. - . DOCUMENT KESUNE

ED 111 765 SP 009 444

" SAUTHOR -  Rothstein, Anne L. . .
" - TITLE L %n Information Processing Approach to Skill -
L o ecquisition: Perception and Timing. :
PUB DATE 17 Mar 75 .- L , ;
NOTE - H43p.; Paper presented at the Annual Meeeting of the ) e
g Rperican Alliance for. Health, Physical Education, and K
- o Recreation, (Atlantic City, New Jersey, March 17, '
= o o .1975) o \ N
: | ( . ' . » o v oo
- EDRS PRICE * MF-$0.76 HC-$1.95 Plus Postage ° : o o
.~ DESCRIPTORS - Athletics; Eye Hand Coordination; Object -
L ! ' Manipulation; *Perceptual Motor Coordinatign; - i
,\\ ¢ - . Physical Activities; *Physical -Edycation; B
. : o *Psychomotor Skills; *Skill Analysis; *Skill +
, - Development o
ABSTRACT o ' - -

o . In order to understand learmers and players in .
relation to environmefits typically found in sport, ‘it is necessary to .
first understand the. individual as an information processor who must
sample informatiQn from the environménit, interpret it, organize or

r select an appropriate motor response, and execute that response. Ome
of the most difficult .processing tasks in sport is motion prediction.
To sxamine motion prediction it is-necessary to consider factors
about the individual, the environment, and characteristics of the.
object. which affect the successful completion of the goal. The T
factors about the individual which necessitate prediction are
processing, delays, movement organization, reaction time, and
movement-time. It is also necessary to consider other variables such
.as depth perception, just noticeable .difference, age, and experience.
Aspects of the environment which affect performance are the number of "
potentially relevant stimuli.in the environmént, the placement of '
-stimuli in the environment, the size of the display, the complexity
~of ‘the background, the signal-to-noise ratio, and the degree of
prominance of the regulatory stimuli. It is also .possible to make
some tentative statements on the effect of object characteristics on
- . performance.: Variables which may be considered are speed, direction,

- -angle, viewing time, prediction distance, and object flight _

Q .characteristics. Knowledge of the characteristics and effects of ,
these three factors should aid teachers in facilitating learning and

performancé in skills. (BD)

. %'. . S s
. *********gﬁ*k***i*******************t**************************i*******
Documents acquired by ERIC include many informal unpublished =~ * °

materials not available from other sources. ERIC makes every effort, *
to obtain the best copy available. nevertheless, items of marginal *
reproducibility are often encountered and this affects the quality *
of the microfiche.and hardcopy reproductions ERIC makes available *
via the ERIC Document Reproduction Service (EDRS) .. EDRS is not *
responsible for the gquality-.of the original document, Reproductions *
* supplied by EDRS are the best that can be made from the original. *
Aok s o koo ok o KRR Ko o AR ko Rk ok A ok o ook oo ok o ko o ek ko ok ok ok ko e sk ko

o k BN

XE K K X X K K

o _ z ' _ : .

{:/:.

e, e . . ) E . .




: AN INFORMATION PROCBSSING-APPROACH TO SKILL<AGQUISITION.

e

o

-

PERCEPTION AND TIMING‘

T oa

" Dr. Anne L. Rothsteln

Herbert H. Lehman College
Bedford Park Boulevard West . -
- Bronx, New York-10468 =

[4

va

Caw

: Paper presented at the
Conference of the American Alliance for
Health, Physical Educatlon, ‘and Recrqatlon
' Atlantic City, New Jersey '
. .Mg.rch .179 1975 o

Department of Dance, Health, Physical Edncation, and Recreation
RN B ,. ) ‘

U.5. DEPARTMENT OF HEALTH,
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS BEEN REPRO
DUCED EXACTRY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN ¢
ATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRE
SENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY




' L . An Information Proc9551ng Approach to Skill Acqpisition.

Perception and Timing S :

| g v
Introduction : - . . ,

In order to understand learners and players in relatlon to environments
A '

typically fouhd in sport, we must flrst understand the individual as an’
| INFORMATION PROCESSOR. The slmplest model of informatlon processing we can:

,~ N _coﬁcelve of is. the one proposed by Whitlng (1969)

. . - ’ ._ . oAl C ) A
. The individual receivesfinformatlon from the envlronment, processes 1t, and

. comes to some declslon, then executes 8 response, which we may observe.

s

The ecmplexlty of the model may be 1ncreased somewhat if the declsion~
e e I I
‘making segment is expanded‘}n the follow:ng-way: . T ,
. ‘ ' _ v . : &
. ,

o S Declsion-maklng\\\\\\\;K; o . . !
 INPUT~——- PERCEPTION—-TRANSLATION--EFFECTION-—‘-L----OUTPUT . N

U N Vo
—_ . . . . EOR B
P . " . . |
s [

In this extension of the model the individual*acquires informstion from the e

environment, int rprets 1t transforms ‘it, p&ans a motor response, and emits ."<7
9‘

'

that response./ Wélford (1968) has suggested that perception 1nvolves the

integration and 1dent1f1cation of sensory 1nput; translation involves,ch01ce
of responsé‘in relation to what is pergeived, pérceptual-motor match; and

-
-

effection 1nvolves the coordlnatlon and. phasing of the movement.

AIn a further extension of the model, it is possible. to add the dlmensions

of: short te ’ store, selective filter, long term store, chplce del&y, rehearsal

: 1oop, and 1n@ormation feedback, and con51der the model culled from Broadbent,

-~

- Wélfbrd, craFk and others by;Stallings (19737 and presented as'Flgure 1. o gt o
Q a )
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Information received from the environment is held in short teXn

a

: storage and selectively filtered the concepts of Gentile regarding
regulatory and non—regulatory stimnli are uséful here. Information that
is filtered, or passed th}%ugh, is treated in the limited capacity
!channel, as previously explained w:th reference to the expanded version
of the Whiting model, but in th1s in tance the plan can be formulated_and -
‘ then delayed forla chosen length of time, i.e. selective eniasfon ofv )
motor‘plans in order to match.optimal:env}rgnmental conditions.. information
| feedback; longttermpstore, memory feedhaci; aﬁdrrehearaal'loop all play a
role,in4increased efficiency of the system. Through‘information~feedback,
plans can be modified to meet changing environmental confignratibns or -

. N . - ~ : c o . . R o . -
4 . failures in‘process; “through long term store-information is available for

use at other times, so plans whlch have proven effectlve can be- used again,
2.
N

regulatory stimnli and ignore the 'noige" and the rehearsal loop nay serve

the memory feedback system enables the learner to. -choose "correct"” or

to increase the duration of temporary storage.f

‘e

Cne of the, most d1fficult 1nformation processing, tasks in sport, and

3

the one which will be focussed upon today, is that’ of motion pred1c+1on.

v
-

' The type . of task;which will be considered is one which takes place in an ‘

»

openpenvironment. According to Higgins and Spaeth (l972) the catagorization
of environments as open and closed mhst'be based on two factors§ the trial

" to trial varia%ion, and the intraétrial.variation in spatial and temporal
aspects{ The motion prédiction taskafwhich occur in,sport generally have/z

)

/ much variability from trial to trial and since the- objects are in -motion
: ' ' ' ‘
have withinftrial.variability. In addltion, the object may move at a
. - . -constant rate of speed or may have variableimotion, acceleration or

decleration. This consideration of inter and intra<trial variability has

Q / ’ ) - [
) been diagrammed and is presented in Figure 2. .
R _ _ : o A .o '
ERIC ¢ oL S
A .7 providea by Enic ] . . g - [ ‘ et . A .
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The supposition with the model is that the skill becomes more

A

”difficult as the §kill moves from left to'right and from top to bottom.

Another way of 1llustrating this has been attempted by Rothstein (1975)\

s g
and eseentially separatesthe space and t1me factors. The class1f1catlon

' system becomes hlghly complex and -some of the comb1natlons are scmewhat )

d1ff1cult to flnd examples for but most can be produced experimentally
|

'It seems more reallstle in assesslng the effect of spatlalaand temporal

varlatlon to consldgr them as 1ndependent factors. Slnce the separatlnn
A of the space-tlme factors is esséntlally an academic exercise and not
escentlal.to the ensulng d1scusslon, 1t won't be pursued here. o ’f
In - true open env1ronment,everyth1ng varles, 1nqlud1ng such thlngs- >_we “;M',g'
as number of st1muli both regulatory and npn-regulatory, number of | i
' response cholces, and nolse—to~slgnal ratlo, and the pleyer«must rely on
the abllity to extrapt the relevant eues - and predgct. Wiener (1962)
. deflnes mtlon predlctlon as' 'an extrapolatlon to a futgre{?gfogn object)
1from current 1nformatlon." In a true open Sklll the goal of the partlcapant

is to match the movement to the partlcular characterlstlcs of the

) env1ronment at the 1nstant of response completlon. “The tthree crucial

aspects of the last sentence with regard to the ensulng dlscussion are:

match; part;cular characterlstlcs, and response completion.

The performer‘receives,via appropriate sensory channels, various

stlmuli from the env1ronment, these stimuli may be relevant (regulatory)

S

" _or irrelevant (non—regulatory) to the skill execttion, the.performer must
select the partlcular characterlstlcs whlgh are regulatory and ignore ,
others. On the basis of st1mu11 attended to the performer must Select
Erom an exlstlng repetolre, or must plani a response whlch will match the
environment as 1t will be at the completion of the response. After
Selectlng the response-whlch is most appropriate the learner must then

P

N
N




decide when to initiate that response. A this‘
! S 1

in .2 sedonas.

& ) v

completion coincides w1th the predicted arriva of .the obJecﬂ In order ,

.'Table 1. In addition, for your information, some of fhe commonly used"L

' Lmea.sures are also 1nd1ca.ted \i‘a’blesl. _
.0 . K .
T -,

“THE INDIVIDUAL

v

/
the ind1v1dual effect the ability: to predict? What does the - individual

have to do in order to effectiVely 1ntercept qr strike an obJect /f

‘»

It has been intdimated that time is coﬁsumed by.selection of 1nformation

| from_therenvironment. Once this information;is selected the individual

‘must plan or select an appropriate movemeﬁt;fthis.process of. decision-

! -

making takes?considerable time. In additiOn;~there is "system lag", -

Vthe time from the initiation of the- response until its completion, which
is generally equal to one reaction time (RT) plus one movement time (MT).
~In the precedingyfour'factors about~tne 1nd1vidua1 which necessitatey -
I predietion'have‘been~identified. Tﬁey arei firocessing "delays, movement

e
- organization; reaction t1me,~ and movement time. Let us consider each

of these briefly and see how they effect the task confronting our learner.

&




!

~° . + TABLE 1: VARIAB[ES EFFECTING PREDICTION

1)

=

'THE INDi'i;IDUAL'

',.l

' PROCESSING DELAYS

TIYE FOR MOVEMENT QI{GANIZATION B

" MOVEMENT TTME | o

REACTION TIME -~ . ' o PR

. DEPTH PERCEPTION Sy

dwn.d.e

' VISUAL FACTORS. T
.- STRATEGIES -

“SPEED'

. COMMON MEASURES

AGE o T (A

* EXPERTENCE

PERSONALITY = ° .

S

THE ENVIROMMENT .

. NUMBER OF POTENTIALLY REGULATORY STIMULI 7 . N
" POSITION OF STIMULI IN THE ENVIRONMENT ST g
'SIZE OF DISPLAY - ' . .

L

NOVELTY OF DISPLAY ‘ :
‘COMPLEXITY OF BACKGR@UNP- S

- SIGNAL-TO-NOISE RATIO

PROMINANCE OF REGULATORY‘ stz . L7

| THE OBJECT P

DIRECTION . . .. - ..
ANGLE - L -
VIEWING TIME , S
PREDICTION DISTANCE - - =~ S

- OBJECT FLIGHT CHARACTERISTICS

% o S

VISUAL SPEED I - 3
PERCEPTUAL ‘BPEED. T R

 TEMPORAL ERROR

DISTANCE ERROR .~ = =~

ACCURACY - [

TASK ACCOMPLISHMENT =~ . S

EYE FIXATIONS | o o
DURATION

. NUMBER S .

- PATTERN - ' ‘

MOVEMENT ORGANIZATION
SPATIAL '
TEMPORAL




‘the sense organs, to reach the central nervous system, and time to pick

“ of which ar?/presente% as Figures 3 h and. 5 led’ to the conclusion 7'

Processing delays.. Processipg'delays may be'caused-py‘two'suhéfactorsi
time lags'in the nervous system,rthe'time>for information, received via
g .

Y

- up the 1nformation from’the display., There ig 11ttle,if anything, that

the 1nd1v1dual can do to change the,inherent transmission time, but the - a

-~
. o
- o )

time for pick Hp of 1nformation seems to be related to familiarity and - 6}

- experience in the environmentu: This latter has been recently demonstrated
. ‘ .
by Bard (19Th) whO‘looked at the number of eye fixations and the duration

an& pattern of eye fixationspin.a stationery environment . _SIlde%(fo“

various basketball situations‘were'presented;aﬁd the individual was

sQ

requined to indicate whéther the most appropriate response, for the

‘ ball carrier, would be to pase drlbble, ‘or shoot. Her findings, some-'

é

that the unskilled players,;who,it was 1nferred 5”3 ndt 1earned how to
ook or‘wh/t to look at\ eV1denced more eye movements, longer fixations,_-”
and patterns which were more random that those of skilled players. Et'
_was noted however, that the unskilled players did 1mprove with practice.
One typical pattern of a skilled and unskilled player on the third " l : v

L

presentation of the same slides illustrates he differences which still

a .

existed after practice. It is probable that, refering back to Figure 1 on e a
E page 2, the skilled player uses information from the long terngstore to »
- - . -
guide their selective attentionﬁ T

A,somewhat related phenomenon is cue abbreviation. Skilled players',y‘ -

- .

.

: are able to shorten their processing t1me by predicting from early environ~

L4 - k4 r

mental cues rather than wa;ting for further information from the env1ronment.
P d

It is possible that highly skilled performers have gnostkcounits, such as

those postulated by Khorski (1967), which enable them to quickly predict

" the arrival‘of objects and subsequent information only serves as confirmatory
S ' - ,.:,m ¢
oy d

N
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‘evidence, _— T : . S

&
There,is'information'(Whiting, 1969; Bassin, 1975) that individualsv : L

may vary 1n the amount of information necessary for predlctlons, apart

i . . o

from the1r skill level. It has been suggested that ayareness of the- o

style of processing 1nformatlon may bevhelpfﬁl‘to the téacher 1n enabllng -

3

hlm/her to use approprlate teachlng cues ‘for learners of various types.

| For a late sampler, attention mlght be\dlrected to the avaiiabllity of -

early'cueS’which'may be interpretedf while for'an eariy sampler, the

teacher may wish to suggest strategles for delaylng respOnse 1n1t1atlon.,

°

" to e1ther select from among; alternatlve responses or p1an & new responsel

\processlng, for organizing and emiting a movement response. ‘This is a

e
L0 e .

There seems- to be some dlfflculty rn attemptlng to~measure processlng

y g

t1me of dlfferent subjects, but Davis (1972) has _suggested- that in con31der1ng

the perceptual aspect of the p01nc1dence—ant1c1patlon task, we look at the

movement response t1me (MBT) Thls is defined ag the%tlme left, after

- worthwhll% suggestlon s1nce it seems to be & more accurate assessment of the |

actual performance task confrontlng the learner.. What we don't know is

q -«

,f“' o .

ether this“measure 1s(gffected by the necessity of - organlzlng a movement,‘ @ .

however, it seems that it woutd be. This brlngs us to a consideration of
S o ,

movement organlzatlonwfrom the standpoint of the delay inherent in the'need o

»

Mbvement organlzatlon. Suhseouent %o the processing of 1nformatlon th

\

performer nust declde what to do about 1t. “How shall I move in relation

to the stlmulus conflguration confrontlng me?” As you can imagine, h1gh1y '
{

| skllled performers have a r1cher background of movement experlence and so

. ~

can organlze an approprlate match more qulckly_or choose one which matches

. o " N : - N .,

from an existing repetoire. The ability, to select'and/or organize an

«ar
»

approprlate response may'be related to the concept of motor schema. first

‘suggested by Broadbent angd, Welford but recently revived by Schmldt (197&)

® v

R : : ' .
¥ o . o | o jlé§ .-

. y i . “ »
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According to'this theory, the more.experience an individual has the more
‘gsets of perceptualnmotor matches are awallable and the more qu ckl&lne#
_sets ¢an be interpolated. There is also some.indicatlon that pore ex}_:aer-=

ienced players utilize strategies of response se}ection which are more

- -

_rapid than those employed;by'inexperienced players.

¢, -

Reactlon time. The delay which is dye to reactlon tine %& simllar

to the processing lag due to transm1331on of 1nformatlon into the,system,
'except that in this case the 1nformatlon is being transmitted out. It .
is the tlmeobetween a command and its initiation. Normally reactlonh'
;time is, tested'by havingsthe S rele se a key w1th the onset of a light.

The lag due to reactlon time does not change, except with age ( and

-

possibly due to fatigue, or chemical changes in the nervous system)

fn

The performer in & reaction time 31tuation which is approprlately structured

-

A_may learn to anticipate the onset of the stlmulus and 1n1tiate the response

-

N in.order that its completlon be oq;hcldent w1th the onset of the stimulus.

. Due to the decrease in reaction time with age it ig clear_that Younger

Q
)

children must 1n1t*ate their movement responses earlier than older children.
-In the,c&%e of 8 task with involves colncidence-antlclpqtion it is clear that.
younger children would have to predict and initiate thelr responses far
earlier than older children. Ehis notion was supported by Stadulis (1971)
“and Schwartz (l97h) when one of the obJect speeds, due to a backspin on the
ball, failed to accelerate at the expected rate but instead declerated; The
obsefbed error.led to the conclusion that in the csse'of the younger

children, the response hadeeen lnltlated prior to the“point in the track

at which‘the slowing occurred. The ability to control the occurrence of
thls event experimentally'would‘give'us tremendous fhslght'into the processing

of information by different age groups, at different speeds, at various angles, .

vhich hes been difficult tb obtein effectively.




¢% - . . ke
v K

Mbvenent.time. Unllke reaction time, &ovenent time is modlflable. ®
e

; The gpeed of movement nay be 1ncreesed by'increaseean muscle strength,
récruitment of more mgtor units, and the shortening of lever length, to
'among*other p0531b111t1es. Skllled players tend to have consistent movement
time and seem to rely on Judicions nse.of delay ta coinecide theacompletion
of their bob#l movement with the object. (Felmen, 1966; Eubbard and Seng,

195h; Spaeth, 1973) Regardless of how the“execution of the movement dis .
. ) . .
accomplished and the exact timing of it, the performer mnst accurately

assess the eﬁﬁlval -of the object and initiate n'respcmse one RT and one

-8

rﬂfprlor to the arrlval (or estlmated arrival) of the obJect zn order to

v 4 »

be c01ncident with it. l - ’

-

In order to account for a majority of the variables effecting the .

ind1V1dua1 s ability tb perform tasks redhlrlng c01ncidence-ant1c1patlon

: ’ Hese other .
we should briefly consider c:cﬂvarlables. depth pérceptloni\J.n.d.@ age,

and experience. -

Depth perception. Depth pe cebtionnis the ability of the individual toh'

. \) - .
determine the distance betheen'tw objects which are varying distances from.

hiﬁ/her. Whlle 1t is likely that the 1n&iv1dua1 could learn to interpret

(]

amblguous cues for depth with practlce, ruch in the same way peripheral

 vision can be 1mproved with practlee, there is probably a threshold for each

[}

individual which is determined by various system parameters. (Retinal -
disparity, which is a binocular cue and therefore orucial at distances

g{eater than 207, 3ay be an example of &8 system parameter which effects
Id

this threshold ) Depth perceptlon is slgnlflcant because ind1v1duals who

can resolve finer cues of this n&ture may be able to assess ball flight
. - é) Yy . .
changes |l accleration, décleratfon, more rapidly and readily and thereby

-
<y

~ leave themselves more time to plan or. organize gnd initiate the appropriete

response.,

o}




x. is tHeIJust noticesble aifferende, (3.n.a.).

.v -

, . ’-f’ 15" -
N "

g.ﬁia. Another factor related to the individuals perceptual ability

This refers.to the amount

J ©

of, change of one stimuluss as in an object Whlch travels toward a
Y A

or the magnitude .of difference _between two stimuli, ‘as in two obJects

fﬂeyer,

at differenttdistances from the ployer, which\is ‘necess ery before aé

/

\

ind1V1dual can repoﬁ@ that there is a difference. - In the case of

°
s

R a.moving object this mey refer to the ability to detect acceleration

" s usually reported as a percent.

4 .

and decXération of the obiect es well as constant velocity. .The'J.n.d.‘

For velocity this percent hes been

reported to very between 25—h0£ A study is underway to determine the ~

» L

‘ extent of Lndividuel differencé in this -parameter and the extent to

-

which 1t actually effects predictlon. B ,

ge. Regardléss of which,of the. variables 1s chosen as the  ~/
. . @ ’,
indicatqr of c01neidence~ant1crpation ability, it is clgar that- abiliﬁy o

?

‘to coincide a response W1th a mQVing obJect increases W1th age. An~

interesting finding, however, is that young children seem t04hqye'greaterv

difficulty with slow moving obJects. The information with respect to

age is @ifficult to interpret due to thecconfounding'effeéts of information

processing, cognitive ability, immaturity of the visual apparatus, develop-

ment of the nervous system, and the inabifYZ; of experimenters to differentiate
- ol . ‘ )

o

among the different components of the task. One suggested way of looking

- at the compornents of the task is presented as Table 2.

- . N

 (Rothstein, 1975)

. g lggperience. A number of studies have been presented which hafe pointed

.
. -

up the differences in coincidence-anticipation, or prediction abilit&, between

skilled and unskilled players. The problems adsociateéd with‘processing of

:information from the environment have been mentioned, but, in addition, the

-

factors of perceptualvspeed, gvaf%ability of schemas, and the early sampler,

. S : :
late sampler problem are also relevant. Relative to the question of, "What

AT P
e
by




: TABLE :23 Dollinéation of sub-areas of colngl degce—aﬁﬂéipaﬁdn‘ : 1§ Clee
o © : . . . ) L ; : o o ) .
A Sensory componemfs - B . f
Visual acuity . S ' o
‘Depth perception . - S i Teo -
Peripheral vision S / . o '
interpupi!iary distance s ]
\ Eye-hand, dominance - - | / ) i f
o *thers to be added". . it B

B. Percep1ual cowpanenfb' ' e .
N Spa?sal discriminationt dtfferen+laTe object dtruchOna
’ " .Temporal discrimination: differentiats time units °

e & Spaf:al Temporal dtacriminafnon- differentlaie combinanons of
e v evenfs
Fa . N . - [ e . % " » .
G. Cenfpal componenfs T P ) . ~’ v
.-Spatfal prediction: apticipate where objecf wtll arrlve
Témporal predictioh: anticipate when an object will arrive . -
, Spaflal-fempora! predicfion' antici'pate when and where ah objecf
SR u . . - will arrive o~
a o D, Motor; componenfs . R ‘
S Spafial confrol: regula*:on of ou?puf with regard fb~dlrec+lon and/or
' v " distance -
PR Temparar confrql' regulation of oufpuf wl*h regard o 1xme of inzﬁnaflon
T .. . andfor Intra~movement variables

" ." Spafial-fempora! con?roi‘ régulaf!on of both, aspecfs snmul*%neously

oy : "’}

E. Perceofual-mofor ‘components. ‘ " L
: cSpafial Integration: interaction of fhe Three spa?lal processes
-/ Temporal 1nfeg¥af|on t interaction of the three temporal processes .
Spafial-femporal tnfegrafbon- Interaction of the three spafual~'
o . femporal processes : o
F. Sfrafegles tn predlcflon - T -
Space cues Ll B L
) ~ Velocity cues - I . .
v . Time cues : ’ LS
Orfenting sfrafeoaes . T
- Schemas : v . , M s
Cue abbreviation . I ‘
. *Others to be added

.
N

Kl

J 1

lThts fable is not intended to be a hierarchxal presenfafion in a develop~ -

a - mental sense since only limited lnformafion in this regard Is presently
ava!lable. e L
.
. ' ’ ¢ .
N ) $ .{"
. & .
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came first, the ablllty or the experlence?" a recently completed study

by Stankard (1975) revealed th%}“plgh school students who were not in-

valved in sport act;v1t1es toa hlgh degree formed two dlstxnct groups

- * -

when tested on a. spatlal predlctlon task. (Haskins, I96S) The better

A
3

_ group, w1th nore correct responses, was not 31gn1f1cantxy daiferent from

Y

& group of varslty open gklll athletes in the college sampleu The poorer
hlgh school group was 51gn1f1cantly dlfferEnt from.both the better group
N and the varslty‘college sample. The questlon arises as. to whether the

var31ty players were better ablé to predlct because of themr experlence ' ~

r:.-

or did they become varslty bPlayers due to a superlor ablllty to predlct? .

It would seem clear that 1n teachlng 1nd1V1duals skllls vhlch involve

4 ‘3

. colncidence-antlclpatlon the llmltatlons 1mposed by 1nd1v1dual dlfferences

must’ be«con31dered. Those reviewed heré«are. processlng delays, movmment s .

’ . . .
hd o X - 4

'orgaﬁiaation,vreactlon tame, movement‘tlme, depth perceptlon, J.n.d.,
a : A

.
v

‘ - agé, 'experience,‘and)possibly"pérceptual7style. Let us “turn now to

N another catagory of factors and consader aspects of the env1ronment which

effect performance. , L . AU B .

» . . - . I

. R \

THE ENVIRONMENT

‘o,

#  There are several factors B related to the total display & -

~ . ) . >

which may influence ‘the pergeption of and consequent prediction of the.
’ o 1 " ‘

'ﬁ.object. ‘These factors relate to: the mumber of potentiaily relevant

-stimull in the‘environment‘ the placement of stimuli in the enviropment;

"w a l *the size of the - displayg the“complexlty of the background the signal-

| to-no}se_rgt;:, and the degree of promlnance of the regulatory stimuli.

o

The latter three factors can be grouped under -the broader heading, flgure—"

4
ground._




s

Numbar of_potentlally regulatory stimuli. A potentially regulatory

4 ¢

stimulus is one which X have relevance for goal attalnment through

"constraints updn the motor plan. As the number of potentialky regnlatory

@ -

stimuliqincrease the time required for proce551ng and perception wili

a0

]
increase. For most soitball Players, as an example, the prellminary motions

of the p1tchér have*some relevance or potentlal relevance for the 1n1t1atlon

- and/or spaﬁialrconfiguratiqn,of the swing. An unskilled or.inexperienced o
ol s .

jphiyerfmay not be able to disériminate as effectfvely as & more 'skilled

°

.paéyer and -so may attempt to "atten% to" many more of the stlmull than

“o k -t

1s necessary In the Bard study, reﬁerred to earliet, there was a marked

*

-~

'diffErence in the numbér of stlmuli "looked at" by the unskllled as con- v./

V )trasted to the Skllled players. For the unskllled player all of the -

5 g

. stlmnli "looked at" were potentlally regulatory, for her and much tlme
' was wasted proce551ng the 1rrelevantf1nformatlon. The skilled players S

b
wers qulckxy able to. eliminate many of the stlmull thereby reducing the

Ctime spent It is cleer that this abillty is largely a function of
experience and sSeems to be 51tuatlon speclflc although 1t ‘may be that
skllled,players have dlfferent looklng strategles §§;Ch .may be useful in

other situatlons as Well.

* The placement - of stimuli in the envlronment. The placement of stimuli'

’1n the envlronment and the total size of the dlsplay are’ somewhat related

| in thatrthe latter will be affecte@ by ‘the former:. If the placement of
"the‘stimuli are such)thatathe player‘must_make hoth.eyé ggg,head‘movements
.in bringing\them into focus the time to priocess the informationfwill be
' . ct [y o,
greater’ than if only the eyes move, and that vill take more time than
" if the entire dlsplayhls vlsible W1thout moving thiv eyes or head at all..
it 1n additlon to the size, the environment is also unfamlllar then players

~

W1ll make meny more orienting responses to 1nappropr1ate stlmull. Thls

< |
- . . . ﬁ\; L

i




v

-~ pick the object out of the’ background rapldly Oddly enough, however, ot

_performance markedly, even to a greater extent thah a_group which began on

. the 51mple background.. As might be expected, performanne for the group

‘. . - (?' . “ ) . /\ . . . ,»A") o )
.o C " ' o . _ 9 -

tendancy-may~be“gneater on the part of a player who is.less skilled. ., .>' /

Figure—gncund; Included hgre are the factors of background complexity, .

a

‘signal—to—n01se ratio, and the degree of prominance of the regulatogy : -

vstimulil It is clear that the degree to which an object stands out from thes

A ]

background w1ll 1nfluence the Ss ability to accurately predlct object
\ : CI‘iSﬂ 1456, I"cyz)
characteristics.- Gottsanker}has completed several studies in hich the “7

backgroundg behind a laterally movihg obJect was varied and has concluded D

that the variability effects prediction., In addition the . degree of- complexity
~of the background seems to effect the ability to selectlvely attend or to
\ Al

the complex backgvound appears to-"force the 8 to concentrate more

- -

' v1gonously on the object and'thrs concentration seems to carry over to

a \ o

-performance in & simple backgnound. Upon transﬁer to a simple background

© Bs who learned or practiced 1n a complex background 51tuatlon in their

{

N

switohing from the simple*to “the complex background deteriorates rapidly,'

. Increasing thb-signaieto&noise,ratio increases‘the difficulty of picking
out the regulatory cues. Williams-(léTs) suggested that children tend tb -
have high signal-to-noise ratioss Is it possibleathat the same may be
“true of unskilled players? This'again will have'the effect‘of increasing

the processing time. The signal—to—n01se ratio can be reduced by remov1ng

-

- all or part of the noise from the environment. Those stimuli which

represent‘noise, however, should gredually be added as the_regulatory'

stimuli acquire‘Value for the player. A related congern is the prominance
of the regulatory stimuli. In sport a player mist localize, detect; resolve
and recognLZe the-ball and predict the arrival time before cnqoslng a move-

ment pattern which matches. The prominance of the regulatory stimuli




©will effectiuelg'decrease tife time necessary to accomplish this. In a-

.i.study vhich investigated the'enhancement of regulatory stimuli with
day-glo paint, COupled'with the use of‘blach 1ight-drills,(Antonaccio,
1975) it appeared that the experimental grdup of intermediate fencers

. were hetter able to‘successfully avoid toubhes, by parrying and other

- 'defensive qeasures,bthan a‘group of intermediate fencers who did‘the

fsame drills with the same experimenter under _normal llght without day-glo.

\

~ The stimull enhanced were the foll tip and the target and the fencers

!drilled, und!wh he assigned condition for l/h of the total class time
¢ "; . . ® " ’ ¢ RS
e - per week. When the study was replicated a second time, with beginning
L e o ' . 4 ® y :

fencers,, no significant differences were noted.."It is possible, however, -
'i o,» , that the beginners had to devote,so~muchlattention to the actual motgr
ou%yut'ﬁhat they’were'nnable to‘devote-attention'to the environment to .
the extent necessarf Similar findings were noted by Haskins, c1ted o
ﬁ» previously, in reporting on the use of a spat;al prediction film.for
- tenni s.’ She concluded that although “the spatlal predictlon§abi11ty.of
i the beginners improved, they could now get there faster and sooner, the

- . o - N

. At . o
- lack of a concommitant increase in the motor control aspect prewvented -
ﬁ’ . N '- K
1 , N ) L@ . )

o o improvement in the overall ability. ' ' -

" Gne major dlfficulty with should be mentioned relative to the use of

: - . these techniques, is that different p%gyers may use different cues from

the env1ronment and beginners may use d1fferent .cues than do 1ntermed1ates

or experts. Therefore we need to be sure that those st1muli which we are

k]

>enhanc1ng are indeed ‘the ones which ere~most appropriate for the. level

+

o

;tof student‘werare‘working with. X

Generally'we may conclude that some background‘against which the obJect

may be judged is necessary, but the the degree of complexity; the noist-to-
signal ratio, the size of the display, the novelty of the display, and the

@y

! . . . . . f'*; o

g . ) - . ‘.k '_-
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. recogn1t1

‘\\\ N

\

~

e gccurate predmct;on.

.

s and . resblution of the object, all of whlch are pre-reqnlsite to

’ b .
j ) 4 . . DU
r o St . 3
. . i B
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« < ' THE OBIECT ' ~C 0 Y R
' iy ' " o . . : @ ) R . D .
-Due to the unsystematic nature of the total research effort in @he .
A ]

“area of c01nc1dence-ant1c1pat1on, 1t would seem impossible to make anw

i

h ;general statements :sbout the effects of, obJecﬁ characteristics on
v o
X?performance. Couple this w1th some ﬂf the d1ff1cu1t1es of what actually

P

constltutes an approprlate 1ndependent variable and the generallzatlon
. _
fprocess becomes even more dlfflcult.

-

_ iethers to be/mentloned it is p0551ble to make some tentatlve statements ; a

s

_fabout the varlables.‘ Those to be considered are: speed, directlon, angle,v
'V1ew1ng time, predlction distance and - obJect fllght characterlstlcs.
te 1. o B N

Let us turn briefly to some problems effecting the interpretatlon ~ .

“of: the effect of the variables to be cons;dered. It seems useful to § ;
/ . . : A

cons:der the»notloﬁ of the hittlng zone as perhaps 4 more reasonable

cbncept than intercept point. An object passes through the’ 1ntercept

o

: p01nt but cannot realiy be said to be ' the intercept polnt.

a G 1.
< more reallstic, 1n terms of the. idea to be developed, to speak in terms:

-

of a "h;ttlng zone" and. to ‘relate speed and.error measures to the t1me the

-

‘ /
» ball 1s 1n the hittfhg zoneAand avallable for the player.. In addltion

v

- we may con51der the various strategles a player may use to change the

size pf the hﬁtting zone and so reduce the llkellhood for error. For

/
i

'example,”a player who is executlng a one~hand catch of a fast ball may
I
glve" wyth the ball to a greater extent than he would on a slow moving

oaoJectf He hes, in effect ’ changed the catching zone. He can, in

thisv ay, compensate for errors which may be made in the prediction of the

apTe

In splte of these problems and R

It 1s e

promanance of" the regulatcry stlnpll are cruciai?to the detectlon, locallzatlon,

8

-




'ball.- Thls may be true .in. the case ‘of the 1ntercept point also, but there .

_ , s _ 22
arrival~of thé object or in the response'e;gcution;..‘ ’ 'd/ -
If we accept the concept of the h1tt1ng zone than it' makes sense to look

[ S J . .
at error 1n{terms of where2 in thekE:ttlng zone the player*cont@cted the

are other pluses to the hltting zone concept.' Distance erﬁor would not

. be effected by the speed of ‘the obJect in the same way the tame error would.‘

and ituiswassumed that ‘the 8 makes'a 50% error in'each“case. If absolute

-temporal error is used then it appears that the slow ball speed causes the

Cons1der for example the informatlon presented in Table 3. The length of the.

hitting zdne has been arbltrarlly set at one foot for easejof calculation -
Lo - o

&

o - * L

_§“to make 1arger errors, when in fact;.lf we-look»at'dlstance error, we

o 1.

' ‘find that the.S was actualiy équally~close to.the'intercept point, the

. ,.V
exact- center of the h1tt1ng§§one, 1n all cases. In'most studles the Ss-

» don't make 507 errors at all of the speeds but they do appear to be

‘ 1ess.accurate at the slower speeds when temporél error is used as our

nmeasure of accuracy. D1stance error, then, appears to give a more accurate .

picture of the subject performance. In add1tion, %ith témporal error any

compar151on between or among speeds will give fallaclous results and so- if
temporal error iswused the comparlson ‘should be 11m1ted to within speed or .

within track analysis. - | - : e ) 5

Lo . / C . i '
In order to see what differences this conversion would make the date.

-~

&

from two studies has been convertéd. In the Pavlis study (1972) data,

-which istpresented as Table L, we see that the 7 year olds wére stlll

'poor,‘with the distance enror.convegslon, at the slow speed, but, for the

-9 andjll-year olds the chenge in dependent variable would lead™us to conclude-;

an

that as object speed increased, accuracy decreased. . 9

(N

For data gathered by Alderson (1972) the:differences 1n d1rectlonal -

error for spesg*ever ‘stimulus d1stance and in varlablegerror for speed over

. m/r

R
&
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(dafa cOnverfod from Pavlis, 1972)

o

Thbie 4. Aean dnefance error for ége, sex, and feedback.
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- shape and relationships remain generally the some. (Figures 7,and 8)

_ temporal error measures with caution.

s

- stimulus distence vhen distance error is used are apparent. These are -

presented as - ‘Figures T, 8, 9, 10 - It can be seen that the differences

:-become more marked when the data are converted although 1n the case of

A

the velocity-stimulus dlstance comparison (mean dlrectional error) the

For the variable dlstance error, in contrast to~the variable #1me error,

' " the relationshlps dmong the ‘three curves appear to change somewhat

(Figures 9 and 10) Interpretatidh of the velocity—stimulus distance

o

data shuuld be tempered by the observation, reported. by Alderson (1972) that

-different personallty types seem to have different directional error patterns.'

. This tends to support a notion mentioned earller with regard to 1nd1v1dual \“P.i

/
4

differences and coincldenee-anticlpation behav1or. The 1nformat10n Just

presented would suggest that we view 1nterpretation of data based upon

\

Another problem associated with 1nterpretation relates t0 the. use of

’
-

' apparatuses of various lengths from h' to 25“ Alderson reported surprise .

at the finding ‘that his results were compatlble with other data- gather

over shorter ball :distances. It may be that the t1me a ball is 1n motion
is an 1mportant variable rather than the d1stance traveled We can use”
the equation speed = distance/time and solve for tlme., Therefore time-=

v

speed/distance. In Alderson's approximately 24t of track a ball traveling .

-a‘ lOfps would traveI to the 1ntercept p01nt in 2.k seconds, a 20fps ball

would reach the intercept p01nt 1n 1.2 seconds, and a 30fps ball in .8 seconds.

On a 6 apparatus the ball traveling at 3fps would reach the 1ntercept p01nt

. : { “
in 2 seconds, a 6fps object in 1 second; and an 8fps object 1n .15 seconds.

Since we have not tésted the same Ss on the dlfferent apparatuses this

»

hypothe81s has not been uested In a study by Felman (1966) it was. noted

that optimum performance was obtained at the highest speed for a h' distance,

| . . o . ) @,5_\, .

1 o
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LI . : . SR : 30
T o . ‘ N ' :
the speed of the object was 6.8fps, and for the slowest. speed, 3.1fps,
¥ ' I " o 4 . . o . ) B .
'“optimum performance was obtained at the longest distance, 9'., This may

be related to the difficulty 1nherent in Judging slow speeds, poes1b13

T e,

,due to the J.n. d.- problem, or to the fact that in Felman's long track

eye—head movment was neeessary aﬁd in the short track it might not have
s

. been. - L ; ca A _ -

A final difficulty inherent in the 1nterpretation of results is the

observation of consxstent three and four way 1nteractions in many of the

studies which have manipulated obJect varisbles. The efficacy of draw1ng

]

4 generalizations about each of the variables 1n turn is therefore question-

-

able. In addition, the difficulty of measuring cOincidence—anticipation &

(%
4

o ability in the normal environment is apparant and has nece851tated the uodn

design of many artificial means of manipulatipg obJect chpracteristics.

Please bear this in mind and note that as a consequence the - statements Co ST
« & 4 ." - 1

to ‘be made here are tentative understatements at best and s bJedt to . e

many ifs. ,' \' . A e ': ;-"- . ) L0

-

, sEeed\ Young children ‘seem to have greater'difficulty with slower
speeds and tend to be nore variable in their responses' while older

} -

children tend to be more accurate at the slower speeds and show increas1ng ‘

error at the faster speeds. It has sometimes*ﬁeen noted that 'unskilled

players are similar to\children in difficulty with slow speed objects.

Direetion.' Direction of the obJect may ?ae towards or away from the .
player or may iiove across the players line of vision, gnd 1n this context,
may move from ;!ght to left or 1left to right It seems that objects -
icl v : 'j moving toward the ,§;‘ are maore scecurately predicted or anticipated

'than obJects moving away from the S though there are some studies which
S l -8 ~ .
have failed to demonstrate a difference in this variable. It has also,

o X ~ ~been noted that §_can“better Judge @n 'object coming toward her/him than -
CERIC ) - e \ S '
ERIC. .- T e




- location of ohJects w1th regard to the S. Generally, young children appear

C . 3
-fdoted that a particular<combinatibn of speed, direction, horizontal and
/ Lt ; /' L - ) N S ) Yy
vertical angle will produce the best results. This would dead us to

.

:thdse_which move across the line;offvision.',ItvaiSO~seems that Ss have
more.difficult& with object movingﬂfrom-rightvtb left across.the’line

of vision. This: finding may be somewhat related to experience and will =

ot

V be mentioned again in another context with regard'tq a study by Snyder(1969).

J . . R ‘ a ) ) .
An interesting study may be to not only have the object move toward the S

but to have the S move toward theiobJect and either. have the‘§;seif-ipiti§te

and control movement or have the movement externally centrolled, as on a mbving

sied.

v

gle. The angle of the object refers to the right left, and center
N

- to have dlfficulty with objects vhich are either to the right or the left,

but older Ss appear to have dlfficulty only with obﬁects to,the left It is *

unclesr exactly why the observatlon has been generaily notéd but since 20% .

of the population is 1eftLhande&'we can assume that[in any-random sample :

for an experlment at 1east 80% br more individualslwill be right handed.
»‘

It may be that dominance and abillty to interpret; obJects traweling at
/

[T g 8 r?_lﬁ‘l‘eé &
‘?arious anglesA JIf this %ere true, 51mply repliéating some of the’ work

“ l

'w%}h a population of 1eft-hahded Ss Aould glve/the opposlte results, they

should have greater dlfflculty with objects from the right angles.' Another

- /

Vpossibillty is that the world'is generally’a right handed one and individuals,
regardless of hand’ preference,must 1earn to 1nteract with it. We may adso

" invoke the idea of schemas 1n.explain1ng'the developmantal and adult

. 7/
observations.

- . . ’ 3
o - . ) . R ki

' Generally, with respeet'to a11¢§f the ahove variables, it has been%iﬁ ff ¢

&%

<

snggest_that“students would do best if exposed to a wide variation of s
combinatioﬁs of these veriables. g:’addition, it would be interesting to
A P : NN




. survey, the world of objects and determine uhich ‘seguents of the world

y :
'whether that observation corresponds with our experimental observations.

& constant speed array involving linear motion from right to ‘left, and -

€« .

¥ - I .

7

of a typical subjeet in 8 particular sport are most.used and determine -

;ﬁrther, 1ndiv1duals who participate in sportS'ianhlch objects generally

move in g particular segment of‘the world should be better at discriminating

and predicting, and respOnding to, objects in that segment \\Foriexample,

s : ; -
asoccer players who have) never- played sports which involve use of implements

' held in the hands or re ponse to objects taﬁthe midline of the body, should’

'not do as well in pned'cting the arrival of objects in Haskins (1965) film

Viewing time an prediction distance. The bulk of research on viewing
N

as tennis players.

_time and prediction/distance has been conducted at the Uhiversity of Leeds.

under the direction of H. T A. Whiting. Initial studies looked at the effect

of time of bail flight illumination and catéhing performance. The longer "-"9

. the § viewed.the ball the greater the improvement in performance.

_' The‘next stage of work related to the,manipulation of’viewing time, or

stimulus distance; prediction.distance, and speed. Alderson (1972) used

ik
found thah 1ncreased variability. in repponse time was associated with longer

-

prediction distance,and increased,speed. Stimulus distance;results were
o o 1 ' . .

’

. confounded by effect of personality.'

. Whiting and others then pursued a 1ine of investigation which led them

‘to vary the. view1ng time and the occluded time in the hope that the Telationship

¢

between 1nput and movement organization could be established. The speed of

Ey the object was not varie and only "good" catchers were used as Ss. The

>

iridtial paridigm is i ustrated as Tigure ll and the obtained results seem

to indicate that with a vieW1ng period of 80 msec an occlusion period of

4

160 msec seems to be optimum. In a second study, the paridigm is presented

- as Figure 12, viewing time and octlusion time were varied. The observed

\’i' - ' . . w -
. e
- . w»é&
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DARK PERIOD ~ VIEWING PD. OCCLUDED PERIOD = LATENCY PERIOD
"VARIABLE '  80msec. . VARIABLE = = 125 msec ' -

580 msec constant-—--
Figure 11: Paridign for viewing time experiment.
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OCCLUBED PERIOD LATENCY PERIOD
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Figure 12‘

;80 msec: constanu'~
Sharp»ana Whitlng, 197h

idigm Por v1ewing time experlment 2. Vlewlng
iod v1thinfS‘ occluded périod between §S.
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. Tresults are presented as Figure 13.. Please%note'that the original o ’ " .

presentation by'Whiting had the variables reversed with the between .

Ss variable as the horlzontal scale and the within Ssevariable indicated

° & ®

; by indivzdual 1ines.A For. clarification of type of variable the figure '

K

 has been reversed. When the prediction distance was long, in the results

,presented here, 1t dld not matter how long'the S viewed the obJect when

the occluded perlod was 160 msec performance was better with 80 msec or

3

more of v1ew1ng time, when there was no occlusion performance 1ncreased

.

: as'viewing time increased.\ However the optimum occlusion distance seemed

P

‘to be 80 msec, leading to the concluslon that the 0 occlusion served to

vforce the S into a mode of behavior which was abnormal in.relation tovyhat-

£ - Y
<

would oceur if the entire object flight was available. Khow1ng the ball

‘ would be occluded may- have eaused the player to watch the ball longer than<p

&
would be .normal or necessary In a "real" situation 1t is likely that the:
. .
‘S would monitor long enough to select a prellminary response and’ that

.

continued monitoring would;be for the purpose of refining the selected

response and vériflcatlnn of the choice.t However, know1ng the occlusion

~

: would oceur may have casued the S to be more reticent about "sharing"

a

his attention between object monitor;ng and movement organization, and

' \

at the 0 occluded condition %he tended tq?get "edught" without an adequate

plan more often than in the 80 msec occlusion.‘ Viewing time may therefore
] . .

represent processing t1mevand the occluded period movement organizatibn time.
It would seem wiser t6 use a continuously visible disply in which the
!

| obJect speed could be manipulated at various points in order to find out

when changes in obJect speed, or acceleration-decleration characteristics,i
IS

will fail to evoke a concommitant change in the Ss movement organization

, Such .an apparatus has been designed and may presently he availble but is

‘very costly since it utilizes computer operated displays.

] . - ThE
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S | ‘_‘: A more Tapplied'study was conduct’,edvf)‘yv Snyder'\(igsé._) in vhich a pair |
o ‘ of'outfielder's glasses uas~used.?o var& the visual occlusion of a tennis,
o ; ball.; It seendd thet on the forehand drive the player'wagﬁitill successful'
| if the v1ew Lf the ball was oecluded at the farthest distance, 9' For the
backhand, even in the case of the experienced players used in the study,
| i ) the longer ~the players could see the ball when it was traVeling at the fast
| speed/ the more accurately the player could hit it.. Note that backhand._ ifl
' objed&s comé to the non-dominant s1de of the body and so these results
) seem to be 51milar to some of the others, even though the techniques are
SR slightly differenti. The question here is whether the difficulty obserVed
U is related to the angle of the object, the difficulty of the motor-organi~ |
zation, or the the difficulty of the integration. ‘It is possible that »
‘objects to. the forehand 51de are more readilj "encoded"iand."predicted"r I/.t'~
through use of cue abbreviation, sn that the 1nformation closer than 9' .
was redundant. Balls to the backhand at faster speeds needed to be attended
\ . - to for the longest period of time possible because the adJustments and movements |
tend to be less sutomatic. Although the experience of the players varied ‘
from~7-22 Years the data was not reported‘in this manner and so some hf the ,
pos31ble hypotheses would be difficult to assess with the.nKailable data.

(4

: bJect flight characteristics. It appears that objects traveling at

a constan?\rate of speed are more easily predicted than are objects which

LT accelerate and these in turn are 31mpler than obJects which are heclerating.
SUMMARY « -

It must.again be reiterated. that there are many problems associated with - '’

- the'interpretation of the object characteristiecs because of the interactive

nature of the variables' and the difficulties inherent‘in.sone of the research

=
)




‘designs _which have been empioyed~particularly'with regard to_nhat is

.known abodt information.processing, :Even so, the information has beenw;
. \

organiz%d according to an information processing model w1th partlcular

.
a

attention to the characteristics of the S ‘the characteristics of the

.‘l. ' I

env1ronment and the characteristlcs of the object and the’ effect of .- .

these upon c01nc1dence-ant1cipatlon abllity and performance.=It is
A 1

hoped that this consideration and the appllcatidn of some- of the ideas

. : ‘.
©

by the teacher of skills may help to facilitate learning and performance

-

in open skills. ' . : "
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FOOTNOTES T .
1. I wonld 1like to acknowledge the contributions made to my knowledge and
- thinking by interactions with Stanley Bassin, Chantel Bard, Michelle
Fleury, Morcelle Ridenour, Ree Spaeth, and Harriet Williams during -
meetings held for Project Intercept, funded by the Scholarly Directions
Comaittee of NCPEAM-NAPECW. Without that intéraction this presentation
‘would not have beén as Complete. . °
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