De&élopment,.Richmond Public
Schools, qerved as cons uthan and advisors for the aLudy. Oéher Qaluab]e heip
came from Miss Fraﬁces Mays, State Supe1v1sor of Health and Phy31cal Lducatlon,
Dr{ Lydia Fauls Qf the Ri;hmond‘Public-Schools; Dr.‘Milton Jacobson of the
Uhi?ersity‘oﬁ Virgiﬁié; D;;'W. ?._Laupus‘and Dr. boloﬁ Rivgdenéira:of Pédiétribs;i
AMedicél College df.Viréihia;.mémbers‘of the Médi;on Collége3facuity;-and members
.of the staff of the Amgfican>As$ocidtibn-fofﬂHealth.and_Physic;l Educgtion.
‘fEriﬁéipéls, ;éachers,'and‘teacher'aidesIWeré"héipfﬁl in mény ﬁays. The investigét@r‘*
. wa; asSisted:By aiaes'Who.workea with her'in”PhaseékIILVI,~by>the stenbgraphic '
:_Stdff of Reséarch and Develoﬁmcnt (now the Resealch Departmcnt) ‘Richmond Publlé
Schools, and by graduate sludcnts in the Bureau of Educatlonal Fesearch, Unlvel;

~ 51ty of Vlrglnla.



VI, Analygis of Data
| A, Mqvﬁment.Develbpment

Movement performéﬁce recorded én Tri X film (gbout 80,060 feet) was analyzed
by the invéstigator on the Movemeﬁt Task Analysis Forms under slow—motion.projec-
fion for 25 tasks. | ’
© Thg projecﬁngused was a Bell-Howell Time-Motion Anglfzer (silént 16 mu. )
~ with 800-1500 £pm speed énd a élutcﬂ.which permits proloﬁgéd single-framé view
 aﬁd hand—pfojéction frame by frame at choseﬁfépeedﬁ

Aii filn was analyzed during or imﬁediatel& following the phase of study..

In o;def to appraisé ﬁhe'feliability and.validity.of.thié meﬁhod of anél&sis,
6ne'hundred-§;£ty feet of film of Phase 1T werevaﬁalyzed by the‘investigétor and
. then sént in ‘turn with ahalysis forms to three physicél educaéors selected fé;
'thelr spec1él quellflcatlons‘ln the- analyqls of " human movement: Dx. Lawrence
Rarlck of the Un1ve451ty of Wlscon51n, D, Barbala Godflcy of-Lho Un1ver51Ly of
MJssourl, and Br. Helen EckerL of the Un:ver81Ly o£ Callfornla at Belkeley. vfhe
analysis of the 1nvest1gator and the analvses of the three selccted analysts weze
7.studLed and: compared by Dr. Patr1c1a Bruce and Dr. Jnotue horrlqon of Mad1501
lCollcge..—A frequency‘coupt of_the disagreements of each&reviéwer with the analysis
of the iﬁvestigétor waé made for a tptal of SO'disaérééﬁents'in 600 responses (8.3
. per cent). A copy bf the‘letter from Drﬂ,Brﬁce and.Dr;_Morrisén attesting to ﬁh;‘
reiiability‘of the anéiYsis aﬁd‘thé validity of-the'instrument}hill be‘found iﬁ :
Appendix ITI, I

After compiétion of the analysié‘of movement tasks for each pﬁase_sqores were
_assigned‘to.each éhild'fqr each task,flThis Systemkof:scoriné wras applie& methodi-
_éally‘ih each phase of ﬁhé studyi

| Succéssfﬁl and ;11 elements exhibited e 5

Successfull and all elemanJ save ole .
exhibited . = 4




Successful. and conforming to matuxe
pattern of movement (this to be de-

fined distinctively for each task) = 3
Successful but not meeting standaxd = 2

Pértially and objectively successful =
and to a marked degree = 1

Scores were also given in one-half points., The subject's motor scove for

Phase 1 was detevmined by summing the scores of the motoxr tasks and dividing by

.18 (mn-==  of scores)., For the other five phases the following formula was

“study. . This list was compiled from previous study and observation and after

; \)_
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N
used to determine the moter score:

Motor scoxrxe = = of scores on motor tasks x 18 coT
' N(number of motor tasks)

The'tésk scores and the motor scores were orgainzed and studied by age and
sex, Although the motor scores for the six phases have been computed to permit .

comparable -evaluation, it shoﬁldjbe noted that relationships are best studied

within.age groups because of varying conditions and standards for the movement

tasks, - . : S N o : |

B. "Movement Characteristics

Characteristics common to many movement tasks have been selccted for special

e —

observing and analyzing data in ‘the first two phases of the study. The list follows:

1. Dominance (side preference for paired parts)
2. Oppoéiﬁion (the synchronized use of opposite'hand and foot in the
upright position and cross-laterality in quadripedal movement) and

symmetry (including foot-over-foot action in:climbing and descending)

. P . o .

s .

3. ‘Dynamic balance (the ability to retain equilibrium while moving)

4+ Total body. assembly (using the parts of the body (a) as levers in
sequence to acquire speed by providing a summation of forces over
a short period of time or (b) using parts of the body simultaneously
~as a system of levers for an effort of force against considerable-
resistance ox {c) using the parts of the body for power recicase as ..

eavar




in (a) and (b) above for a combination of speed and force
3. Rhythmic'twq—part locomotion (as in géllop, slide, skip)

6. Eye- hand efficiency in mauual response to a static or
moving ochct .

7. Agility (maneuvc cability of the, body)
8, Postural adjustment

At tﬁe.end of each of Phases iaV1”thé activity analysis records were ;cviewéd
to ascertain the appearaﬁce'of theée characteristics and their manifestétions were
summarized. AL the completlon of Pha:e VI Lhese flndjnns were summarized. for eaCh
age group, they appeal in Tables 'VIL and in Charts 1-30.

The data were recorded on key punch cards aud'submitted forcétatistical
analy is in ordexr to chermlne the relat:onahlp of cach w:th movcmeut devclopmenL
as rcprecented by thc motor scofe and  the slgnlﬁicance, if any,of'these charace
teristics in predicting motor success as measurcd by motor scc;e} Sée chles XiX,

XX, XXII, XXIIL. = o o - oL

C. Individcal;Diffefences
In. crdcr to study,indicidual'variations a case'scud§ was developeﬁ for.
efch subJecL (Appendlx V) and a Lable was madc show1ngrthe range of qcomeé for
each motor task at each age level (Table XAI) |
Forjthe!ten subjects with the gfeatest'positivé and negacivc deviacions from'
the meanc.qflmctor scoxres a speciai'aualysis was made. This aﬁalysis is presented
in Tables xxxx-gnd xxzil;f B
c,D.'.Dcvelopmenc cf Moyeﬁent Pa;ﬁeyns
_Ai agecqﬁayysis was méde to accertain the changes, if any, in,the.catterﬁ of:

the successful motor task as it developed. These changes are presented on pages 27-45.

Cie i R : c ~10- <
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Chapter 11T

; . Presentation of Data

.I. General Factors

+

In order to establish a suitable context for the .determination of movement

development, several general factors were recorded and considered and, if

‘practicable, these were studied in relation to the subjects! motor scores. The'

. general factors of age, sex, race, intelligence (I.Q.), maturity (D.Q.),

O

~ERIC

e

achievement. (teachers' estimate), and reading readiness (Metropolitan Reading
Readiness scores) are presented in their relationship to motor scores in.

Table IVw

A, Agg'
; A basic assgmptioﬁ of this study is that movement is a developing process
during‘fﬁe early years of4gﬁildhood.'=This assumpfion is éﬁpportéd by the
incfeasiﬁg motbr‘écores;frsm:Z to 6’(Tabié vy, by the deveiopmgﬁt'aﬁd matpratioﬁ'
of movemént'pgttefns tﬂroygh theQe years-(pp.-27~hﬁ), by thC1iﬁcreasing ability

evidenced in time and distance for foux athletic events (Table VI), by positive

éotrelat?on-ofbage‘and motor score at all ages (Table IV) and by Charts 1-30,

_The ¢orfelations of age and motor score which are .67 and .60.at 2 and 3 fall

‘shérply to’.lZ‘(at 4 and.6) and .25”(aﬁ 5) at later ages’(Table IX). Since these correla~

tions atré of age within age group it appears than an age difference of less than
aryear .is of less significance to motor score after a.child attains the age of 3.

It is cvident that older children will pevform certain motor acts which they

were unable to do.at an earlier ége and that their . ability to cope with space,

time, and distance improves with age.

‘3\.5 . LR R R '_».1;#.‘_‘1




" B, Sex'r o _ ) | : o -
ihe correlation of motor score with sex'was foued-to Be positive,fo;
females at ages 2 and 3 and positiﬁe for males at 4, 5, and 6{ with a shaxp
' riee:from .21 ae 5 to .41 at 6 {Table )., A coﬁparison of boys!' and girls!
means of motor scores reveaied a- difference in fevor of girls at. 2, Similar
mean scores at 3, eed-a;small difference in favof of boys et 4_and.later,
rising to 12,1 points of-ZO% of the ﬁean score for boys_and‘girls together
at 6 (Tabie,V and Cherts 1—30); Girls serpassed boys in the pexformance of
15 of 23 tas ks at 2 but wére sulpassod by boys in 17 of 25 tasls at 4. The
agelof 4 wias maLked by 1ucxeased galus in ta[k scores, especially for beys, and
by high>positive'correlatious of several movement‘charaeteristics.eitﬁ maleness
_ 1nclud1ng Lhe theevaspccts of-total body asscmbly -
The greatesL deFfeJence en pc1£01mance of boys and girls was found in
threw1ng in wh;ch boys were superlor in task scoreS‘atvages 3 to 6 and in
‘measured d;staﬁce at 4.and4£hereafter with incfeasing differeneee at Sﬁand 6
(Tabies_VI and-VII'and.Chart 23). Girls were superior at 6 in thLlng (buL not
;at prev1ous ager), galloplﬂg, slldLng,-and thc eLandlug bload Jump in wh:ch,”
however, the boys attalned the greater dlstance. Girls outscored boys at 5 but
not at’ 6 1n the. Foaward 1011 hopplng, Lhe—runnluo hlgh Jump, sklpplng, and

-runnlng though in the laLLer the boys nade the beLter time. Sce Charts 26~30;

C.  Race
The majoriey'ef the_subjects.were white, but lé of'the 57 Subjects wereidf
the black race. Eleven of these were enlolled in Phase 1 as 4-year~o]du and two’
.;were enrolied in Phase IT as 2-year-olds._ All completed Lho sLudy. Thgs'23% of<
_the éubjeete wcre ef the miﬁoeity race. fThe corrélation of whlte racekuith ﬁetor ~

score was found to be negative at all ages with a range of .17 to .33 (Table IV).
‘ R V ' ‘ ' ke




b, -Infelligence
In ordér to determine the.normaligy_of subjecté, all were tested-by a
qualified psychologist and'I.Q.'s.were'deterﬁined; Correlation witﬂ.motoxISCOrg
_was highest at 2\(.25) and low though- positive at:all‘other agGSf(TabIe'IV).l
For 4u&eaf~olds_fhe‘Goodenough Draw-a-Man Test (sgbred by the Goodenough
'System);‘the Peabody Eictuge Vocabulary Test, and-thé{GesEleropy Forms were
giVen. F;r statistical.énalysis, I.Q.1's wexe derived from the Goodenoﬁgh scores
._and cdf;elated With.méﬁor scores. The 2 gﬁd 3~year-61ds were given the Peaﬁody

'Vocabuldry Test and 1.Q.'s were based on the scores (Table IV).

E.: Ma%ufitf
To giye £Urthei suppdrt‘in detérmining ndrmélity,ﬁtﬁe deﬁelopmenéal status,
for‘2!$'éndléls was.éstablished by the Geséll Development Examination. D. Q.!s
‘.wefe compqtéﬁ and correlated withbﬁotér‘scores} ﬁhe;é were positive‘at'.l4 and .38;'

reépectiﬁely‘(Tabie V).

F. Reading Reédiﬁess
. The Metropélitan,Reading Readiness Test is used routingly in_ the Richmond
“Public Schools; the test scores vere available for 6-year-olds.” The correlation

for these with motor score is given in Table IV.

G. "Achievement
A teachex!s estimate of achievement was obtained Eor the subjects in-the
final phase of the study. Scores were based on é 15-point scale in which ratings

~were made on five variables as good, average, or.poor for ages 2 to 5. For 6-year-

olds the teacher's comments and evaluation were simiiar1y scored, See Table IVe.

1L,  Movement Development Ages 2-6
" The 25 movement tasks were scored for‘the'57'subjects_at intervals of six .

monihs over a three-year period (in six phases). .




A summary of the data for each age from 2-6 is given on po. 14-26. Fou

each age the presentation deals with successful performdnce, the elements involved,

sex differences and selected characteristics of movement. .

The means of the task scores are presented in Tables VII and VIIL and in

Charts 1-30.

The means of motor .scores for each age, phase, and age group are given in
Table IX; this table also shows the correlations with motor score and age at 2,

3, 4, 5, and 6 years. An ahalysis of motoxr scoxes by age and sex appears in

Table V:  Table VI presents time and distance measurements fox Jumplno, throwing

and running.
The incidence of the selected characteristics at the various ages is presented

i
3

in Table X-XVII.
A. Movement Developméﬁt at Age_Z
At age 2 children are able to -explore the world. about them in.an upright
position and they can move.ffeely from place to place. . Their balance is facili-
tated by a'wide stance and by oﬁtthfust afms. They pull,_push, drag énd Carry'

6bjeCts‘With theﬁ in their play. Slnce falls are frequenL the "arms tend to be

. carried, up and forward and thus are 1n readlness to break Lhe fall whcn ba]ancc

is lost._ Vocabulaxy”ahd experienCe are‘limited so telling must often be replaced

L3 l . i \ .‘ :
by showing. . Two-year-olds-are eager to try new tasks but will refuse oxr change

{

a ﬁovemeﬁt task whieh they'aeem teo diffiéult;‘

B Aﬁ age 2 the qubJecto in thlS cLudy were successful in perf01m1ng 16 of Lhe
23 movemenL tasks asalgned them (bounC1ng a ball and the figure-8-run were not
Jncluded), i.e., in each of Lhe 16 tasks more than 509 of the 21s performed suc-

essfully,’ and/or the.meén,score,was 2. or beLLeL.” Thoy were cspec111ly proflc1cnt

,in carrying and creeping. Though he might be and in most cases was unsuccessful,

- “the ? year.o]d aLLempLed to hﬂL a ball and walk a beam‘ he ex eeutcd hls own version

A FullToxt Provided by ERIC
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of a gallop, a running high jump, a skip, and a slide. le seldom -attempted a
hop. Girls scored higher than boys im 15 of 23 tasks; but the difference in

motor scores.was small_(girls 23.3, boys 23.1).

I8

Selected Characteristics oflMovement.Tasks

Ae AlL 2—year-6lds demonstrated right hand preference in throwing ahd'fightA

: _ ; _ Ry
‘foot, preference in kicking, but varied in the use of hand or foot occasionally
(with 10% frequehéy);: See Table XVII.

2.:_The§'displayéd opposition in'vigoxous running but this characteristic
may or mayhnot appeérrin walking (QG%udisélayed) or in kicking a ball (50% exhibitédj.
They ar; unlikély to use x-lateral synchron& in creépiﬁg-or ¢limbing ox the foot~ d
ovéf«foot pattérﬁ_in a?cendiﬁg or degéendipg'étairs.'.sée Table X.

‘:3. Thé Z—yeariold maintains_his,bélaﬁce'by_a sligh#ly widened sFance’and by
the use of_his_a%ms{ thege are usuaily homologous texqeptlwﬁere in opposition‘as
indidated above)  and siaéhérd or slightly forﬁgrd, e an Ednt?ql h{s body on the
deuncefboard bgt:is-unable fb'maiﬁtain balénce on the 4-inch walking beam. See

" Table XI. | |
4. In rhythmic 2—pa£t loéomofion he mé& be a@lg toygalldp'especially if he
is an‘older 2, bﬁtrtﬁe slide and skip afe.Beypnd him. His gallép'ﬁillibe witﬁ.only
one foot;leading;-tﬁe subjecis'were consistént in the cﬁ§ice?of leading<foot but
eveﬁ1§ divided befwosn left ‘and riéht. leads. See Table XII.

5. At'2 the child does not deménstfate effecﬁive totél body égsembly in
hitting drvthfowing;.he uses itiocqasidnallykin the sﬁaﬁdiug jﬁﬁp ggyg; but:
mobilizes his séréngth'ﬁell ;n-ﬁushing (63%) and to a‘lessé£ degreelin pulling
and carinng.; See Table XIII. | |

| 6. _THef2~yearu§ldlreSpon§s visuaily’and manually in catching sﬁccessfully _

~a large ball téésed to him'and 18 sémetimes (wiph-éG% igcidenée) able to commect

mallét-or batAwith.ball when the bali‘is 5tationary. See Table XIV.




7. His agility is low as shown by the'pcrcentagc of those executing the
forward roll with a tucked head and xounded back (23%). Sce Table XVI,
8. At 2 the subjects usually displayed good body alignment'and were able

.to adjust it in.walking, running, and jumping. ‘See Table XV

B’ Movement Deﬁelopment at Age 3
The period from 2 to 3 (the third year of iife) is one of tremendouS'movcment
development.: At 3 thc'child has prqgcesced towérd a mcre mature pattcrn iﬁ ﬁost
" motor casks; he is larger,'strcnger, énd more expérienced; He is able to refine
his movcmcﬁts and mobilize.hisrbody paxts fcr'more cffective‘use. Heacau run -
féctet,'jump ﬁighe:, th.row‘hzn‘:c‘har_'~ aud.dbjccts and people pc 1onger.lock-qcitecso
Big ﬁo.him,r lle can do al] of the motor tasks he did‘ac‘2 and he is é]co ab]e‘to |
(1) walk a 4~1nch beam succcssfully and (2) cf::tl]op (76%) leadnng WJth the prcfe-rﬂd
fooL, (3) he now perfo:ms Lhe stand1n¢ broad jump from a mark aud usually w1ch a
’_two«foct;takeoff Qnd landing; he may be able to bounce a large ball Several tiﬁcs

(this was not tested at 3. but 63% were successful at 3%).

FSelccted Characteristicsiof Movement Taské‘
'1.1.Gain”in_dynémic balancc'was1demonstratcdcby prcficiency‘on the 4-inch
, walking-bcam t65%) and bf.a‘gain.of 10% iﬁ scccess cn the:bcuﬁcé bcafd; See
| :}ablé xt. | | |
| 2; hupLovemenL in x—latcral synch:ony of 32% (age 2 - 23%, age 3 - 53%) id
' the creep and of 27% (age 2 - 3%, age 3 - BOA) in. the cllmb were noted. At_no

otter age wasrthcre such a narked change in this characteristic.

The 3-year-old ascends staiis (89%) .and a ladder (55%)'footndver»foot:but
fcw dcscended stairs in this manner. The pattern of'oppo ition had oalned to 50%
(fron 46% at 2) in walkLng, buL showed lltLle change in rumning and: klcklng ‘Arms -

were more forward andfeluowswﬁrcbent to some degiee in running. See'Table X.




3. Rhythmic 2-paxt locomotion is. demonstrated in the one-lead gallop (76%)
‘and by some subjects (34%) in the slide and by a few (12%) in the skip. Sce
Table XII.

4, Total body assembly is now used fox speéd in hitting (52%). Prevalence

of total body assembly has also inc?eased for pushing (frém 63% at 2 to 83% at 3)

and pulling (52% at 2 to 79% and 3). - Gains were also noted for the ﬁwo juhps and

the carry“but the incidence for these tasks was not above 5C%. Sec Table XIII,
Se égilit', thodgh not yet prevaleﬁt in tﬂe forward roll, was demonstrated

by 35% of the subjects (a gain of 12% from 23% at 2). Sce Table XVI. : .

6. Eye-hand efficiency increased to 79% in catching (from 67% at 2) but
showed only a smali.gain in hittiﬁg a ball. ~§§e_fab1e'XIV. |
7. A£ 3 years pdstural‘adjuétméntlin the selected actiQities shq&ed little
Achange from 2 although there was an'11% drop‘(from 73% at 2'to 62% at 3) in walking
aIignmént. See Table XV.“ |
;‘8; Hand and foot prefc1ence were pledomzﬁdnuly rlghL with only four variations,

in each case W1th the left foot. See Table XVII, v

C. Movement‘Dévélquent at Age &
The year from 3 to 4 was‘marked by further gaiﬂé in size, strength; and motor
‘.effecﬁiQenesé. EspeCially’nbtéble‘are thé gains in_rhythmic locomotion and balance;
in metﬁod of decending‘étairs and.in'abiiity to jump:dvef a bar.i

At 4 the mean of Sc;rés of 21‘of:23 ‘movement tasks was highef tﬁan at 3 'and
the total means for the two oroups dlffeled by 11.1 p01nts.

Inept in these tasks at 3, the 4-~year- olds were able to 911dc, hit a. qtat:ona:y
~ ball (58%), hop, and do the running hl&h jump, and at 4% years they were %ucce%sful
in the skip. - They were able to bounce a ‘ball (dcnonsLLated by 63% at 3% ﬂnd 100% at

4 éuccessfully).~ Ou1y 13% could lead wah eJLher foot in the slldc buL 58% could do

go in the gallop; only 13h:COU1d hop on the "other" foot. At &4 the subjects found




the 4-inch beamlvery.easy and 2ll were successful but the 2-ihch beam was too
difficult; they used their arms fpr balance and greater elevation on the bounce
board. 'They were able to kick a rolled ball successfully and without loss of mean
sﬁore. At 4%, 75% were successful in the figure-Sfrun with_a mean score of 1.8
(up from 9% and a low mean of .5 at 3%). 'Bo§s forgedqéhéad oﬁ girls in the
standing broad jump énd in throwing aé evidenced by both motor scores and dis-
tance attained. Girls were'slightly superior to bofs'in the running high jump

» and in thé 50-foot run accérding to distance and time but boys were superior in
method of éerformance as evidenced by fask'score. See Tables V and VI and

Chart 19.

Selected Characteristics of Movement Tasks

1. Gains in dynamic balance were evidenced by a percentage gain in subjects
demonstrating from 70-83 on the bounce board, from 65-100 on the 4-inch beam, and
from 28-71 in the hop. Sece-Table XI.

2. Gains in two-part rhythmic locomotion were apparent in the percentage

increase from 76-92 in the gallop, from 34-77 in the slide, and from 12-52 in the
skip. A gain from 14-58% was noted in ability to use either foot as a lead in the

gallop and some preference for a right foot lead was observed. See Table XII,

3. In total body assembly the 4-year~olds showed'gains.for speed in throwing .
(from 24-48%), for power in the standing Broad jump (50u64%) and the running high
jump (45;50%), and for force in the pull (72—96%) and carry (48-84%). Losses of
17 and'IZ% were recorded for hitting and pushing. ‘The'ankle was used more often
and more completély.in jumping and running than at 3 but not with great frequency
or consistency. The well beng elbow and iifted-knee were also observed mofe fre-
quently in jumping at 4 than zt 3 but not consistently. Sce TableVXIII.

4. In symmetry and opposition the f-yeaxr-old showed gréatest gains in using

the foot-over-foot pattern descending stajrs (12% at 3, 84% at &). Other changes

-] G
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varied from loss of 10% (55% at 3, 45% at 4) for two-~point synchrony in creeping
to a-gain of 10% (55% at 3, 65% at 4) in foot-over-foot pattern in climbing a

ladder. See Table X,

5. ‘At 4 eye-hand efficiency had improved as exhibited ‘in catching a laxge
ball from 79% at 3 to 94% at 4, in hitting a ball from 48% at 3 to 58% at & and-
.in Bouneing a ball from 63% at 3 to 105% at 4. See_Table'XIV.

6. Agility as evidenced inrtﬁe forward roll gained from 35% at 3 to 42%
ét 4 and also showed a gain from 0 at 3% to 25% at &% in the figure~8-rum. Sce

Table XVI.

7+ DPostural adjustment remained high with percentage score gain in the

walk from 62% at 3 to 77% at 4, in the rum from 72% at 3 to 94% at &, and in thg'
standing broad jump from‘76% at 3 to 81l% at 4. Seec Table XV. |

8. Right dominance prevailed with six variations. It is notable that the
single.evidcnce of left haﬁd preference and mixcd dominance at 4 years was
resolved as consistent left preference for both hand and foot at 5 and 6. Sece

Table XVII. -

D. Moveﬁent.Development at Age 5

Progress in movement development was paralleled by increased stature,
strength, and experience and these provided a more knowledgeable aﬁd confident
approacﬁ.to the now familiar movement tasks., Greater challenge was addgd:by
proviﬁing a small ball (a temnis ball) for catching and a 2-inch beam for
walking, TFour movément tasks were measured in units of time or_distance
(Table VIL). The bounce on the boaxrd was e}iﬁinated because of the greaﬁcr
vweiéht qf'these children.

All tasks were performed successfully, ~In the performaqcé of 19 fanmiliar

tasks there was a swall gain in 8, a larger gain im 5, and a small loss in 4,

=19~



~and tﬁe scoré at 5 yearé-sﬁowed no.change‘in 2. Sixty pei“centvof ﬁhc subjects
were successﬁul in catching‘£he small ball and thé mean score was 1.9 thus
pevidencing'a sharp drop from proficiency attained earlier with the  large ball.
Similﬁrly, suécess fell.to_S % (Crom 100%) and the mean score to 1.9 (from 3.2
at 4) with a decrease in the width of the walking beam f£rom 4 to 2 inches.
.A£‘5% tﬁe mean score was 2.4 in tbe figure~8.-xrun and 3.6.in the ball boumnce
with 100% successful in the bounce and 80% in the run. See Table VIIL and
Charts 2 and 9.

Boys attained a major gain in the distance throw to a mcan of 44.63 feet
at 5% while gifls mgde a lesser gain to 25.07 feet., Gains wére aiso récorded
fo% the standing‘broad jﬁmp.éud running high jump with boys supérior in the
former and.girls in the latter. Girls showed no improvement in the 50-foot
ruh while boys decreased their'timeland bettered the mean of the girls slightly.

Sce Tables VI and VII.

Selected Characteristics of Movement Tasks

" Steady achievement in the selected movement charcteristics was typical of ..

development from 2 to 4 and.the rate of progress appeared as great‘but more
varied from 4 'to 5 years. Notéble though erratic impfovement was made in oppo-
sition and symmetry'and achievement was evident in ﬁotal body assembly, dynamic
balance;.rhythmic 2-part locomotion, and agility.

1.. Gains wexe made in opposition of 4 tol7% in the walk, run, kick, and

skip. A ewall loss (1%) was moted in 2-part synchrony in creeping. See Table X.

2. Dynamic balance was demonstrated on the 2-inch beam at 56%; it increased
in the hop by 25% (71-96%) and on’ the non-preferxed foot by 83% (from 13% at 4 to

96% at 5). See Table XI.-
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3. Gains in 2-part rhythﬁic locomotién weré indicated iqﬂthe gallop by
. a 10% improvemcﬁtlin the use of the seco;d-foot lead; in the slide by’a 239
gain of subjects successful and a 75% improvement in dual direétion; and in
the skip by a gain of 37% (from 52% to 89%) in succeisful performancé:, See
Table XTII. |

4. In total body assembly some gains also appearved at 5: for speed in

the hit from 35-60%, and in the throw from 48-68%; for power in the standing
broad jump frdﬁ 64-76%, qnd_in the running high jump from 80-88%; for force
in fhe pull from 90-92% and in thg push from 71-76%. There was considerable
loss (from 84~64%) in the carry., in running almost all subjects bent the
elbows well; moxe than half tSl%) contacted wiﬁh tﬁe ball of the foot, and the_
lifted’kneé was used frequently but inconsistently, See ?able>XIII.

5. Agility also showed substantial gain as demoqstrated in the forwanrd
foll_bf an incfgase'in sucéess of subjecﬁaﬁrom 42-64% and in the figure-8-rum

from 25-40%. -See Table XVI,

6. . Eye-hand efficiency was achieved in catching the small ball by 60%.
In hitting there was a decrease in successful contact from 58-52%. (See dis-

cussion p.36.and Table XIV)

7. Postural adjustment gained in percentage demonstrating in walking, run-
ning,'and the sﬁandﬁmg broﬁd jump by 77—§4%,;94—100%, and 81—96%‘reséectivély.
See Table XV. | L | |

8/ Right haﬁd and foot deminance was pfevaient with one subjegt consistent
in left preference, one in ieft-prefe;éuce for hand and right for fooﬁ, and

. three (12%) exhibiting uncertainty onr inconsistency. See Table XVII,

. E. Movement Development at Age 6
Mean scores of subjeccts at 6 indicated success in each of 24 wmovement tasks.
O
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Mean task scores ranged from 2.; to 4.3 with a mean motowr score of 60.9.
Examination of the sqéres‘shows some loss in seven of the 24 movement tasks.
The numbexr of successfui subjects increaséd notably in the beam walk (56-77%)
and in batting a ball (52~78i), while ﬁean'SCoresxshoved marﬁed improvement
(.5 or mofe) in climbing, deécending stairs, the figuie~8—run, gallopiné, hittiug,
skipping, sliding, thro@ing, and Walking a béam; Those tasks in which losses of
.5.or-m§re occurred were the forward roll (3.1 - 2.6) andlpushing k4.1 - 3.4);
mean scores fox other movement tasks remained'tﬁe same (1l motor tésk), showed
slight gains (7 motor tasks) or losses (5 motor tasks). See Tablcé V-IX and
Chart 30,
.‘At.this aéé sex diffe;enceé became more apparent; the correlation of motof
score with male sex was notably higﬁer (.41) than.at previous ages. The most‘
obvicus difference between the sgxes Qas iﬁ th:owiﬁg where the mean distance
.varied from 31{91 feet fér girls to 57.37 féet for boys, and the mean motor

score on the throw from 3.0 for girls ;0-4.6 for boys. Boys surpassed girls in
all of the four mgasﬁred events and in mecan motor score (boys, = 64.0, girls =
‘57.7)J._Meéns.for-distance in the jumps-and"thrbwwshowed improvbmbht"bvér'preVi6U§‘
scores, Although.the mean of time for the 50-foot run was less than at 5%

(4.58 - q.lg-gec.) it compared unfavorably with that at 5_(3,48'sec.). (See

discussion pp. 40 and 51-52.)

Selected Characteristics of Movement Tasks’ -

Improvement in the selected characteristics from 5 to 6 years.was rather
erratic. 1In 29 variables checked fox the seven characteristics, 21 showed
.gailns, seven losses, and one was unchanged, Gains wexre cbnsistent in dynamic
balance, two-part rhythmic.locomotion, énd in total body assembly-for spéed and

power.

El{lC - o : B - | .
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1. In x-lateral synchrony in creeping the giin was from 44% at 5 to- 56%

at 6; in use of the foot-to-foot pattern in descending stairs there was a small
gain from 92-94%. In opposition there were gains in the run (91-100%) and
skip. (16~44%), but no change in the walk and a loss (72-55%4) in the kick. (Sec

discussion pp. 37-38 and 43-L/ and Table X.)

2. In dynamic balance improvement was notaleJ(56~77%) on the balance beam
and reached 100% (from 96% at 5) for the hop and the usesof either foot in

the hop. See Table XI,

3. In 2-part rhythmic locomotion the 6—yedf—olds}were 100% successful in

-

the performance of the skip and in the slide with eitliex right or left foot
leads; they also showed improvement in the gallop .(from 88% at 5 to 89% success-
. ful at 6, and from 68% at 5 to 83% at 6 with either right or left lead) but some

confusion was also exhibited. (See discussion p. 35 and Table XIT)

4, Total body assembiy was apparent as a developing characteristic for
speed in hitting‘(from'72~88%) and tﬁrowing (from 76 to 83%), for power as
' demoﬁétfatéd in thé-standing broad jump (f£rom 76;83%),:aud running high juwmp
(from 88-54%)-and for force as exhibited in the pullu(9é~100%) and ‘push (76~
100%). There was a retrogression in the caxrry (64»-—61%)° In running the range
of action at the knce showed iittle change but there was less use of.ball—éf-
foot contact. See Table XIII, |

EP The-chgfaéteristic'of ﬁ&iliﬁi gained a little (from 40% at 5 to 44% at
6) in the figure-8-run but leés was evident at 6 thaﬁ at 5 in the forward roll

(64% at S}aﬁd 41% at 6). See Table XVI.

6. Greater eye-hand efficiency was demonstrated in cateching (from 60% at 5
to 72% at 6) and in hitting a ball (52-78%), but two subjects were unsuccessful

in the ball bounce (100 to 89%). Sce Table XIV.'E



7. DPostural adjugstmént was less satisfactory at 6 than at 5 with a drop in

‘the Walk (from‘8h% to 67%), the run (from 100% to 89%), and the standing broad

Jump (irom 9 to 89% See Table XV,

8. Right dominance of hand and foot wds clearly demonstrated by all except
three (16~2/3%) of the 6~year«olﬁ subjects. Of these thraé, one was cbmpléte]y
left dominant, one was mixed (J.,II-RF) and the third still e*ndencod uncertainty.

See Table XVil.

III. Selected Movement Qharacteristics
In order to test the selected characbﬁrlstlcs as indicators of movement
development they were studied in relabLon to motor score. Those having corwela— -

tions with motor scoré at or near a 5% level of 51gn111cance are presented in

"Table XVITIL. To determine whether the 1ndependert variables under study produced

51gn¢31canb eitects the Iu1b1ple Linear Regre55¢on Analy31q (Bottenbvrg and Waxd,
1963) was utilized; a full model was gonstrucoed for each age level‘of several of

the variables (see Table XIX) correlating at or near the level of significance

~ with the motor score; the corrclations of these models with motor score ranged

from .720 at age 3'to .9?5 at age 5 (Table XIX). FEach of these variables
(characteristics)fﬁas then restricted frmﬁ.the fuli model one.at'a time to test
its contr1bub¢on to “the full model and to determlne thc probability of its -
contflbutlpn as significant. The findings are smmnar¢zed for cach age lovel

See Table XX,

. At age 2 the characteristics showing highest correlation with motor score

were dynamic balance (as demonstrétedvon.the fourminéﬂ bgam),and total body
ggggmplx for sfrength as demonsﬁrated in pulling and carrying and for power as
evidenced in the Suanalnr Jump dowm. - Other characteristics above or near the_
significance level were rhythmic locomotion, opposition, and total body assemblf
for speed. When the highly;correlated charaétefistics were submitted to a

covariance analysis, only the beam-7alk (probsbility .011) and pulling (probability

048) proved to contribute significantly (P.<.0%) in prediction of motor score.
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At 3 the characteristics showing highest correlation with motor score
vere dynamig bélance in hoﬁéing, rhythmic locomotion in sliding and galloping,
and total quy.assembiy for power in the high jump. Other chaxactexistics
above or near the siguificénce‘level were toéal body assenbly -for speed and force,
symmetry in foot-over-fool cli&bing, postural adjﬁstment'in walkihg auﬁ-eye~
hand efﬁiciency in catching. . No one of these proved to cpntribute to motor

score at 5% 1¢Qe1 of conﬁidencé.

_Those movement characteristics which showed highest correlation with thg
motox scores'at 4. were x-lateral synchrony in climbing,.tptal body asseﬁbly>
in the standing broad.jump, rhythmic locomotion in skipping, and iotal-body
assémbly.in.ﬁitting. Others at or near the siéuificamce_level_weré dynamic
balance,>eye»hand efficiency in catching, and other evidences of total Body
gssembly, rhythmic locomotion and oﬁposition. As single prédictors of motox
score, four chatactefistic; were judged significantly useful ~-- total body.
assembly as demonstrated forrpowcr in the standing broad jump (P=.,037) and
for.Speed in the throw (?f.029), rhythmic locomoéion as demonstrated in the
skip (P=,011) and oﬁposition ésvﬁsed in kicking,(’=;0255.

’ Those movement characteristics showing higheét cdrrelations.ﬁith motor scores
at age 5 were.foot—over foot pattern in descending stairs, dynamic balance on
the walking beam, total body assembly in pushing and:éygnhand efficiﬁncy'iu
catching..a small ball. Others abb?c or near the level of significance were
total .body assembly for power, rhfthmic locomotion, agility and eye-hand

f efficiency.in hitting. 1In seecking a single characteristic as pfedictor of
motoxr sqbrc, three were found.to have significant probabilities -~ dynamic

balance on the two-inch beam (P=.Oll) rhythmic locomotion in the skip (P=.,014)

o
g
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and eye-hand-effibieacywin\h}tting (P=.022).
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At six the movement characteristics most highly coxrelated with motor - .

"score were postural adjustment in the walk, agility in the figure-8-run, total

body assembly in hitting, and dynamic balance on the two-inch walking beam. O0f
thése, postural adjustment in the walk was judged (P=,003) to have significance
as a single predictor of motor success.

. IV. Individual Differences - Ages 2-6

The range of scoxes (Table XX) indicates much variation in success and in
characteristics of mqvemeht tasks from;age to age and also wiﬁhin;age levels.
Scores of O appear at 2 for all movement tasks éxcept walking and throwing, but
only in three tasks do all 2;year-olds score O - hopping, skipping, and sliding.
Score§ of O appear at age 6 for ninatask%; an examination of the scores foxr
ihdividuals reveals that, with Qné gxception, each subject scoring 0 on a moveé-
ment task at six had previously scored 2 ox better on that task (the exception,
a male, scored 0 in hitting at all agés).

Variation in motor characteristics also occurred at all age levels and
for individualshat various observétions. Tor example, oppositioﬁ was dembnstrated
bf eight subjecté at two in walking but only three of these used it at 2%,

| In case studies (see Appendix IV) the mean motor score of each subject was
compared with the meén score of his age gfoup.for each phase of the study; in
addition, the task scores an§.activity analysis sheets were sﬁudied for each
individual to detect marked déviations in performance (Tables XXII ana XXIII).
MVariation'from mean score of the age group fanged.from 14,9 to +19.5.
Boys'and girls were found in high and 1ow;extremes in equal numbers; in the
- higher fapge the subjects were often among the oldex ones in the age group;
they appeared fo excel in almost all tasks at all age 1evels.. Conversely, the
youngexr children oftéﬁ.chred low éoﬁsistent;y; after ége two, boys in this group
appeared to have more pexsistent,problems than girls. Some subjects in the low

~R26-



$coring group fluctuated_from'pﬁgse te phase; the& tended to make log scorés_
in all tasks but deficiencieé'were ﬂpticeqbly frequént in balance activities
U(the walking'beam and hopping) in eye-hand efficiency (especially in catching).
and less often in rhythmic locométion (galloping, sliding, énd skipping) and
total body assembly for pbwar; .The abilities evidenced by these characteristics
appear to contribuge significantly to the childis movemént dcﬁélopmeﬂt as evidenced
by correlation with motor score (Table XVITL), .

Dramatic improvement sometimes occurred as for tﬁe squect who gained in
motgr score from 32 at two to 66.2 at 2%; and for another.who géined from 41 at
4% io 66.2 at five., Losses of this extent were not recorded but drops did
occur of ﬁp to 18 éoints from one testiné‘p@riod_to anothex:.

V. Movement Patterns

fovement pattern is.defined as a cobxdinétéd movément of -body parts used
involuntarily to aéhieve a certain objectiye. The pattern, though non—voiitional
5y definition, may émerge in toto ox bé developed over a period of time; during

-_the period of developmenf the subject ﬁay or may mot be using ﬁilfpl action. v

In this study no effort was madg to involve volitional control of mBQement;

- rather emphasis was placed upon the goal to Be achieved; since the subjects were”
young and inexperienced it is probabie that mbvémeﬁﬁ patterns ébsefvcd were those
which emeuged in the conscious effoit of -the subjéct to achieve his purpose.

For each motor task_the;analysis form (see sampie in Appendix IIL) included

}those'elements:believedrto make up the mature ﬁoﬁement'ﬁaﬁtern of a normal but

not highly trained subject. These aré}listed for each task (pp. 28-+1,5) and the

standanrds for success and mature pattern ave stated.

-
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1. Ascending stairs

Elements of the task:

Toot over foot " Ayms move forward-backward if at all
Opposition Climbs in a straight line

’ ‘No support Rhythmic and even
Body :faces forward Body well aligned

Prefercnce for R ox L indicated by:leading foot
The child is deeﬁed successful if he ascends the stairs without xe-
softing to all fours.
The pattern is judged mature if the féot over foot pattern is éttained
and there are no marked deviations.-

' As evidenced by mean ;cores subjects were successful in .climbing stairs
without supbort at:Z and had attained a foot over'foot pattern at 3; at 4 and
after improvemgnts.occurred esPecially in balance, relaxation of amms, and in
rhythm and steadiness of prog;‘ess°
2. Bounciug.(on a board).

Elements of the task:

Maintains balance (4-10X) Uses arms in elevation ;
Number of successive bounces Uses ankles in;flexion»extension .

to 10 ’ Arms pause at or above shoulders BN
Increases height 2 Rhythmic and steady

The subject is deemed successful if he achieves 4 successive bounces with-

out help.

Mature pattern consists in use of the arms in elevation and if there ave

o marked deviations,
Meaﬁ scores in&icated success on the bouﬁce‘f&ard at 2% years; continuity
and sﬁéadiﬁess of balance yith elevation of the arms leading the jumprare

oo indicated by a mean of 3.1 at 4.5 years. Very vrarely did chiLdrenlof these
k ages 1ift and hold. the érms in suitable timing for really high bounces. Many

achieved increasing ﬁeights at 4 and 5 féw at 3., 7The ankle was used by some
subjgcts from 2 énd by mést by 3% buﬁ there wés'much variation. This task was1.
Q
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"to the designated goal.

3. Bouncing a ball (large ball)

N

Elements of task:

One hand used (R or L) : Starts with both hands
"Knee~to-waist height Moves with ball
Moderate speed Covexrs space

Subjectsjwere deemed successful if tﬁey were able to control the ball for
four or more sudcessive bounces. The mature pattern consisted in achieving
six bouncés and éovering space at‘a walk or four bounces if space was covered
with a run provided there Qéfe no marked deviations.

No fecord was made. for ages.below 3.5 years in ball bouncing; success
was attained with a mean score-at 2.8 atk4.5 years. At age 5,5 years the
movement pattern met the standards of maturity. With few exceptions the
subjects started with both hands and maintained bouncing with the ?ight
hand,

4, Carrying (weights ranged from 8-20 pounds)

Elements of thg taslk:

Bends knees to pick up Moves in direct-path

Keeps object close to body Moves at steady pace
Supports weight off floor Trunk erect except compensation
all the way Controls weight in putting down

 Compensates in shift of body . Usés one hand (R or L)
" Success ‘consisted in supporting weight the full distance. The mature

pattern was established when the subject was successful using one hand the
i : — '

entire distance (suitcase styles) and with no marked deviations.

de~year~oids achieved.success and an;efficiené pattern in carrying a
box and sméllﬁweighted suitcase. The subjects lifted-and put down with beﬁt
knees, held ﬁeights close to the‘body, compensated with shift.of body weigbt;
and “occasionally gave additional support with some part oﬁ the body.(chgst

or thigh). They sometimes used both hands and occasionally dragged the object

~29.-
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As the children grew older and stronger they were able to carry heavier

weights and used both hands less often.

5. Gatching (large ball 2-4 years;Asméll ball 5 and 6 years)

Elements of the task:

Catches 2 of 3 trials h Catches with 1 or both hands

Places hands in readiness ' Gives to lessen impact
Lateral stance or adjusts Eyes opened and focused

feet Uses reaction of catch for return

Success consisted of 2 catches in 3 tries. If in addition the subject
. i
: : ?
used his hands and did not cradle the ball in his amms or against his body

“he was judged to have attained the mature pattern.

- Success in catching with a mean score of 2.1 was attained at 2.5 years
with a rubber playground ball accurateifutossed.. The arms received the ball

as a cradle and in most instances were placed in readiness in advance of the

- throw; the ball was sheltered by the chest as arms hugged the ball; improve-

ments consisted of adjusting position to meet the ball and a gradual transfexr
of receiving from arms and chest to hands and arms and then to hands only;
catching with the hands alone was achieved infrequently except with the

small ball (used at 5) and inconsistently with it until the age of 6.

Stance was usually square; although some relaxation of hands and arms lessened

the impact of receiving. it was not extensive and in no case was ‘it translated
into direct preparation for the returning throw.
6. GClimbing

Elements of the task:

Uses amms in alternation Climbs to the top
Uses foot over foot action Body faces ladder
Uses x-lateral synchrony . Steady and rhythmic

Preference for R or L indicated by leading foot
If ﬁhe child climbed until his feet were on the sécond rung from the top

of the ladder he was judged successful. If in addition he used a foct over



foot action and exhibitéd no marxked deviations the mature‘pattern‘was
considereﬂ to be demonstrated.
Climbing has been likened tﬁrcreeping sipce both arms and legs give
‘ support-and propulsion. This task was .approached eagerly by all ageé;‘ati-
age 2 most subjecﬁs reached the top of the 66-inch ladder and:-at age 3 fhe '
majority attéiued'the top gf an 8~foot laddef; Thelfoot to foot method wés‘
. commonly used until age 3 and sometiﬁes thereafter; order of movement with tHg_ L
younger childreh:was‘most often lst hand, 2nd hand,Alst foot, 2nd foot
with variation from-homaié#eral to cross-latéral. 'At_3 or whenever the
foot over foot pattern waéfestablished‘movement became oppositional but not
élways synchronous; i.e.; the hands often moved ahéad df the cross-lateral
foot‘rather tﬁan-i&'gynchroﬁy with it thus ﬁaking a fogr-part'rather fhan twoégﬁfi
part movement. Occasioﬁally the hands &eie observed to ﬁové_together and
preceding.the altérnatiﬁg foot action. At ail ages the.children faced the
ladder aand maintained the trunk in proximity. Vawiations in speed, rhythm
‘and steadiness éppeared as individual more than as age diffe?eﬁcés. _Feéf
was séldom evident and the‘subjects‘descended the ladder without:hélp; As

a safety precaution-an aide always stood near.

7. Creeping

‘Elements of the task:

Uses arms alternately . Points hands forward
Uses Jegs alternately =~ - Keeps feet off flooxr
Uses limbs in opposition Keeps back level

Uses cross-lateral synchrony  Controls diréction

Sgccess was échieved if thé‘child covered the‘expéctéd distance on hands:
and kﬁees_(br feet)., 1f he used his limbs'in-oppoSiﬁion and there were no
marked;deviaéions.the mature pattern was-considefed to be_aéhieved.

Success was attdined with a mean of 2.9 at‘érand 3.6 at 2.5. ‘Gains’
theregfter were slight with small andvyarying changes to age 6. vAﬁ 2 the

Q
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movement pattern was characterized by alternation and opposition of hand and

3

foot; cross-lateral synchrony was less common than the four-part movement of

hand-foot~hand-foot. Cross.

-lateral syuchrony increascd among threes and fours

but was not demonstrated by a majority at any age. Dragging feet, roundcd

backs, and distortions of. leg action appeared as individual deviations not

related to age.

8. Descending stairs

Elements of the task:.

Foot ovér foot action
Uses no .support

Body faces forward
-Arms used for balance

Arms used in opposition
Descended in straight line
Rhythmic and even

Body well aligned

Preference for R or L indicated by supporting foot on descent

Success was achieved by

descending in the erect position without help.

Mature pattern was.gained in the use of foot over foot action without obvious

defection.
Two-year~-olds descended

out support., They used the

non-dominant foot reserving
_below; arms were widespread

the subject turned slightly

stairé in an upright position and most did solﬁiﬂ%
foot to foot method and tended to lead with the

the other for.support; eyes focused on the step

and somewhat stiff.' If the steps were ﬁide or high'

away from the leading foot, otherwise his

path was straight. Symmetrical and oppositional use of arms and legs develop

gradually; the foot over foot pattern was used at 4 or 4.5; the arms were

always used for Balance and

occasionally in opposition at 3, 4, and 5; at

6 fifty per cent exhibited opposition but some allowed the arms to hang at

the sides as though notneeded forx balance. At six the subjects descended

with confidence, rhythm and

easy spead »
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9, Tigure-8-run

Elements of the task:

Starts promptly ) - Maintains specd

Runs lst to own R o Stays close to obstacles
Alternates direction ~ Uses arms for balance
Maintains balance . "Follous course

Shoews' evidence of motox planning
The subject was deemed Sucéeséful if he covered the course in any ordes,

He was judgéd to have demoustrated mature pattern if he completgd the

circuit with one orimdre cross~overs and with maintained balance and

speed,

. Thc figure—8~run-was first introﬁuced at. age 6 and later used with
younger subjécts at 3%, 4%, and 5%. It involves ﬁotor planning to a degree,.'
beyond that required by any other task used in the study. It seems prob-
able that success may depend upon liétening, comprehending, and planning
réther than upon agility and other characteristi;s and elements more
commonly associaﬁed witﬁ movement tasks. Some success was attained at all
ages and by more than 75% at 4%, Fifty per cent. were able to fqllowﬁthe
course at age 6 but few children alternated diréctions in fo}lowing the
figure 81s, At ail ages subjects maintained balance, -stayed close to

-objects on the turns, and started promptly on é signal. About half main-

tained speed but movement was never really rapid.’

10. Foxrwaxrd roll

' ' -

Elements of the task:

Hands point ahead . Rounds back
Uses -hands for partial support Flexes knees and hips
Tucks head : Rolls straight

Comes to feet from roll
Success was judged accomplished if the subject went over. Mature
pattern was judzed achieved if the head was tucked and the back rounded.

[
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For the forward rell two movement patterns wexe obscrved as comfort-
able and éatisfying for the performer ~- the tuck and the pike. Unsuccess-
ful subjects placed the head on the mat, maintained a rigid neck and back

and-falled to go ovexr or, though in a relling position, veered so far to

the side.as to preclude the roll.

Most 2's were successful with rounded back and shoulders, but only half

these maintained forward direction. All pointed hands forward and used

-them for partial support and those who rolled straight maintained this hand

ppsitioﬁ. Improvement from 2-6 was individual rather than by age and failure
and/oxr discomfort ténded to persist. As the child grew older he tended to |
maintain .-the tucked positioﬁ‘for a longer time rather than uﬁfolding inmedi-
atel§ after the roll'over,bdt.in no'instanca did a subject roll to his feet.
Improvement consisted of méintéiniﬁg a closer tuck, adding momentum and
maintaining direétion but these characterigtics vere not‘ﬁéll established

‘at any age :;udied.)

11. Galloping

Elements of the task:

One foot lecads (R or L) Rhythmic and steady
Faces forward . Uses axms in balance
Can change lead foot Staccato movement

The subject was deemed successful if he maintained a recognizable
gallop., Matufe pattern consisted.in demonstrating the gailop in a steady
rhythm with no-marked defect.

The pattern of>the gallop appeared at 2 and Qas prevalent among the
older fwo'g aﬁd threets, The subjects faced in the direétioﬁ of the lqadiﬁg
foot—and" brought “the following foot up to or slightly beyond it in 2 staccato
and accented fhythm; in some cases the movement Qas high and prancy, in

others close to the ground and distinguished only by its uneven rhythm, The



leading focot was consisﬁent at 2 and 3-but préference was evenly divided
between'ieft and rigﬁt; at 4 and after preference was for the ;ight though
“from 4% the;subjects were able to léad well with either foot.,. Most subjects
attained a steady rhythm with their‘fiﬁst sﬁccess but when arrhythﬁia wa;
preéent it ténded to persist, At all ageé the aims were used for balance
and generally both arms were moved forwaxrd witﬁ the leéding foot.
12. Hanging
Elements of the task:
Assumes position withoﬁt heip : | Head and shouldefsnormal
Uses overgrasp : Arms straight '
Holds position 4-20 seconds Gets down without help
Success consisted of supporting own weight by hanﬁs in hanging position
for at least'4 séconds; Mature pattern was”judged attained.if the subject
maintained the hﬁuging pésifion for ten éeconds with no marked deviations.
Two-year-olds are able to support their weight for four scconds whén‘
grasping a bar though they may néed assistancé in getting to and from thg
bar, Duration inc;éésed to ten seconds at 3 and to twenty seconds at 5 and-
above and at 4 and after no assistance was needed. At all ages the subjects
used an overgrasp and the‘arﬁs were st;aight. At 2 most subjects allowed
the shoulders to move up and the head fbrward; at other ages about half
mainﬁained a norﬁal position of the head with éAslight retraétion of the scap-
'ulﬁe.
13. Hitting
Elements of the task:

Contact in three trials Uses body rotation ~

Sideward stance "Controls direction
*Shifts weight in prepara- *Follows through

" tion : ' Contacts -ball squarely
*Shifts weight in hitting Hits R-L (or L-R).

Uses both hands

e
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Success consisted in hitting the bail. Maturglpattern was demonstrated
with a real transfer of ‘weight (at least é of the starred élementé).

In considering.pattern for hitting both sucﬁess (contact with the ball)
‘andimethod mast be evaluateq and the sqﬂject% goal might be a determining
ﬁact@r. 1f "he conéantrates onn merely contacting ‘the ball thenre will be
little need to practice total body assémbly but if he attempts to hit'the
ball_hggg:(”like a baseball player!") he mﬁy utilize totai body assembly
but miss fhe ball! In this case the invqstigator tried to clicit the pattern
for the.hard hit. The bat (or mallet) was usually_held iﬁ both hands at‘2
and consistently thereafter. A preference for right to left hitting was
évidenced at all ages but there was some inqoﬁsistency in individual
preferencé aﬁ all ages Beloﬁ 6.

A sidcwaf&'stance was not uscd by the majority of éubjects until 4% and
after; similarly a prepératory:}hift of wéight was in common use at 4 and
after. A shift of weight was often used with the Lit at 2 and usually there-
éfter; bod?.rotation Wgs prévalent at 4 and after though- the foliow—through
was not in common uge until 6. Boys were more advanced than girxls in staﬁce,'
shift of wejght, body rotaﬁion and follow tﬁrough. Only at 6 did a consider-
able number of subjects (50%) cbntact the ball squarely.. At this age 4 of the .

.'9_boys failed to_éogtact the ball although they swung mightily.
14, Hopping |
. Elements of.the task:

_ Hops'at least four times in  Holds free foot up to rear

succession Uses arms for balance
Hops in straight line ' Uses arms for symmetry
Hops on preferred foot . Hops with either R or L foot
(r or L) o :

Success is attained with four successive hops, mature pattern with
> .

6 hops (ov completed distance) if the free foot is held up and to the rear,

Aruitoxt provided by Eic:
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Success in hopping (4 hops on one foot) was éttained by the majerity
of subjecfs at 4 and by all at 4%, With little practigé the subject was .
able to improve iﬁ duration and distance. incrcasing skill stabilized
the free foot Lo the rear with a bent knee (nearly‘all~subjects,-most from
first success)_and offered a choicé of feet at 4%'and after. Arms vere used
in a symmetrical forward movement wiﬁh the advancing foét. Altholigh some

= 3

practice is necessary for use and grace the Mature.pattern seems tb'appéar“
in foto. At the earlier ages there is a definite foot preference, evenly
divided at 3 when evident and-more often for right suppoft at & (67%).
15, Kicking (ballxstationary at 2 and 3, rolling 4-6)

Elements of the task:

Moves toward .ball " Uses R foot (or left)
Contacts ball with foot Extends knee in kicking
Times backswing for kick - Contacts ball squarely
Uses limbs in opposition Controls direction

Moves in.direction of kicked ball
Success was credited when foot contécted'ball and thé ball moved forwaxd
its full circumferénce or more. Mature pattern ?cquired opposition with:the
kick'cxcepﬁ fér a lifted-kick when both amms moved forward—gideward in
balance} in addition the ball was to be kicked from a backswing or.in thé
stride of the run.
Success was achievédﬂap all ages except gy a few of ﬁhe foungest two-
year-olds; direction was predominantly forward but with much deviation to
“left ox rightﬁ earli;r trials included a :unﬁing approach to a placed ball

with a stop or run-through for the.kick; limited preliminary backswing was

common at 2 and 3 but was neither prevalent nor vigorous until 4 and thercafter;
the xolled ball was intro’aced at 4 and the subject ran forward to meet it.
There was a consistent preference fortthe‘right'foot, demonstrated at 2 and
thereafter at or neax 9CG%. Opposition of arm with kicking foot occurred

O
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irregularly at all agcs'and most frequently (67%)~at 5; as the older
child begén to lift his ball the ayms tended Lo spread sideward. There

was much variation in contact of foot.and ball and consequently in

direction., Knee and ankle were usually extended in the kick; approximatel
3 @pl

half of the 5 and 6-yecar-old subjects moved forward in follow through
after contact,

16. Puliing

Elements of the task: ‘ fir

Moves obtacle ‘the full Uses legs and/ox aims
distance : - Keeps contact with object

Hands placed in "pull" Applies force steadily after
ﬁosition , , : start

Exerts force in line with Controls direction
resistance ' Adjusts body

Uses wide, open stance at stanrt
Success was gttained if the obstacle (bencﬁ with rider) was pullgd
the full disténcé. Matu?é.paﬁtern consiéted of éuccess with body.aajust~
ment and no ﬁarﬁed faults.,. AR xr
By experimentél and trialuénd—er;or methods sdccess.wag attained

by most subjects at the earliest age (2). Body adjustment occurred from

the beginning, but mean score did not reach 3 until the age.of 4, Great-

est difficulties were in maintaining traction with the feet and in main-

taining momentum aftex starting. The most commonly used method consisted

of a succession of tugs, each started with the feet together, the body

_flexed at the hips and the hands holding the sides of the bench near the

end. Improvement, noticeable at 4 and occurring inconsistently thereafter,
consisted in walking backward and continuous pulling in oxrder to maintain

momentum,
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17. Pushing

Elements of the task:

. ' Moves obstacle the full distance Uses legs and/or arms
Places hands in "push" position Keeps contact with object
’ "Exerts force in line with Applies fowvce steadily after start
resistance . Controls direction

Adjusts body Uses wide, open stance at start

- Succesg &as attained-if the object (bench with rider) was pushed the
full distance. Mature patte#n was judged as success &ith bﬁdy adjustment'
and no marked faults in peréormance.

As in pulliﬁg experim;ntation and persistence cairned shcceSs at 2; gains
thereaftér resulted in maintaining movement by kéeping ﬁhe hands in place
and méving forward with continuous application of force. The handé
grasped thg sides of the bench near the end; usually knees, hips, and
trunk wexre flexed to bring the pushing force mo$e in’linc with the
resistance but,linstedd, a few subjects brogght the thighg in contact with
the bench and_ﬂhalke&” it forward; the latter method 1c5§eued tﬁevdifficulty.
‘of'maintaining foot Ffaction while overcoming stationary indrtia;'in the
former and more frequently used method the-étartipg stance was open with one
foot well advanced. »There appeared to BeAlittle change in movement pattern
after 2% but perhaps some gain in the 'know-how" for using it.
18, Bunning

'Elements'of the task:

Covers the full distance ' ~ "Elbows are well bent

Inclines body forward at start Lifts knees well in front
Symmetry in leg action " Controls direction
Symmetry in arin action Toes point ahead

Uses limbs in opposition Uses ball-of-foot contact

Success was achieved in running the distance. Mature pattern was

identified by the use of -opposition,

O ) ) ' .‘ - . o o
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Thewpattern of the run at 2 is-characterizéd by shoxt strides, stiffness
in the knees, widely Spaced feet, and armé spread sideward even though they
may be used in oppositicn (by 80%_if thg running is vigorous). The body is
inclined forwaxrd in the stért at all ages But the inclination is less at 2
and 3; some childyen tend to lean4from‘the‘hips throughout the run. Opposi-
tion is firmly established at 3 and arms gradually assume sharp flexion at
phe clbow with a shortenea piston—iike swing at 5 or 6. Strides are lengthencd
and some but mot all subjects will use the high knee lift at 4y 5, and 6.

A few children used the ball of the foot for contact ét 2,3, and 4 and 51%.
did so at 5 but this pattern was not maintained at 6. {Incentive fox tunning
ﬁgﬁg.seems to motivate paﬁtefning for speed, i.e., lengthenéd stride, well-
bent elbow, ball-of-foot contact, etc.z

19. Running high jump.

Elements of the task:

Clears the bar in a. leap or junp Uses amms(2) for elevation

Checks run on approach Accelerates opp. arm. with trail-
Takes off fxom 1 foot (R or L) ing foot
Lowers center of gravity over bax Lands on J foot (R or L)

Controls landing (legs, arms, or xoll)

Success consisted in clearing the bar_at any height. Mature pattern con-
sisted of success wiﬁh take-off preceded by leading elevation of both arms
and no. marked faults.

A true jﬁmb'tér.lgap, since trahsfer of weight is usually ffom-one foot:
to the othgr) was usually échievéd at 3% or émgnd from 4% the mean score was
3 or better. The run is checked and both arms are elevatéd for the take
off; 'thé trunk is uéually upright and facing forward; the leading foot is
lifted high and the txailing»ieg is flexed at the knee to avoid thelbaf.

The night f&ot was ﬁsed for take-off by 72%'of-the'subjécts at 3 and with
decreasing frequeﬁcy to 33~l/3% at. 6. Forwérd and/or upward accerleraﬁion
o |
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of the arm in oppositioﬁlwith the trai}iug leg occurred from 3 on but

only occaéionally. Similarly a subject occasiénally lowered his trunk
when over the bar enabling him to gain height with the iower portions of
his body; this occurred vavely at 3 and thercafter and most often (by 25%)

at 6.

20.  Skipping

Elements of the task:

Covers the prescribed distance ' Uses ball of foot

Alternates feet evenly C Moves in direct path
Uses. axms for balance _ ' Rhythmignand steady
Uses limbs in opposition. Shows no difference R and L

Success required at least 4 successive skips. Mature pattern was

attained when success was demonstrated over the prescribed distance and

skipping was sceady and rhythmic,

No subject was successful before 2% and few children were successful

before 4; almost all could ékib at 4%; the pattcfu emerged in almost com-
plete form but was sometimes precéded by the 'one foot skip'. For some
children practice wa$ needed in ordex to‘éttain the steady'rhthH indicatcd

by the mean score of 3.1 at 6 but some deﬁonstraéed thislfequisite for

mature pattérh much earlier. Occasionéliy the skip was done on thé ball of
the foot but even then the.action Qas intermittent. Both Erms lifted with the
hop.or were used inconsisteatly until 5% or 6 when opposition was employed by
about half of ‘the subjects.

2. S8liding

Elements of the task:

‘ : 4 or more buccessive slides Controls direction’
Maintains bhody facing forward Rhythmic and steady —
. Leads with one foot (R ox L) - ~ Can lead with either foot
Uses axms for balance Can- change direction

~

Success consists of 4 .or more slides with right ox left Ffoot 1éadiug.
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Mature pattern is considered to be sliccess over the prescribed distanée with
stecadiness and consistent rhythm.

At'age 4 siiccess was achieved with a mean score of’2.4. The requisites
for mature pattern were attained by girls at_S and by boysland girls at 5%
as evidenced by a mean scorc.of 4.6. Although'all‘of the subjects could
lead with either foot and thus slide to yight or left at 5 and many couid do
so at 4, there was obvious superiority wiﬁh tﬁe preferred lead until 6 when
no difference was obéerved‘

22, Standing broad jump

Elements of the task:

Covers space forward : Synchrony in arws

Takes off from mark : Uses 2-foot: take-off
Uses arms in preparation . Bends knees well in preparation
Uses arms forward, upward direction Controls landing forwand

Accelerates with legs in aix

Success consisted of using a true jump (2-foot takefoff) to cover space.
Mature pattern consisted of success with thc axms 1eadiﬁg in paired movement.

Success Qas achievéd at 3 and the mature pattern at 3%.

Twpnxcaruolds were unable to manage a'2~foot'tak¢«off from a mark but
could do so from an elevati9n. Some subjects demonstrated at.2 ali other
elemeﬁts 1isted‘fo£ the, pattern except leg acceieration.-lln this task mature
pattern is acquired eari}, persists, and shows relatively littlé change from
3'£o 6. The thrusting acceleration of the 1egé in midaix appeared at 4, moxe
often at 5 and was demonstrated by 61% ét 6. Co ‘ _ -

23. Throwing (small ball)

Elements of the task:

" Projecticn of the ball o Uses overarm thirow

Sideward stance ‘ Is consistent in style -
*Shifts weight in preparation . ' Controls direction
*Uses bhody rotation : Follows thyrough .
Throws with R hand (or L) *Cocks and uses wrist

el 2



Success consisted of projecting the ball‘in a forward direction. Mature
pattem w?s judged to be the use of 2 or more of the starred elemonts_thué
showing_mobilization of several levers in a‘sequential suwmation of force fox
speed and distarice.

Succesé was attained at 2 and usually by an.overhaﬁd throw in which ﬁher
thrower faced forward, brought the ball up to and near the slouldexr,-hypex-
extended Eﬁe trunk and threw the ball by upward and forward movemant; in many
cases the subject moved inté a wide forward-backward stride allowingba rocking
mchmént-over the legs and strong txunk flexion in the projective phase and
follow through. The sideward stance was characteristic at 3 and 4, most boys
and some girls shifted weight backward'in preparationvand forward in prcjéction;
they also uscd body rotation botﬂ in prépa;ation and projection; a Lrue follow
through with .strong body rotation and forward step was. not common until 6.

Only é few children used the ﬁrist ka combiﬂed action of humcrus_and radic-ulna
rotation with wrisﬁ flexion) giving additional speed to the.bali;3 these
were 5 or 6 years bf.age‘and'all were boys.

’ 24, Walking

Elements of the task:

Covers the distance : Uses limbs in opposition
Alternates legs symmetrically Toes ahead

Uses arms symmetrically ~Walks in straight line
Uses amms for balance Heel strikes ground first

Body is well aligned
Success coﬁsiéts in cover‘ﬂg the distance with a walk (small children
often prefer to run!). The mature pattern was define& aé.symmetrical use of
arms and legs with ﬁo.marked faults., Success was.attéined at 2 and the mature
pattern at 3. '
The younger 215 are stillbunéertain.iu balance and therefore they-

wall with feet apart and arms sidewaid-forward. Both knees and elbows are

o 3G1assow and Cooper,; Kinesiology.
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stiff. If highly motivated the subject accelerates his pace and may fall

forward especially if he stops suddenly. Iﬁ'thisvstudy the children walked

with toes forward at two and later although there were exceptions (in-teecing

‘with both feet which persisted in three subjects and out-toeing ﬂsually_with

one foot only). At 3 balance was improved, amms werce closer to the sides and

beginning to move oppositionally, stride was lengthened, knees were 'easy®

and the heel-toe contactiwas well established. By 4 the subject no longer
e . _ _ ,

.needed his amms “for balance; if the child was relaxed and comfortable they

hung loosely at the sides, swinging in oppositiocn when the walk was vigorous.
Carriage was,ﬁrgct‘ét all ages with exceptions which in most cases

were only occasional for the individual.

25, Walking the beam (4" width ages 2.-4; 20 width ages 5 and 6)

Elements of the task:

Wallts full length (81) Moves forward continuously
‘Keeps feet on beam ‘ * Moves forward at steady pace
Uses amms for balance Uses apms_in opposition

Toes ahead . ' Eyes focus ahead

The subject was deeﬁed successful when he -walked the full length of
the beam with ﬁot moxe than one éteb off. Mature pattern was judged
attained when the subject moved forward_toeihg 3head and_ﬁsing arms for
balance as needed.

Success was acﬁieved with a mean score of 2.3 at 3; the mature pattern
was éstablishcd at 4 on the 4-inch beam with a mean score of 3.2,

wa year olds épproached the walking beam with iﬁtere’stland'conf.idencec
Usually tley moved forward steadily even though some steps were off the beém.
As at later ages the child placed the wholg;fodt‘én the bar, toe pointing
forwaxd, énd he faced forward with eyes focused on the bcam a fool or two

ahead, At this age and later the subject raised his arms sideward for

.-“1;/44"
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balance; at 3 he ﬁadc greaéer.eff01L not to step off the beam and a majorityA
were successful in widlking the full length. At four thé subjects were able
fo walk the 4-inch beém casily and at a stea&y pace. When the 2-inch beam.
- was introduced at 5 difficulty was experienced, but the subject was more
.adept then before at regaining balance. Oﬁlylon oﬁé oxr two occasions did
a child use hand-foot oppositioﬁ on the beam and rarely did a subject focus
aﬁééd at eye-level rather than down. Gains in skili-occurred from 2-4 on
the &4-inch beam and from 5 to 6 on the 2-inch béam but the movewent pattern
changed'vgry‘little._'
Chaptexr IV '
Summary & Discussion
1. Children do progress in thedir aﬁility to move. Their progress is demohn
strated by increases iﬁ th; speed, force and power which they are able to generate
and by the developiné ;émplexity of theix movement; more important perhaps tﬁey“
are more able to cope with.purpose and a variety of goéls as indicated by their
developing mastery of their own bodies and of the factors of time, force and
space., |
This progress in movement appcars to emanate in part from the growth and
development of thé neu;omuscular system to a poinﬁ of readiriess which,méﬁifesﬁs
itself on a predictable time fable if the oppoxrtunity and motivétion are prpvided
to elicit it; in addition it appears that thié progress o development,;u moveﬁcut
requiﬁes effort and practice in a favorable eﬁvironmenp with goals which are appro-
priate and inte;eséing to the child.
It may be assumed that neuromuscular readiness is conditi&ned'by growth and
developmenﬁ of related body s&étems (as the skeletal) and by the integrity and

development of the sensovy mechanisms, or as pointed out by Chaney and Kephaxt™

‘Chaney and Kephart. Motoxric Aids to Pesceptual Trajning: Preface,
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'and also by others, that it is one aspect of thc‘total and cbmplex development of
the indiyiﬁgal. |

2. " Movement developmenﬁ is positively related tg increasing chronological
age. The variation of motor score with ége may be expected at all age levels but
a difference of a few months is of less significance at 4 aﬁd after than at 2 and 3.
When children are classified in age groups tcachers and parents should be especialiy
avare of age differences within the groups. A child of 6 in October may havé
"abilities more like those childreﬁ in the age 5 group than like those of the other
6's, and a laté 3-year-old may be far ahead of anothex child who is just past 2.
Convérsely, a child of nearly 6 on October }st may find the tasks off&red(the 5~ye5r~
olds very easy and lacking in:challenge. |

'3,  There is much variation amorg pre~school subjacts in movement de&elopmgnt.
Wide deviations from the fean as'éttésted by large standaxd devistiéns and varying

2

ranges of motor scores marked the performances of all age groups and many’individualsﬁ
Rank by age within‘thé agé‘group appeared as a ver; significant factor in
placiﬁg a subjeclt among. the highcst or lowest in his group. Cha;acteristicé having
evident importance in such piacement included (a) dynamic balance, (b) eye-hand
efficiency, (c) total body assembly, and.(d) rhythmic locomotion,
‘In evaluating a child's movcmcnﬁ development consideration_should‘be given
to the number of tasks in which he appeaxs rgtarded or accelerated and to the degree
~of this retardation or acceleration. In additién the performan;e of the child
should be studied to identify the speéifip tasks and ﬁo note the absence or presence
of the pattern elements and seléCted characteristics. Theéc quantitative and
qualitative judgﬁeuts when éoﬁsidexed with age, sex, andlptﬁgr known factors may
enable a parent or-téacher-to'identify those children for whom special help is

needed.
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'.Children‘iﬁ ncad of prolonged remcdial programs are usually deficient in a
large number of tasks or show a marked and consistent insufficiency in two or
more tasks or chavacteristics. For most deviations a Little help given at the
:Eight time can be gxpectéd to bring effective results,

4, Movement prowess tends to be greater for girxls at ages 2 and 3 and for

“boys from 4-6.

Sex differences appear.in'several motor tasks with girls having some advan-
tage in jumping, rhythmic locomotion, and balaﬁcc tasks, and beys in catching and
in ;hoée tasks iequiring strength and speed; the greatest difference occurred in’
throwing and was manifested in the definite superiority of boys frbm age 3., Other
séx differences were more often exhibited ét aée 4 and later than at 2 and.s.
Social enviromment méy'accbup; in paxt for ﬁhese:sex'differences as has been
suggested by Hicks? and others,vﬁut.sex~linked geneﬁié-influence‘must be suépccted
eSpécially when the disparityAisbso great and so persistent as iﬁ.throwing.

5. Young children of the black race appear to have some advantage over white

children in motor perfommance., Consistent negative correlations with white race

wére found indicating for the'dichotomous variable of race equal positive

correlations with black race; for each age the r is below the established level

of significance so the evidence here is not conclusive.

6. Movement development may be assessed. Appraisal in this study includes:

It
¥

(a) judging phe success 6f a subject.in specific movement tasks_ ' e
(b) reéording the élements inVolveQBin the-movemgut_wﬁen the subject

attempts the task and reviewiﬁg the record for the absence or

presence of éelectéd-movement characteristics
(c) evaluating ﬁhgse findings in temns of ﬁovemeyt-péttefn'énd results

achieved oL

Cape N o . . . a . . . . . N .
“iticks, J. Allan. The Accuisition of Motor Skill in Growing Children: * Child
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It was found that the subjects progressed with varying but definite stcadiness
in their ability te perform successfully 25 movement tasks. LEach subject in the

oldest group was successful in each task at 6 ox before.

=

(a) Géins vere made witﬁ each year of age iﬁ most motor task scoves indica-

| ting iﬁcreasing development in the manner of perforwming the task and in
the use of the élcments ponsidgxed integral to the task., Certain vari-
ations in performance tended to persist with the individual; some ele-

_ments were never well established, e.g., iowering the center of gravity
over the bar in the high jump and thrusting the legslforward in the
standing broad juﬁp.

(h) Somé«of the selected movement characteristics were as evident at 2 as
later; others first appearcd at 3 o 4‘but almost all showed further
imbrovement and dse in later years.'

Mature pattern, defined separately,for‘each of the 25 tasRs, was indicatéd by

a score of 3 or better. This score was reached in mbgt tacks by Both boys and gixls -
at age 5 but it was not reached at any age studied in catching and hitting. Since
‘thesé‘taszs invoive seeing, judging, and acting, they necessitate_‘a'variety éf
integrated responses for which the child may not yet be ready and for which he may
need mofc.prepération and experieﬁce than’iS'usually attained by age 6.
7. Normslcan be established fof.mOVQment development. As assessed in this’
13$tﬁdy movemént development may be described for each age levcl yét it muétAbe
- renenbered that the performzr and performance described is always hypothetical,
The performance représents in most instaqées the mean performancé of all the sub-
_jcct§ at that age and it is probable'thatvno child in the group conforms to the
-descwiption. Thus the performes assumed‘forvthe perfbrmamce and” herein described
does not exist. The desecribed performaﬁce for each.ége docs represent a norm for

the subjects of that age enyelled in this study and so used may offer a criterion

Q ) e . , - ;



of value for all persons concerned with young childwen.
The descriﬁﬁiops of achievement and devclopmcnﬁ_in movement have been sum-
marized previously on ppf'iéfé@ for ages 2, 3, L, 5 and 6,
| 8. Seven of the § movement characteristics selected for special study appear
to be useful either singly o1 in comEination as predictors of motor performance ox
as indicators of movement developmentgn_

Correlation of selected movement characteristics with motor score revealed

~high positive relationships with one or moxe balance activities at cach age, and

also with one ox more aspeccts of total body assembly and opposition and symmetyry
at each uge.
Motor scoré gave a’high positive r with zhythmic locomotion from 2-5 and with

eye-hand efficiency fxom 3~5 years, lligh v's were found with agility at 5 and 6 and

-for postural adjustment at 2 and 6.

-Like—dominancc.was.ﬁo; significantly related to motor score at any age. Tlis
characteristic, usually Eighg like—dominancé, was £o common in this study_aé to
yield little variant information. A more varied and complete investigation' has
been started;6 |

ALl selected characteristics tended to corxrelate positively with wotor score

for all ages but negative corrxelation did occur. Positive corrxelations were more

frequently high for age 3, 4, and 5 than for ages 2 and 6.

xlﬁ statistical analysis it was found that the presence of a combination of
these 7 cﬁaraéteristics or their components might be used.as a predictor of
motér score or as a criterior of movement development,

Single variables with

141

ignificance in such prediction at .05 level of confidence

-were found foxr all ages. These vary from age to age as might be expecited and include

dynamjc balance, total body assembly, rhythmic¢ locomotion, opposition and symmetry,

eye-hand efficiency, and, but with less frequency, agility and postural adjustment.

‘o GSinclair, Caroline B, Eaxr Dominance in Preschool Children, Perceptual and
El{lciotoggmgl_:ﬂ;:.l.lg._ 26:510 . . 1968. . i
wwmqw ’ S _ 4 Yo | .' ”h9ﬁ | ,' : e ‘,- . e



9, DBasic movement patterns aréncstablished in caxrly childhood. .Movément
patterns werc casily identified by the similarities with which children executed
the mévement tasks and by the preponacrancc of likenesscs in performance oveyr
differences cspecially among subjebts of. simiiar_age.

These patterns may be divided into three classes:

(a) Those complgﬁe or almost complete at 2: carrying and creeping.

Since a child usually practices éreeping or related activities
from about 9 months to walking age it is understandable that he might
be proficient at 3 but just why or how he is able to mobilize hi; énex-
gies so efficiently for carrying_ié not immediately evident. Perhaps
since he has so recently.fregd his upper limbs from support and loéomo—
tion he_is highly motivafed for this,tagk; cettainly.ﬁhe zeal and per-
sistence demonstrated by the 2~yeér~old jn this task (and also in

pushing and pulling) contributed to his early success.

(b) Those which were incomplete but not totally absent at 2 and which contin-
ued to develop after 2: dscending ;tairs, bouncing on a board, catching,
climbing, descending stairs;"forward rdll,lgalloping;‘throwing, hitting,
kicking; pulling, pushing, running, walking, and walkiné a beam, By
six.most chiidren will have attained mature patterns in the pexformance of
these motor tasks, though there will be later gains in achievemant due to
growth in size, strength and endurance and also incfeased'skill if the
child conﬁinues Fo.pracﬁice and especially if he has well directed'guidance-
and instruction.
(¢c) Those which gmerged.eitherrinlwhole>or in part after two: Dbouncing a
ball (in péfﬁ), figure-8~rhn(in part), hopping (in whole ox almost), run-
rning high - jump (iﬁ ﬁart), ékipping (in_toﬁo),'sliding (in" toto), standing

brcad jump.

ERIC
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With the exceptions of bouncing a ball and throwing these tasks
include elements of balance and.thus are related; Fﬁe_delay in appear-
vance and the-completeness with whiph tha pattein eﬁo;ges might well be
dependent upon the motivation of visual, kinesthéhic, and other sensory:
and motox mechanisms concernad with eduilibriﬁm;

Patterns which ave not established at 6 include catching, the
'figure«S«run, the foxwérd roll, hitting,‘and‘kicking.

Specifically, more experienée aﬁd perhaps more maturation‘is needeq
in ordex to dcal.with an on-coming objcgt,of whiéh spécd, size, dmpact
and rapidly changirg distance must be judged and for which adjustments

g oor imparting its momentum

must be made for receiving and retaining
(catching, hitting, kicking). Also expericence is needed in receiving
and intefpreting instrqgtioné aﬁd in planniﬁg in proper. sequence the
movements éo carry out the task (figure-8-xun). For mény subjects the
forwaxrd roll appears complete in pattemn except for retention of the
tuck or pike which permits the child to come_to his feet; this nceded
eiement ﬁight be achiceved through well direcfed motivatioﬁ or by direct
inétruction. Vast improvements in pcrformancevare possible in4the
addition of elements which do not appecar, to be a part of the inmate pat-
tern but which gill contribute to greatcr,distances, pet.ter tiwming, etc.
10, QOnditions for thevstudy varied. ' o . |
l.AlthougH cfforts were maﬂe to keep cnvitonmental'aLd WOrking‘conditions stable
some variations occurred, For_éxample, thc_jungle gyms'used'as ciimbing equipﬁent
for 5 and 6~year—olds.offered'greater'variability than the ladders uséd for §oungex

éhildren.

Differences in motivation also cccurred; it was previously noted that ball-of-
" : - : ’ . :

foolt contact and other eclements related to speed showed little change at 6 from

'5%; observation indicated. that less effort to wun fast was exhibited by the subjects’

”
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at 6. The consistently low times recorded for rumning in Phase IiI which were
less thaﬁ thosé recorded for the same subjects at gyeétcr ages (Table VI) also
suggest the possibility of consistent inaccuracy in timing iﬁ Phase III.

The variability of human subjects is weil establishna'and of ten unaccountable.
Subjects with high motor scores showed less variability'than subjects.with low
motor scores but ;ome'variability in cobperation, efforta and enjoyment occuryed
in nearl& all subjects. |

In photographing, lighting conditions and background control were far from
ideal and_varied with season, location, and the weather.

y . Chapter V
Conclusions and Recommendations
1. If motivations and oppofﬁﬁnity’are provided normal pfcschool children will

perform a variety of movement tasks successfully and will use movement patterns

which axe similar and which emerge-an@/or develop accoxding to a predictable time
table. :

2, Motox performance‘and movement developnent vary with age,-scx And.the
iﬁdividual étﬁdied; .

3, 1Two criteria appeax as_effcc;ive for the e§aluatiqn of a young childts
development: . (1) hig progfess over a period of time and (2) his achieQements and
ﬁatterns*hs coﬁpared with those of other children his age.

;4. .Seveﬁ cﬁaractcristics ﬁave been idehtifiéd which abpear to be significant

in the movement development of young children.” They are (1) dynamic balance (2)

oppbsition_and symmetxy (3) total body assembly  (4) rhythmic location (5) eye- ="

.hand,efficiency (6) agility and (7) postural hdjustmeﬁt,

1T. Recommendations

L. Studies should be made to develop curricula for praschool children which

will focus upon and aid in the development of good movement.
O .. - ) R .
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2, Similarly curricula should be developed for the more adequate. preparation

of early childhood teachers in the area of movement: development.

. 3. Studies should be developed to devise and test mgthods to be used in work-
ing with young children to help tﬁem dévelop good movement and derive the benefits
which accrue from it..

by 'Movement as a factor in leerning and in thgrdeveiopmeﬁt of readiness to
learn neceds further nxplorgtion; it is gspcciaily recomnended that the cxpioxation
focus on gross movement in early childhood,:

5. Since 4, 5 and 6-year-old children manifest sex diffexences in movement which

persist and since they also show differences in other areas of development, these

‘should be funther investigated in onder to devise early education programs which are

best suitéd'tO»thebdevelopment of each sex.

6. Physical edﬁcafors should extend thei: perspectives and their studies to
proQide fér preschool chiIdieBﬁ””I%lis ét this early 5ge that the mostbsignificgnt
aéhievéﬁents may be made.

7. Parents arelin need of‘informatiou about the movement of young children.

A multi-disciplinary approach in schools, Eolleges and adult education is recom-
ﬁended._

8. Tﬁig study yields meager information on dominance variation. The data do
suggest Fhe asséciatioﬁ-of movement and learning problems with variant dominaﬁce
patteras. .Inveétigation in the preschool yeans with Continﬂation and/ox ﬁollow up
in the primary‘grades should includé eye and éar prefcfeﬁces as wéll‘aé:thése for
hand and :foot. |

9. This study_is»limited in number of subjects, geographical area, and study
conditions. It is recommended that the.nbrﬁative d;sgriptions.given for each age be
stu?ied.‘ Otﬁer studies should be made uzing largex groups_iﬁ cher locations and

undesr other conditions.



10, The normative movemént patterns presented in this wcport should be subjected
to.furthei examiﬁ%tion through studﬁés by othes reéearcharse
+ . 11. Other studieﬁ#shbuld be made in onder to find oxr vewrify a motor task or
combination of motor tasks to be used as a reliable and valid test of motor deﬁelopg
ment in early childhood, '

"12.. Studies should be made of young children in which othei factors such as

race, home conditions, etc., may be evaluated as affectors of movement development,

O
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This list does

balls

ladders

1 biankétv

Appendix I
‘List of Equipment
not include flhod CQUmeont “uch as stalrwvays, jungle gyms, ectc,

A

1 rubber playground ball (vo]ley ba]] bL?C) used for all ”largc balln
tasks

3 tennis balls used for all '"small bhalln tasks

1 step ladder, 5'6" high used for Phases 11 & TIT and for éubjccts of
ages 2-5 :

1 step ladder, 5!'6" high used for Phases V & VI and for.subjects of
ages 3-5

(Fixed apparatus was used for Phases T & IT and for all 6's and fox
some 5's) : :

used folded for creeping and to supplement foam rubber sheet as mat,
also as station for waiting, talking and playing

l‘foam.rubber sheet: 64” » 81"

used for cregping and when folded as a mat for jumps and foawald roll

1 adJuoLablc batting tec consisting of:

a wooden block 4% x 41t x 18 thh a round hole for the lead pipe

a 12¢ length of lead pipe, 3/4" diameter;

-an 11" length of plastic hose 5/8" diameter with a 1-1/8" receptacle

small bats

on one end

The hose must £it the pipe snugly but can be moved up oxr down to
adju t height. : :

=4

1 of wood, 18“ in length

1 of plastic, 29" in length

A choice of these was allowed.

cloth bags, strongly made and with carrying Landles

O
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1~12" % 12" x 29 used for 3-year-olds in Phases V. and VI
1~ 16" x 161 x 2n used for 4, 3, and 6-year-olds in Phases V and VI

v

Previously a similar bag was used for all ages.



plywood 1 piece, 1L/8" plywood, 18" x 6" uscd as a take off wark for the
. standing broad jump foxr ages 3-6.
{

jump standavds, 1 pair standards with pegs used fox the running broad jump
i

bounce board consisting of: 1 piece of %" marine plywood 4! x 8! with cleats
3161 in ‘length to f£it ovenr the sawbucks

sawbucks 2 miniature sawbucks 12" in lieight and 6" in spread, 316" long. S
(wood dressed and waterproofed) : .
stop watch used for timing ruus
drum used to motivate galloping, sliding, and skipping in intToduction ' 5
(records were also used for this but the dium proved the mord :
satisfactory) ‘ - . oo . h
4 markexrs “consisting of wocden blocks dressed and waterproofed used to mank SRS
' distances and stations and to define the course for the figuye-8-
run; and also to weight the blanket and foam rubber shect on windy (iﬁ
days; -these markers were supplementéd when necessary vith the
wvalking beam blocks .and the closed measuring tape. i v
| . ' ’ ST
4 weights consisting of: , - : R I

2 8 lb. bricks wrapped in cloth and supplied with carrying handlesy

1L 4-1b. waight

1 2 1b. weight
used in the following combinations for carrying:
1 8 1b. weight for 2-year-olds = 8 1b.

1 8 1b. weight + 1 2.1b. weight for 3-year-olds

il
—
Lo
N
o

1 8 1b. weight + 1 4 1b. weight for éuyearuolds'# 12 1b.
2 8 1lb. weights for 5-year-olds = 16 1b:
2 - 8 lb. weights - 1 4 1b. weight for 6-year-olds = 20 1b,

3 small chairs (seat 11-12 inches from floox) : .
used (1) for the standing broad jump for two-year-olds

used as a seat for the helper fox creeping (playing the game Kitty Kitty)

used as wailtiug -stations for children : , Lo

used as waiting station for investigator

ERIC
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walking beam  consisting of:
K 1. 20 x4 ox 8

2 blocks constructed as receptacles fox the ends of the 2" x 4% and
to fit either the 2V or 4% width

(wood was dressed and weathcrpfoofed)

wood bench ‘constructed with a top measuring 11" x 32", a height of 16%", and
" nylon pads for easy sliding C

(wood was dressed and weatherproofed) -

used for pushing and pulling and "ridden" astride by a child of the
‘same approximate size and weight as the subject
o \ ' oL :
50! steel tape used for measuring distances, as a guide in throwing (when stretched
. for direction) and as a marker for various tasks o

(This was arnattractive item to the children beocause of its red case
and because they liked to wind it up and help to use it for measuring)
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AFPFENDIX III

PURDUE UNIVERSITY

SCHOOL OF HUMANITIES. SOCIAL SCIENCE AND EDUCATION
DERARTMENT OF EDUCATION,
LAFAYETTE, INDIANA 47907

DEPARTMENT OF ECUCATION
ACHIEVEMENT CENTER FOR CHILDREN

October 25, 1966

Mlss Caroline Sinclair, Censultart
Researcn and l),v‘,lolmth

“Richmond Puolic Schools
Adnindstration Bullditig

312 North Ninth Street

Richmond, V irginla 23219

Dear iMiss .::‘mclair:

: - nank you very imch for your letter of'sOctche r 1fl
(oo are very happy ‘uh:t qu Jouuu Ln t"".ovv;.r:at rattermn
. G -’Cnf’c"'J.J.sasuue‘ : Yol SR

ftmc.n your'-stuuv ] 2
v:muc,n re = i\n ng c.crw of




Appendix IV

‘Case Study 012 -

No,
Birth: 6-14-62
Age for Phase __ I &4-4 - - Phases Studied 1-V - .
zﬁédical Findings L. eve unsét.'(bleary) - Date of Medical 2-1-67

Other health rclated data:’ Body alignment PoOOL.

Psyclhiological Test Non-verbal (Gesell Copy Forms) Ph. II. Teachers Estimate Ph. VI

Poor +2
Date May 1967 R Quotient 10 112
. Score ! . MA = 5,50
Sex F B Race Whité'- L Other datag‘ Fathesr has no steady
job; 7 chiidfen - | B B | | o
Motpr Score for each Phase: _
UI 45 II _52.0 IIT 57 Iv'_;f5é,8 V.__63 VI ' Mo 54.8
' Above ox below méén for group +;Sv;__ﬁ _ Lk‘
1.7 L R4 TIT 436 W49 v 2.1 Vi
:Grbup_Meaﬁ ' Sligﬁtiy'above averagé'and consistent after Phase I‘(seemed distﬁrbed

* in this phése)

Comment re specific motor tasks:

Othéx comments: 3-18-69 Teacher reported slow but steady progress with reading . -
limited and other achievements below grade level., Tn November the child seemed to

be doing average work.,

RR% October 1968 =23 -~ . .o EEN
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Recomnendations or suggestions:
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TABLLE I

RETENTION OF SUBJECTS BY AGE

No. Subjects. No..Subjects Per Cent Subjects
in Study Completing = Complet;ng
Age 2 30 23 77
Age 3 29 . 26 90
Age &4 ' 31 28 B 90
Age 5 s ) 24, 4 96
 Age 6 18 .18 100

‘Summary: 34 subjects or 60 per cent compicted all phases off the study

. 42 subjects or 74 per cent completed.at least 75 per cent of
- , the study : ‘

50 subjects or 88 per cent completed at least 50 per cent of
the study ;

7 subjects oFf 14 per cent completed less than 50 per cent of
the study ’ . o




TABLE IT

RETENTION OF SUBJECTS BY RACE AND SEX

Per Cent of Total

No. of qujects

Boys enrolled ‘ 22 39
Girls enrolled 35 61
Whites enrolled 44 77
Blacks enrclled 13 23 .
Total subiects 57
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TABLE II1I

R

. MOVEMENT TaSKS AND AGE OF SURJECTS

Ages of

Ages for Phases of Occagional Adjustments of Tasks
"|Records Study Omission by Age ~
1 ' '
-Ascending stairs 2-6 1-6 4 and 5
Bouncing a ball 3%-6 5-6 3%-5 -
‘ ‘ : Subjects too heavy at
Bouncing: 2-4 3-6 five "
‘ ! ‘ _ : _ -
Carrying 2-6 1-6 2-5 Weight varied 8-20 1bs:
_ . _— Large ball 2-4; '
Catching 2-6 1-6 Small 5-6
2 8-ft. ladder 3-5, ;
Climbing 2-6 1-6 Ph, V and VI {
Creeping 2-6 1-6 ;
1 ' - !
Descending stairs 2-6 ‘1-6 5 :
. ;
%igure-S—run' 3%-6 5 and 6 3%-5 %
Forward roll 2-6 3-6
Galloping 2-6 2-6
Hanging 2-6. 3-6 2.5 ;
4
Hitting _2-6 2 j
lNopping. - 2-6 1-6 §
) . Stationary ball 2-3; 2
Kicking 2-6 1-6 ' Rolling, 4-6 L
: : Wt. on bench adjusted .
Pulling 2-6 1-6 2-5 to size
' - Wt. on bench adjusted
Pushing 2-6 1-6 2-5 to size
Running 2-6 " 1-6 4-5 Timed at apes 3.5-6
_ _ Measured best trial
Running high jump 2-6 2-6 4.5 35260
Skipping 2-6 1-6 .
’ I
S1iding 2-6 1-6 2-5 | B i
: A%l ianh. I;'alé %‘s; i
- anddne B ; _ _ thereafter jumped from ;
Standing broad jump 2-6 1-6 12-inch piakform :
Measured distance i
Thyowing 2.6 1-6 2-4 ages 3.5-6 3
* : 4
7o lking 2-6 1-6 4-5
- 2-in. width for 4{5 in
Walking a beam (8«ft.)_ 2.6 1-6 4 Ph. I1 and for 5's and -
6's thercafter 4-in.

width for all orhers




Notes for Table'III

4.

Stairways varicd at different stations and therefore for 5's and 6's.
Laddens were not available at all: schools and jungle gyms were substituted.

A central starting point was marked in red; four blocks were placed at
distances of 20 feet to mark a square of which the corners were equal
distance  from.the central point. Starting at the center the child was
instructed to run around the opposite blocks in two figure 8's, always
returnlng to the center (red~1~2-3~4~1ed)

Several methods were tried. In Phase I the subject was given a paddle
and a ball was tossed to him; in Phase II a suspended ball and a small
bat were used; in Phases I1I and IV the two-year-olds used a croquet
ball and mallet; the 3's and 4's a suspended ball; and the 5's had
several trials.if needed at a tossed ball. In Phases V and VI the ball
was placed on a batting tee adjusted to the subject in helght. Three
trials were allowed if needed.



TABLE TV

"CORRELATION OF GEMERAL FACTORS WiTH MOTOR SCORES

-.27

Age Achievement . : Level of
within Sex- Race- Teacher's | Reading Readiness| Signifi-
Group Maleness | White 1Q | DQ | Estimate Percentile Score cance for r
Age 167 —.22 —-33 25 .14 - '349
Age 60 | -.14 -.22 | .04 |.38 .36 .355
Age 112 029 —117 005 130 0347
. Age .25 21 | -.30 [ .03 .23 .381
Age .12 41 .15 .04 .17 444



TABLE .V -

MEANS OF MOTOR SCORES BY AGE AND SEX

At 2 , At 3 At 4 At 5 : At 6
Boys  -| 28.1 39.3 53.3 56.0 | 4.0 -
Girls 32.3 s1.2 | s0.0 | so.6 51.9
Both - | 31.0 |  40.5 51,6 .| 52.2 60.9

ol



TABLE VI

MEANS OF MEASURED JUMPS (2), RUN AND THROW BY AGE AND SEX

[Cirls

Girls

Boys |Girls | Both |Boys [Girls|{ Both [ Boys Both {Boys Both

3% |'3% 3% % 4% 4% 5% 5% 5% 6 6 6
Running In. In. | 1In. In. In. In. in. in. {In." (In. In. In.
high jump | 8.5 (12,0 | 10.6 |12.0 |17.3 16.0 {17.3 119.0 .[17.3 [22.0 |20.7 | 21.3
Standing j*In. [x#In. [Hdn. In. In. { In. |In.. In. [In, In. " | In. In.
broad jump|19.0 [25.8 |20.9 [31.0 [25.8 | 30.4 |39.6 [37.3 [38.3 {45.3 l41.6 | 42.1

Sec. | Sec. | Sec. Sec.| Sec.| Sec. |Sec. Sec.|Sec. |Sec. Sec.| Sec.
50-ft. runl 5.74) 5.57 | 5.58| 4.70| 4.63] 4.65| 4.53| 4.65| 4.58| 4.19] 4.20] 4.19
Distance *Tt. [*Ft. [*Ft. |[Ft. | Ft. |Ft. [Ft. Ft. | Ft..
throw 19.0 117.5 | 18.5 {44.6 [25.0 {35.7 [57.4 |31.9 .| 44.6

*These distances were recorded at age given minus six months.
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TABLE VII .

MEANS

OF TASK SCORES BY AGE AND SEX

Age 2 Agé 2) Age 3 |Age 3 'Age 4 |Age 4| Age 5| Age 5| Age 6| Age 6
Boys | Girls! Boys |Girls ] Boys |[Girls | Boys | Girls| Boys | Girls
Ascending stairs ‘2.3 2.5 3.4 3.2 *3:6 *3.5 | *4.3 7';‘4.0 4.3 4.2
Bouncing a ball | *1.0 |%2.0 <*2.0 *3.0 %3.7 *3.3 4.i 3.1
Bouncing 1;3 1.1‘ 1.9 2f1 2.6 2.4
Carrying 2.4 | 3.7 3.1 {3.4| 3.5 | 3.7] 3.8] 3.5 L 6.2 | 3.3
Gatching 2l 1s] 23 122 206 |21 | 23] va | 2.8 | 14
Climbing 1.7 1.9 | 2.5 | 2.6 ] 3.9 | 2.6 | 3.1 2.9 1 4.3 | 3.6
Creeping 1o | 3u6) 3.5 L2l 38 |37 | 34| 33| 43| 5.1
Descending stairs | 1.6 | .1.8°] 2.1 | 2.2 | 3.0 | 2,9 |*3,0|#3.0 | 4.0 | 3.9
OEigure—S—run *.0 *.7 | *2,0 j*1.7 [ %2.3 ] *2.5 3.6 2.2
Forward roll. 2,11 1.5 1.5 2.5 2.4 '2.ﬁ 3.0-} 3.2 2.8 2.4>
Géllqggng S| 131 2.0 | 1.7 2.8 } 3.7 | 3.1 5.5 3.4“ 4.0
Hanging 1.6 | 2.3] 1.3 | 2.6} 3.0 {30} 2.9] 2.9| 3.3 3.0
Hitting 1.6 sl 11 1.4-] .8 | 2.9 8 2.1 2.8
Hopping 0 0 2 | 1ol 2.3 2.5 3.1 3.3 40 3.7
Kicking 2.0 2.3 2.7 [ 2.6] 2.5 | 2.7 | 3.2 3.1 1 3.2 1 2.3
Pulliné 3.0 2.0 2.6 | 2.5 | 4.1 5.5 | 42 3.3] 3.8 3.
Pushing 1.9 4 2.4 3.3 | 3.2] 43 | 2.1 4.6 | 3.5 | 3.70 3.2
Running 1.8 | 2.1} 2.6 | 2.7 | 3.4 | 3.1] 35| 3.8] 3.41 3.3
Running high jump .3 b 1.4 1.7 2.7 2.2 ..3.0 3.5 3.1 3.1
Skipping 0 0 0 21 1.3 | 2.1 2.0] 2.31 3.6 2.7
S1iding 0. 0 7 | 1.1 2.4 z.é 2.5 3.2 3.9 4.3
Standing broad jump| 1.8 | 1.8 2.5 | 2.7 3.5 | 3.1 3,50 4.3 3.2 4.
Throwing 2.0 2.1 3.7 2.1 3T8§ 2.3} 3.8 2.3 3.6 3.0
Walking 2.6 3.0 3.3 3.1 3.1 3.1 3.6 3.0 3.7 3.7
Walking a beam 1 4 1.6 3.0 3.0 1.5 3.0 1.8

o ' :
[(CThese at’ age given plus six months.

2.3

2.3
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Table VIIX

MEANS OF SCORES FOR MOVEHENT TASKS BY AGE

Age 2

IToxt Provided by ERI "

Age 2.5 tAge 3 Age 3.5 lAge &4 jAge 4.5 JAge 5 Age 5.5 |Age 6
Ascenéing;stairs 2.3 2.4 3.3' 3.1 4,5 4.é 4.3
Bouncing on board . 1.2 | .2.1 2.0 2.9 2;5 3.1
Bouncing a ball 1.6 2.8 3.6 3.6
Carrying 3.3 2.1 3.3 2.4 3.6 4.0 3.7 2.8 3.8
 Catching 12 |2 las | 25 |24 |25 19 | 16 | 2.
Climbing 1.8 2.6 . | 2.6 2.5 3.1 3.3 3.0 3.3 3.9
Creeping 2.9 3.6 3.2 3.6 3.8 3.4 3.4" 3.1 3.7
Descending gtairs 1.7 2.0 2.2 2.5 3.0 3.1 2.7 | 3.0 3.9.
Figure -8 -run | .5 1.8 | 2.4 2.9
Forward roll 1.8 2.0 | 2.2 2.9 2.3 1 2.4 3.1 2.7 2.6
Galloping 2.1 2.0 1.8 2.4 3.3 2.7 3.3 | 4.0 4.2
Hanging 1.9 2.3 2.8. | 3.0 3.0 3.0 3.6 3.2
Hitting 0.8 2.8 1.4 2.2 1.3 2.7 1.9 | 2.0 2.4
: Hogp}ng 0 .2 7 '1.9  2.4 3.3° 3.2 4.3 3.3
Kicking 2.3 2.3 2.6 2.2 2.8 2.4 |3.2 2.9 2.8
.Puliing j 2.2 | 2.4 | 2.5 1.8 3.8 | 3.8 3.6 3.0 3.4
Pushing 2.2 3.7 a 3.1 2.8- ] 3.2 4.1 4.1 | 3.2 3.4
Rurining 2.0 2.3- | 2.7 | 2.5 3.2 3.0 3.6 3.5 | 3.3
Running high jpmp;_ 4 .9 1.6 2.2 2.5 . 4.0 | 3.3 3.3 3.1
§_15ipping 0 .2 1.9 .5 1.7 2.9 2.1 2.7 3.1
Siliding 0 0 1.0 1. | 2.4 2.9 | 2.8 4.6 4.1
Standiné broad jump | 1.8 3.6 2.6 3.3 | 3.3 3.0 3.8 3.6 3.7
Throwing 2.0 | 2.3 2.9 2.7 3.,0.] 2.8 |3.1 3.2 | 3.8
Walking 2.9 2.5 | 3.2 3.1 | 3.1 3.6 ] 3.3 2.9 3.7
T R R - 2-inch|bsam at p and 5+
Walking a beam .1 1.4 2.3 2.7 3.2 2.9» 1.9 2.0 2.4
Qo . . ,
FRIC Mean for all tasks 131.0 | 43.5 |40.5 | 45.5 |51.6 | 51.6 |52.2 | 55.4 ]60.9°



TABLE

IX

MEANS OF MOTOR SCORES BY PHASE, AGE AND SAME AGE GROUP

Mean of

: ‘¥ of Age -
Phase |Phase |Phase [Phase |Phase |Phase | Mean of| Same Age| with lMotor
I 1T 111 {1 IV v VI Age Group Score
Age 2 32.1 | '30.0 31.0 .67
Age 2% \ 43.8 \ 43.3 43.5
Age 3  38‘.4. | 46.4 \\'.38.'4 40.5 .60
Age 3% \\ 46.2 \ 48.8 | 42.5 | 45.5
Age 4 52 \ 52.8\\,\A 49.2 \R 51.6. .12
\ \\ \\ . 38.6
Age 4% \.51.6 | \\ 51.8 N 50.8 | 51.6
Age 5 \ 53.4 \ 485 \\\52.2 .25
—_— ) "\\ \\ . \ 45.2
Age 5% \ 564.9 \ 57.5 | 55.4
S :
; \ \\ — 49.2
Age 6 \\60.9 60.9 .12
\ 54.6 |




TABLE X

i

PERCENTAGE OF SUBJECTS DEMONSTRATING SYMMETRY AND OPPOSITION

0f Hand

With With Of TFeet Of Feet Of TFeet Of Hand 0f Hand] Of Hand
Synchrony | Synchrony in in in and and | and and

- in in Ascending| Descending [Climbing | Foot in | Foot in|Foot in| Foot in
.Greeping | Climbing Stairs Stairs (Ladder) | Walk Run . | Kick ' Skip
% Y S S S B b % % % %
Age 2| 23 03~ | .14 03 17 46 .80 50 00
Age 3] 55 30 89 12 .55 59 79 48 04
Age 4| 45 29 100 84 65 59 74 ) oso | 12
Age 5) 44 “Jungle - 92 Jungle | 67 91 72 16

Gym . Gym ' . :




TABLE XI

L]

PERCENTAGE OF SURJECTS DIEMONSTRATING DYNAMIC BALANCE

In Bounce on Board : On Walking Beam .| In Hop Both Fect
% - % % 4%
Age 2 - 60 - 43 . 00 ‘_ 00
Age 3 , 70 : 65 28 00
. Age & 83 . 100 71 13
; . ' 2-in. . ‘
Age 5 - 56 - 96 96
. N 2-1‘[‘1. ’ .
Age 6 u - : 77 100 100

aC




 TABLE XII

PERCENTAGE OF SUBJECTS DEMOWSTRATING 2-PART RHYTHMIC LOCOMOTION

94

89

In Gallop In Slide .

~In Gallop Both Ways In Slide Both Ways In Skip

% % % % % .
-Age 2 50 00 00 00 00
Age 3 76 14 34 24 7
‘Age 4 92 .58 77 13 52
Age 5 88 68 100 88 - 89
Age 6 83 100 100



TABLE XIII

PERCENTAGE OF SUBJECTS DEMONSTRATING TOTAL BODY ASSEMBLY

Speed : Power : Force
: St. Broad| In Running N .

In Hit | In Throw Junmp High Jump | In Pull [In Push |In Garry

.|Pex Cent | Pexr -Cent] Per Cent Per Cent ]| Per Cent } Per Cent |Per Cent
‘Age 2 | 23 33 28 . 07 50 ] 63 | 36
Age 3 | 52 24 50 45 72 83 48
Age 4 35 48 64 80 - 90 71 84
Age 5 | 60 68 . 76 88 | 92 76. 64
Age 6 | 72 88 83 94 | 100 10 | 61




"TABLE XIV

PERCENTAGE OF SUBJECTS DEMONSTRATING EYE-HAND EFFIGLENGY

In Catching a Ball In Hitting a Ball In Bouncing a Ball
% - % - %
Age 67 46 -
Age 79 48 *63
- Age” 94 58 *100
Age 60 52 *100
Age 72 89

78

*Age in six months plus year given.




TABLE XV

PERCENTAGE OF SUBJECTS DEMONSTRATING POSTURAL ADJUSTMENT IN THREE TASKS

In Wa;kigg. In Ru;ning In~Standing7Broad Jump
Age - 73 . 70 80
Age 62 72 76
Age 77 94 .81
Age 84 100 96
Age 67 89 89 .




TABLE XVI

’

PERGENTAGE OF SUBJEGCTS DEMONSTRATING AGILITY IN TWO TASKS

In Yorward Roll ' In Figure-8-Run
% ' %
.Age 2 23 ) -
_Age 3 35 *00
Age 4 42 . . s9s
Age 5 64 | . %40
Age 6 Ca 1 %44

*Age 1s year given plus six months.




TABLE XVII

DISTRIBUTION O HAND AN]) FOOT PREFERENCE AS DFMONSTRATED IN THROWING AND KICKING

otal No.

Like

Left Hand

Right Hand

é Right Hand Mixed Left Hand Hand or
ubjects | Preference| Right Foot|Left Foot} Preference|Left Foot |Right Foot]Uncertain| Foot
* A
Age 30 24 24 0 4 3 1 2 H 2
Age 29 25 25 0 0 .0 0 4 F 4

. , ' 03
hge 31 24 26 0 1 0 1 6 P 3

) ' ' H 2

Age 25 21 20 1 1 0 1 3 r 1
Age 18 16 15 1 2 1 1 0 0

-

*Add first figures in’ each of three sections for total.

*




CHARACTERISTI

Dynamic Total Body Total Body otal Lody
Balance Assembly : Assembly Assembly Rhy.
Walking Speed - . Speed | Power Force~| Force-| Locomotic:
Beam “!“Hopping| Hitting Throwing| St. Broad Puil Carrny Siiding
*.603 .359 <452 *,520 4238
.573 435 .316 344 595
.352 459 *.306 | *.499 395 344
#,517
.372 454




LA AR ST P A R A G i Lo ‘ S
b
: FARLE XVIIX
ROCTERTSTT TCY CORRELATING WITI MCICR SCORI AT OR NEAR STGNIFICANCE LEVEL' ' .
! S i i Footmover-
Rhy. i Foot : X-lateral| Postural Eve-Hand
] . o . v °
Jocomoticn i Descending | Running| Kicking| Synchrony| Adjustment] Efficiency
l ule ine . : Gallop | Sk puing Stairs (Opn.) (Opp.) Climb. Walking Catching
| ‘ 344 5
i i . ‘
AP, i i
.595 ! —l i .354 " 354
i E . ) .
34-"‘_ ‘4"\",{:“:(.4_':_ g __-m__%. ~L1'32 '.":0394‘ 1304 i ' 0333
]
w322 . -002 w474
: w__‘_ ' -.344 *,549 ]

1 Text Provided by ERIC
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AT OR NEAR STGNIFICANCE LEVEL .

P Footover-
Toot X-lateral| Postural Eve-Hand Agility

Descending| Running| Kicking| Synchrony| Adjustment] Efficiency Forward | Figure-8-] Significanc
Stairs (Opn. ) (Opp.) Climb. Wallking Catching [Hitting Roll Run Lovel of o
.
C 344 . 349 :

.354 . .354 ' o ' .355

432 | *.394 - .504 ~ ©.333 347

.602 ‘ 474 455 .371 381
344 %549 | | . 465 T

FullToxt Provided by ERIC.



TABLE X1IX

CORRELATION OF FULL MODELS WITH MOTOR SCORES

| No. of Characteristics r with . Significance
in Full Model . Motox Score Level of r
At _age 2 . 4 720 <349
At ége 3 10 - . 869 .355
At age & 8 .86 <347
. At age 5 8 | .925 .381
At age 6 5 .825 « 444




Opposition and Symmetrv : Dynamic
; _ L Foot~over-| Foot-over-| X-lateral{ X-lateral | Bal. on
» Level of Opposition| Opposition Foot Foot Synchrony|{ Synchrony | Walking |
Significance in Walk in Kick Descending| Climbing |.in Creep.| in Climb. Beam
Aze 2 .349 i 284 ) . ~.3
AS.’,Q 3 0355 -368 "-329. -419
bpo & .347 -.360 .267 © 349 .276 .
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TABLE XX

‘MOVEMENT CHARACTERISTICS MOST HIGHLY CORRELATED WITH MALE SEX

= _ Dynamic 2-Tart Total Body Assembly ]
K-lateral| X-lateral | Bal. on - Ruythmic o For Power
Synchrony| Synchrony | Walking - Locomot ion : For Speed . - Standing |- Running For Force
in Creep.| in Climb. | Beam Gallop | Siide| Skip | Hitting | Throwing | Broad Jump|High JumpPulling | Pushiy
. -.364 . R 327
g .389"
.349 .276 546 | .335 L | .678 445 2907 | 438
- 277 =+355 1 360 -.599 .307 .397
i $.267 L4620 | .354




’u- , . .
>
.Y CORRELATED WITH MALE SEX

Total Body Assembly

.For Power

o Eye-Hand Efficicncy Agility Pectural Adiusmacy
ppeed . | - Staending |- Running For Force Bouncing | Forward|Figure-2- _ Stonding
Throwing | Broad Jump|High Jump|Pulling | Pushing| Hitting Ball Roll Run Wallkiing] DBroad Jun s
262
L3158
445 <297 438
-.599 .307 .397 .359
-.535 +354 «354 671 A5G
i
' ]
N i .%



TABLE XXI

RANGE OF SCORES ON MOVEMENT TASKS

Age 2 1 [Age 3 T1.[Age 3 11| Age 4 X | Age 4 1T} Age 5 1 &ge 511 .égp 61
AScending stairs 0-4 2-4 | 3-5 - | 3-5 3-5
Bouncing a ball 0-4 ' 2-4 | | 2.5 | 05
Bouncing 0-2 5-3 5-4
. Carrying | 0-5 | 0-5 2.5 0-5 B 2.5
; o B Small ball Small ball
; Catching .. 0-3 0-3 v 0-5 - 0-4 0-5
: Climbing 0-3 - 1-5 0-5- 0-5 3-5
Creeping 0-4 | 2.5 |. 2-5 2-5 0-5
. Descending stairs 0-2 2-4 | 2-5 2-4 - 2-5
l Figure-8-run . | | 0-2 0-3 . 0-5 2-5
; Forward roll 0-4 | 0-4 0-4 L 2-4 0-5
é Galloping 0-2 0-5 0-5 0-5 0-5
% Hanging ot 03 2-3 3 _2-3 1-4
: Hitting 0-4 0-5 | 0-5 0-5 0-4
Hopping, o | o4 | 0-5 2455 2-5
Kicking I R 1 o0-5 3 1 0-5 . 0-5
Pulling 0-5 0-5 ' 0-5 0-5 2.5
Pushing 0-5 0-5 ~ 0-5 B 0-5 2-5
. Running ‘ 0.4 2-4 . 2-5 2-5 2-5
i Running high jump ‘ 0-3 0-4 . 0-4 0-4 . 2-4
é Skipping 0 0-3 ' 0-4.5 0-5 B I
stiding | . o 0-4 05 0-5 . 2.5
“Standing broad jump|  0-5 0-5 | 2.5 2.5 0-5
: Throwing L1y 2-5 | 1 2-5 | ) 2.5 2.5
Walking 1 2.5 | o 2.5 2.5 2.5
Walking a beam 0-2 0-5 3-4 C-4 ' 0-5
excluding line in 4 in. 4 in. 4 in. 2 in. _ 2 in.
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