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. This study presents some highlights of what research
te%ls the practitioner about the motor learning of children. Major:
emphasis is on motor learning in relation to the physical and sotor
characteristics of the child's maturatios and development. In the
first three sections of the study, general ideas cogcerning motor
learning are discussed. Topics presented include the following: (a)
saturation and motor learning; (b} development and motor learning;
and (c) transfer and motor learning. The final sections of the report
concentrate on more specific aspects of the aotor learning of
children, focusing on the following age groups: (a) infancy: ages’
0-2; (b) early childhood: ages 2-6; and (c) late childhood: ages
6-12, Reseygch dealing with factors knowr to influence the motor
learning of children, such as appropriate levels of sensory
stimulation, critical learning-periods, exposure to a variety of
basic skills, the child's interest, motor readiness, and sex
differences is also revieved. The study concludes that more research

‘is needed in many areas concterned with motor learning of chi}drcen,
ircluding the following: (a) various learning phenomena in relation
to children's acquisition of sotor skills; (d) the influence that the
learning of motor skflls has on the child's social, intellectual, and
emctional development; akd (c) the kind of experiences, amount of
exposure to each experience, and timing of introduction of each
experience in order for learning to be most effective, (JS)
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TWE NOTOR LEZARNINT OF ZHILDREN

introduction

4

" The purpose of this paﬁer is to repor£ on what research
tells the'ﬁractitioner about the motor learning of children. -
Howevgr; before focusing or that purpose ! would like to
c;mm;nt yh the empﬁgsis of this paper which is chiefly
limi:eg to ‘discussing motor lsarning !n relatisn to the
physical and motor’characterlsticq‘of the c\ild 8 ﬂaturatxor
and development, This emphaQis is not intended to
minimize the importance of othar maturatiénal and dewvslopmental
characteristics (e.gz. social, intellectual, emoticnal)
which interact in a complex way to exert their influence
on the learning of motor skills. A chilh's motor 1earnin3g
is }n harmony with all of his maturing and developing
éharacteristicé and his motor learning can de understood

anly in relation to all these charaeterist*cu.

Maturatxon and ¥otor Learning

Yhen movement. behavior is modified as a reault of

experierce or practice, the change in tehavior is attriduted
Iarrely to the process of motor learning. In contrast,

when a behavior sequence progresses through repular stages

as a result of srowth processes, but independent of experience
or praétice the.}haAne in behavior is credited mostly to

the process of physical maturation, For‘example. improvementr
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in~performan§a associated with ontogenetic skills such a-
syimming, skatine, and rlding a triéyclé appear to be to

a great extent -the result of learning, whereas. chanpes in
hehavior linked witih phylogenetic skills such as grasping,

crawling, and walking seem to be chiefly controlled by

maturation, Thus, the influence of learning may be greater

in the development of ontogenetic skills and maturation

may predominate in phylogenetic skills (Hottxnyer. 1977, -

Lawther, 1948; Rarick, 1961). —
However, ontogenetic and phylogeretic skills develop
through a complex interaction of both learning and
.maturation. for exampfb. maturation provide; the potential
for ru;ninp; opportunity is needed to brins about running
behavior; and practice is needed to refine it. Yence, the
motor loarqing of children i= inextricably hound together
with their maturation {Lockhart, 1973; Thomps?q, 19F€2),
Tor the researcher, it is an'experimental protlem to distine
quish what proporiion of movement behavior was modified
by learning and what proportion was modified hy maturatio;,
hut [ don’t believe that the practitionar needs to become
overly concerned with finding a solution to this problem:
Instead, he should realize that maturation i« a prerequisite
for motor learning and that the child will not learn a

motor skill before he has reached the appropriate maturational

an

Y,




~

]

. ‘.
level. Fﬁrther. he should kwep in mind‘¥hat the procass of
motor learning {1 children ean be understood only in relatign
to maturation and come to.recognizé the érigica{ role of
opportunity and experience in the acquisition of motor skills,
Development and Motor Learning | | ¢
_Ordinarily," the Q;rm dé&elopment is used to define a
series of changes whiich take place in an oéﬁerly and
~ coherent pattern, An examﬁle of a developmental sequence
in the first 2 years of Life is that of mastering locnmotion
(Shirley, 1933), Development is a. complex process of
integration of the struotures and functlons of the body and
it is tha reeult of mat&;atxonal and environmental lnflu;ﬁceq
combined, Now, how is' the motor learning of children -
related to their development? Siﬁbly stated.‘the answer
s that motor learning 15 subordinate to the laws of
development: ' ' . - '
Several authars (Espenshade & Eckert, 1967; Nussen, eﬁ‘nl..(
199, Hottlinger, 1973 and Lockhart, 1973) égphasize that..
) allk children tend to follow a rather consistent predictgble
pattern of physical and motor development and three patterns
are eviderfts ‘ .

1. Jrowth tends to progress from the head to the feet or

1n a cephalocaudal direction. Thus, the child is able

to gain control over the upper parts of his body

before he can gain éonf;pl over the lower parts,
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2. Crowth tends to progress from the center of the boay~
toward the periphefy or In a proximodistal di}ection.

As a recult, the child is able to.éain control 5ver the

medial parte of his body before he is able to gain

. control over peripheral partn.
L 4

3. Motor contrel tends to proceed from mass to g gecif‘r

" Therefore, the infant gains control over iaree gross

movements befores he gains control over: vmaller. more

precise movements. .
The rate éf aevelopment'ziffers considerably among

childr;n; primarily becagye each child is endowed‘with his

own unique heredity characteristics. This ls one reason . '

wﬁy all -children are not ready for the s;he motor skills

at the same time.

“Transfer and Motor Learning

£y

It is 1mpdrtant for the practitioner to understand
thn principle that with each year, motor learning becomen
largely a matter cfﬁtransfer {Hebd, 1961 Fitts & Posaner,
1947, Lawther, 1948), Trans}er fers to pérformance on
one tkill which 1nf1uence?/p’f?:::ance on some subsequeﬁt
skill. Transfer between skills depends on.goth stimulus
and response similar‘ty and general.iy speakinp. the more

alike the two gkiXls are the greater thgffransfer between

theph (Holding, /1965). The ppjn%/fa remember is that after




the first 2 or 3 years of iife. iearn&ég a completely no; . .
motor skill is an ancommon occurrence. To a rreat sxtent, |
new motor skills are-developed on the founda}ion of previously
acquired ékl;la. The motor learning of skills is therefore
largely a matter of transfer of previously acquired skills
to the new gkllls which are about “to be learned. ' ‘
Up to this point I've been concerned with introducing ’ -
some rather genergl notions aboﬁt.maturatlpn. devéﬁopmeﬁt;'
transfer and thé hotor learning of children. Howggqrt
the_gemainder of this paper will concentrate on_more specific
aspects of the motor learning of children. For convenience
of presentation the material wiii be ,organized under the.

general headinga of "Infancy: Ages 0-2, "Early Childhood: -
- P

Ages 2-£", and "Late Childhood: Ages 6~12",
. ‘ " Infancy: -Ages 0=~2

, The physical'and neurologlcal mechanisms which form
the bases for all.future learning are already present and ‘ '
are being developed., Progressive changes in mqto; behavior
during this period are attributed chiefly t? maturation,
Mutor learning durine infancy szems to%bg,f;rgely a matter :
of structuring the proper environment./fgat is, presentine
stimulation to which the infant cag,fespond.

]

Research reported by Scott {1968) indicates that an

environmont_with appropriate levels 6f sensory stimulatden




is likely to produce desirable Jbehavioral changes. What

wcanntitutes an appropriata level cannot be answered on
the baa!s of the Qxisting reanarch. Howaver. Brazelton.
‘(1971) pointn out ‘that’ the level .of stimulatian must be

r appropr&&te to each baby s stage of developmant and there

should not be under or overstimulation. Hottinger (1973)
suggested that, “One practical procedure is to provide a

rlch varied environment and let the child ‘choose frou thn

stimulli rather than try to impose the anvironment on him,~.

Evidence from studies on animals Gﬂeld & Bauer. 1967¢

Held & Hoin. 19633 Melzack & Scott, 1957: Scott. 1962,

Thompson % vglzack, 1956) supports the hypothesis that the

absence of early learning experiences and opportunities
can rastrict the capacity for later lecining.  Cue might
argue that evidence based on animal studies caﬁ not be
generalized to human infants. However, there is some

evidence (Cregory % -‘Wallace, 1963; ﬁild. 1968)- based on

tiuman subjects which indicates that early experiencea. or
lack of experiences. do influence human development, Held

(1968) states that, “Studies of the earliest development of

sensirimotor coordination in higher mammals including man

have shown that certain forms of contact with the enylronment 4

are crucial for the growth of normal spatial hehavior,",

On the other hand, Demnnis and Najarian (1957) and ‘Malpass

-




(1960) have nhown that unless deprivation of motor Sgper&enbes

are for exzeﬁded'poriods of time, the child can usually

‘ ovorcome ‘delays {n motor davel%pnent as he gets oldcr»

C;!tlcal Learning Perloda

‘ Ordinarily. a eritical learning period refers to the
\he following the age wher. the infant is firsc capable of

pnr?orming the motor skill somewhat proficiently. Althought/,

at pf@ﬁ%ﬁ&“there is a dearth of research concerning the

optimal time for learning motor skills the work esell

and Thompson (1929), Hilgara (1932), Mécrau/ff;39) and

Mirenva (1935) Teveals that there seem to be varibus critical

- learning periods for when speclfic motor skills are most

efficiently learned, These critical perioda depend not

only on thg infant®*s age, but on his maturatiocnal level

as well, Thus, successful acquisition of a variety of
, I

motor skills does not depend upon how early the infant
experiences the skills, but instead upon when the experiences
are introduced in relation to the infant's maturational
lavel.‘ When the infant is "mature enough®, he will learn

a given'@otor skill most efficlently (Hicks, 1930a,b,; Hicks
& Ralph, 1931: —). Scott (1962) went so far as
to say, "Any attempt to teach a child or animal at too

early a period of development may\result in his learning

bad habits, or simply in hic learning "not tc learn”,




lfvlther of which results may greatly hanéicap Fim in later

)

11fe,”, ‘

Eg;lg Childhoods Ages 2-6
The progressive maturatimn of the ﬂhlld's physical

and neurological mechanisns” lays the foundation for iricreased

8kill in motor activities, Learning plays more and uoée

of 8 role Xn motor performance improvements, but as with
infants, broadening of the repertoire of mogor skills must
await physical and neurologicgl maturational development
(Mussen et -al.,|1969; Wild, 1§38). ' )

This period of earl& childhood may be viewed as a time

“for dbuilding many different fundamehtal motor skills which,

if adequately perfected,.may Be used as a base for developing
more complex motor skills in the futn}o {BIoom. 1964; Sesell
% lord, 1927; Jereild, 1932; Lawther, 1968; Singer, 19773
Staats, 196é); By the end of this.period the average child

has acquired a variety of basic motor skills at some level

of proficiency. The work of Bayiey (1935),. Deach {1951),

Phtteridge (1939), Halvarson and Robertson {1966), Life (1971),
Mccraw (1939), Mead (1958), and Wild (1938) indicated that

the average chlld can run, jump, hop, gallop. akip. @hrow.
catch, kick, bounce a ball, striso. and if given the

opportuf}ty he can altso learn to swim and roller skate.
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- The acqu&gition of a variety of basliec motor skille
’proyidee advantages to the child which extend hevond the .
satisfaction produced by that acquisition, It permité the
child to become more and more - independent, it provides him
with a means by whf\h he can interact with other children,
and it is likely to.be a positive influence on the
development of his gelf-concept. As Havighurst (1953)
stated, "To an increasing extent, a child’s conception of
himself is tied up with th;"skllla he has, It is as thoq‘h
his - ceptance of himaélf comes in part from his ability.to
maater.different forms of the world outside himself,",

' Capitalizing on the Child‘'s Imtereats _
Early childhood {8 a perlod when the child likes to

play, experiment, and explore, He should have the oppcre
tunity to do Ao because it is through these means that he
com;s to develop many‘motor. lntelinctural. saciai. and

emotioggl abilitiéa. "Let the child play, experiment, and

éxplore. and within reasen let him set his own pace. Avoid

gtructuring situations‘!hat will create fear or anxiety in
nim, Wheﬁichildreq are involved in cames, allow them to
make up their own rules and regulations, For the most part
then, the motor loarniﬁg of skills should be left to play,

experimentation, and exploration. 3uch motor learnins

gessions should place more emphasis on the otlent of the
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{19¢?7) say, "Toys are, at one and the same time, the

movemént or or protler solving, rather than the mechanicn ¢
of the moveunents thémsei;és:, Yowever, 1 the vurpoce of the ' ‘
ression ir to master r particular octor skill, it should be
obvious that mﬁrﬁ emphasis must te placed on the movements
themselvas, ~

. Toya are important t¢ the child's play and nls

developuent during early éhildhond, Espenshade and Eckert

instruments of play and thay%ools by which child;aﬁ éevelop'
their sross and fine motor abilities.”, Exanmpiles of some %
favorite toys of chil?ron'inéluﬂb blocks, balls, push and
pull type devices, wagons, kiddie cars, a tricycle, a pair
of roller skates z2nd a bicycle, Xawin (1934) recommends
th;i the child have at least 5 types of toyz and thesce
includes (1) toyn for developing strength ana a Jariefy ;f
motor skillssy {7) toys for dramatization and imitationg
{3) creative conatructive toys: (L) toye for‘ueveloping
artintic abilities; and (5) toynlprovidznp opportuni ty fnr
intellactual development, In addxtion,\}oyn should be
safe, e;urdy, ant should be able tc be manipulated by the

chiid, that is, they should not te motor driven,

Differencen in Yotor Readiness

Juring th:in period bove and rirlc are about equal 1n »

-~ v
their motor develnpamentc ‘awever, “nr tath nayen there 1re .
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rarked individual differences irg%readiness“

{Lotkhart, 1973}, All children are not ready for the same

motor skill at the same age, :onsequ}ntly, ¢he learning

“of motor skills and the expectancies concernine motor

performance “ghould be individualized in relation to the

child's maturational level. opportunity should be rrovided
for the child to experience a reasonable dezree of success

-—

in his motor performance. An environment in which the child

experiences repeated failure in motor activities is likely
to & detrimental to his deQelopment. gnfcrtunétely;
research provides us with no exact rulss which can be usged.
to help the pract1tfoner in decidines when a chzld is ready
for a specific motor skill. The perceptive, exrer;pncad
practitioner says he ran tell when the tire i= risht because

the child has nis own waye of letting him know.

This

certainly isn't much to eo on for determining whar motor
learninr coxes ecasy and for providing the environhent and
materials for motor learnirs. To pursue this task on the

" bas: ~f the i~formation ava.lable is a tit frightening,

“*but nonethelass, the prartitioner is oblirated to do sg.

Late Childhood: Ages €-12

The late childhood period is ideal for learning motor

skilla. T7he phyeical and neurolorical mechanisms are

becoming developed to the desree that the child can refine

fer motor skillﬁ.
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and build on the dasic motor skills that were acquired \
during infancy and early childhood. .The first part of this .
periocd rinds theiéhild having some difficulty in mastering
fine'man}pulative skills, but by the end of this ‘period

his motor behavior is'rather well integrated.

Differences in Motor Readiness

Maturational influences and individual differencee in

‘sater remdiness for both sexes are still present in late
‘ehildhood. Instructi%n should be individualized as much as

‘possible and the child should hot be introduced to certain

motor skills before he isfcapable of acqqiring them. i_ -
Locihart (1973) also stressed indiviaualizpd instruction

an? stated, "Emphasis should-be put on the child‘*s own )
progress, not on comparing his achievements with those of
others. S0 great aré individual differences that even by
th;-fourth grade there may be a gulf between voungsters as
wide as a six year span. Approaches and expectencies for
motor learning must differ from individual to individual.".

Scott, (1968) says, "Most children are not able to perform 1

activities requiring good coordinations of the whole body much

before the ages of ? or 8, and introducing them too early '
to such activities only results in unskilled performance and
failure.”. Singer (1973) points out that many motor skill% |

can bte changed and modified' to meet the child's mbtor

>
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. .
readiness level. He also emphasized that practice and special

.traiﬂkng produce desired results only when the child is
maturationally ready. As with‘early childhood, there is
agreement among the experts that instruction should bde
individualized, but there seLs to be little scientific
basis for determining when a child is ready for a certain
motor skill., Nevertheless, the practitioners is still
obligated to wrestle with this problem and provide the
ansgwer, '

J Sex Differences and rotor Learning ¢ .

¥otor performance on the basic skills {e.g. runﬁiﬁg.~
throwing, catching, jumping, balancing, striking) are
gradually ‘improved upon with age for both sexes (Seils,
1951)., 1In addition, complex motor skills are built on
already learned organization, that is, on existing basic
skills. These complex mdtor skills usualiy inétudé’game.
dance, and sport skills,

Boys have been found to perform better in those gross
motor skills which demand strength and large body movements,
whereas, girls usually perform better in fine motor skills

which require a high degree of coordination and precision

(Espenshade & Eckert, 19673 Keough, 19651WJenkins.m193Q4w_

Singer, 1973; Yarmolenki, 1933). After reviewing the

literature on this topic, BRroverman et al, (1968) concluded
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“...evidence exists that females exceed male: in tasks that-ﬁ
require rapid, skillful, repetition, articulation, or
coordination of "lightweight,"” overlearned responses
(perqeptualjresponses, small muscle movements, simple
perceptual)coordinations).“. It ;asyalso been found that
boys continue to impr&ve in the basic skilis whereas girls
uéuall&,do\not. and -the difference between their motor
'perfqrmances. which ir sl%ght in early chiidhoodq increases
with age (Espenshade, 1960; Latchaw, 195“)'f»

Hewever, the difference in motor perfgnmance at a

given age and the difference in improvement-gn'motor perfor-
: A\

mance with age does n%; necessa{ily mean that‘géx is a P
factor in the potentialities for skill learning. It is
likely, that these motor performance differences as a
function of sex are largely due to sociocultural pressure

to have boys engage in certain activities and girls\in others,
For example, the leveling off of improvement typically found
in girls at later ages may be largeljlﬂhe result of pressure
to become involved in activities other than &he basic motor
skills because they may not be considered "iady like",

Therefore, if gjven the opportunity, it seq&s reasonable to
. ' )

_____‘“_WWexpeéi_ihax_girlsﬁcnuld_lgarn_mthn;skilléiahnui.as_aqualTy

, as boys,

Other Notor Learning Considerations /

Exposure to a variety of skill opportunities is important

!
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”Proposes that it depends on the nature of the skill, the
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for developring a wide range of motor skills and‘for
developing physical abilities such as strength, endurance,
flexibility, balance, agility, speed, and coordination.
The skill opportunities should also be designed to contribute
to the child’'s self-esteem, b&dy image, peer aéceptance. afd
social behavior. During the early‘years of *this period
children are irterested in swimming, rhythmic and dramatic
experiences, movement exploration, simple movemént-activitie§.
and games of low orggnization. In the later years children
are interested in more cdmpl;x motor skills and instruction
can be started in ski&ls such as: golf, tennis, baseball,
gymnastics, basketbailt and soccer. Chiidren aré capable ;
cf specializing a; this level, but it would seenm b;st-to | 3‘?;: 5
have them experience a variety of skills and allow true
specialization to come later.

During® this period children are interested in free
play and it is important for their motor development, but
free play should be coupled with systematic instruction in
motor skills. Although there‘has been some research
(McDonald' , 1967 Miller; 1957) on insttmcticﬁti;~children's
motor.learning, little is known about thé age at which

instruction becomes most meamingful. Singer (1973)  —— — r/_____

maturational readiness of tﬁe child, and the type of \

instructional procedure employeh.
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In order to learn a specific motor skill the goal must
be clearly understood by the child., Further, he must be
- motivated to achieve the goal, Once the'skill is demonstrated
the child will form an “iﬁage for action” or an "i&ea“ for
what movements will have to be made as well as how to make
them. The child should not be ;xpected to reproduce the
movements in ihe‘same form in which they were demonstrated.
There are many movemen; variations which are acceptabie
approximations of the so cailed scorrect way" for executing
a skill (Ragsdale, 1950).

Ideally the skill can be practiced as a whole, but if
the child cannot achievd§ success, the skill must be broken
down into subskills and practiced as such. Cnce: the subskills
are mastered, they must then be practiced together as a ©
whole. During the initial st;ges of learning the skill,
when the child is likely to fatigue quickly, practiée should
be distributed. In other words, the skill should be
practiced frequently, but not for too long a durafrbn.:f
In the later stages of iearning. when the motivaticn which
comes from success increases, practige periods can be
lengthened.

- Practice alone_is not enough, the child must be helrcd

to understand how his movements can be improved. He should

receive knowledge of results about his performance but he




should not receive too muct information. Don't analyze

excessively during the early stages ofjlearning. In order
_to'keep-the child motivated he should experience a , o
reasonable amount of success in the Skill, The motor ’
behavior reflecting th; success should be reinforced to ///
promote learning. Remember, théﬂlearning of motor skills / -
should be a pleasurable and satlsfylng experlence. and not
an experience in failure and frustration.

[ ¢
Concluding Remarks .

Based on the literature reviewed, this paper attempted
to present some highlights of what research tells the
practltxoner'about the motor learning of chiidren. thq
was a difficult task because of the lack of research~on
many aspects of children‘s”motor learning. For example,

- there are relatively few studies ehich deal with various
learning phenomena such as motivation, reinforcement, \
knowledge of results, transfer, practice, and retention

‘and forgetting in relation to children®s acquisition of

motor skills, Another aspect that has received limited
attention is the 1nfluence that ‘the learning of motor skills
has on the child & soc1a1,§inte11;ctual. and emotinnal
deveiopment. One more aSpect that has not been investigated

extensivel§ is related to the specifics of early hetor

experiences are important for the ¢~ d's development,
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the available research does not tell us about the kind of
éxperlences; the amount of exposure to each experience, :and
when each experience should be introduced for learning

to be most effective, Much work is still needed because

as of yet research has not provided the practitioner with
'the scientific baseg for knowing how to develop to the

maximum all the motor learning potentials of the child.
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