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tkls tl\eels ls •••~ed wlth ltte oe11eotloa ot •••• 

mattve 4a"' oa the ro1ts ot· movement, eomplealtF·• ant tbeb­

late:ra.e.tt.on on the vlt~U&1 ttxatlon P"tel!ences ot 8•-week-oldt 

16-week•Oldt. awl 14-'Week-oltl infants• At p.l'esenl, t;he litera• 

tve tolltelns no S3'stematto 1ri.Yesttcat1one ot eke development 

ot movement pe•ceptlon la the bu.mt111 letaat• The e:lstlq 

pauottr of data*"' be attributed vo tbe tact that there bas 

been a l11atus ln metbOdelttir' Whleh has Jdndem-ed aar sertou 

attempts to tmres"tJ.sate te-re1oJ~t,ents1 ti'Grttts ln. ,es-ceptton• 

Beoen.tlrt. Ub~e taa be&D a z;enewe4 1B~a1J ln the 0011eetton 

ot d.ata on abllltles ot !nfaat.s• thle mu~at bas a»tsea 

17om the &wal'eftess ttlat tttn4.las:to..- J.'81;poDses• auoh as vlsuel 

t~sat10llf;· oan be applied. to 'the stu.dF ot ...eeptual develop. 

m.ent;. ~s new a~ness has erJable4 perokoJ..•slets to studv 

a wl4e va:rl.etr ot behavl'o~te hel'e'fsote" l'elesatea 1Jo the l'e.e.lms 

ot the unap~aabable• 

fbe ool1eot1oa of aoana.tlve ia1la on movement ant com• 

pledtr la potenvtaUv tmporiaftt beoaue "t*e:re ta ev1ctence· that 

the peroeptlou ot movsns 4etal1 ma7 tom a 'basis· t'oJ*· other tQes 

ot dlsc:rlm!.ftatloa~ Hat (1961) an4 ftske au tte441 (1961). bave 

pl*Opo~ed. tllat 'then ls a s'beq lftteri,~p.eadeaoe Mtween ·eaz'lf 

l 
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seMOl7 stbmlaisioa aB4 the 4evelopmea1s ot tke Ol'p!tlam•a 

capaeltr co :ttespem\ ataptlveJ,st to l.ts etWlHDmeat• Da1Ja oa 

•he abllt•v to peaaoetve .,,,..., aaf. eoapleattv oou14 be ttae4 

*'• the studF et \he ontloal etteo'a ot ea.l, erwlftaenW 

ailla\llatlon oa the 4we1opmtta'b of pefteptual 4ia8JlmlDAttoa 

Ml4 la.teUlseaoe,. Splta (19ttS), lhelae014 (1961), wolff (19G)) • 

aat Waltes-a a4 lal'lte Cl96.S) ~lave pJOpoee« Ulat moveaeat aa4 

complexliSJ" mar he lmpol'taftt ro~r oe•Wa ~· of aeeta1 :tespea• 

slveaese• The lavea•laatloas ot walk aftd Gl._ C19Q) &Ill 

Walk anA D04se (1963) l!lltoat:e lbat tile llfJYemeat ot teEtu»ed 

~taees mav well tom a 13asta tos- 'he pel'eepsion ot tepth \1' 

10'aftS o~sms,• Ia a441tloa, Deral)e» ad. maw1 (19$?) have Pl9• 

poaat a tbeOif' ot peroep'tltrl aa4 aottutloa wh!'Oh malatalns 

that tile flovelopmeat •t ,.,..ptlea ta oloseir l'elated. te ·the 

4evelepmeaW atase ot tlle peJ~eelrtna ••.-J.•• Movemeat anA 

tie~ eoap1ezltv awe atslmUlu t.lmeastou WhlOb oo\114 a-eatUr 

be us84 1i8 tesii this tbae:lf"·• 

A seOGRiazy ....ose ot the theaAs ls •• obtala data oa 
the wavs ln whllh 1eoldq behavlo» o~e 4u1Ba bltaa_,. file 

tlattlfl8s ot ~1le• s~les baY& illd.&oatai that tb.G~re aile 4lt• 

teJtea•s la pai;tens et 1eoldaa behaVS.•• at tlttel*ent stases 

ot tevelopmaat CIUtea atl4 Alles, 19At Ames arll Slltea, 196$; 

SfleOble:r, 196.5t aM. Kante1, 19S6) ,. Ia oatel' ·to· la?&&tlsate 

these 4ltfere•eea mere ft41v a4 to, stuir tbel» 1mp11oatlou 

ter the oemparlsoa of n'b,Jeots ot 4ttt~at aaeat the s-eseai'Oh 

'' be pnseated. ~· nau1ta ebta~Jle4 !Yam ~1• ot slx 



peroent ~ooklJW 'blme,t avel'af;e span ot loaklns i)lm•·• total 

rm.mbel' of looks•i peroeat aveRse span ot 1tol!lns tllae• G!l4 
~ . 



In s-n1ewlne '&me 11teratue re1evaat to thle z;eaearek 

toplo. lt beoaae appuerat tba' the mate»lal oa •h• pereeptlon 

ot 110veunt aa4 ot ooa,lezltJ' 1a utea1ve 8!14, sa-c~ aost ot 

lt 1a ooaeemea wlth adult aulJjeo'•• ot••• la of •147 lBd~o' 

J-elevenoe ~ tbe present imeals• 11oaetbe1ess t1. ~~ ~lew 

!a ~tet t& prevl4J& 1\lmto:rl«ual perepeetlve to tbm (2gpt~r1• 

meats su'bseq,uent17 4eaeJtlbe4• The ftDI8 ot li:Cea~ t~tt ~ 

CO"Vereti w11l laelude 4414t .m. «evelopmental sva4tea on uv~ 

aeDt peHeptloD aD4 on ooaplexltJ'• :W dd.ltlea, 'h~fi WlU ~ 

a 'b3rlef :revlew ot tbe use ot the visual tlxa,lw ~efenaoe 

aethod. 111 atu41oe~ ot vi.eual p:.o:te~ee 1ft 1ataatll• 

The lt•GM~ on the ;poJroept;loa et movemeat ls Q.ut•• 

ext8Bs1ve, t'i'ft4 ittolutee silu41ee et bo'b real 814 appgGD' aove~ 

aent;. ~otloa ls a q\Uil.lt1 eoat~ upoa o'b,eots - a oba~· 

®~r, when tbe" la a 41.cp1aeemeat ot au.eb tib3ee\s lB both tlme 

and apa09• Slaes tbe pe~cepttoa ot ~~eae.nt ,_GQ1,~ t..om ~e 

JJUOoess1ve atlll\lla1J1on of 41tte~t retJJ:lal reoepto~. lt ls 

posa11:4e to p~uoe & seuatloa ot ~~eveaent b¥ maft!PG1at1na 



8t&ttl0Dall7 weu:tut: ln a temponl aetueaoe• Tbl$ .,_ of move• 

meat; la ·ltftowa d ap~t •veaent• The peneptlmtt ot _,~, 

1101tement ctepema oD ~evel'al Yar1al4e eoa4lt101ls t t~ 10il8t;h 

ot tsbe tJlme iaten'lil betwa• tbe presenta'l• ot the tll*et .~ 

tbe seeend stl.mUlus., the lu1&1DM of the lltlad.l, •~t• ells'-• 

bOtweeu. them. the ~o&'t1.1'$ time et eaeb, the Mlftltufle ot th$ 

stll\1111• ant! the eoa4ltloae at taatrao1Jlon.-.· smoe fiblrw tbG~ie 

la OGBoeme« wl'h the p&Heptte!l ot ·:real ...._..,, a 411ouse1ea 

ot appa:rent movement wU1 be omttetl• Ex•eUer~t OOV'G~ ot 

thla aatulal -., be totm4 1n v•ttlelme~ (1 !) , XoJP'• (191$) ,. 

an4 Gs-aham (1963) •t 
Real moveamt oooure Wlla •be pbJrs1cal. (41~Jtal) r~'t~ 

lu 1mde:raoes tilsplao•en.tJ 1n ·~ with1D aoae ntttetent 

lat~sl ·Of ttmo•.. As tbe at1..:Lus moves,, there ls a~ssl•e 

41ap1aoem•nt ot 11m4neus enu§ aeosa tb.e !'etlaa•· It •he !WQO• 

oeaalve stlmulati.OD ot the 218Mpto:ra 111 rapid. •OUSh• a oeatlault7 

ot BOVll!M)ftt wUl be Pfl!l!N.K,lfti•· It the epeed 1s cte~ue4 hf• 

f1et.e&t]8,_ a veloetty 1• s-eaohe4 'below whleh i;be 41setm1ua•toa 

•..,•• (tbe lower tbrSah014)•· Slm11uly, bJ' mc~lna tbe 

spe~ ot the nbti.\tlua,, a velooltr 1a "aobed above Whleh sove.­

aea' ts no loap» peroetvet .and tbe etlmulu pat;tem app~ 

~ect (the uppe!' tbrealKtldl•· 

Gett...,.03t (1956) t\lsousces otbe:r tJ'p$8 et aov•aoat 

'breabold• .&aons these .are i;he 41tfe3:'enee ~~~bold, &I" ~ 

mea~ ot bow w•U tba nb3eot 41st~lahes lNltweea ttff) 

http:stlmulati.OD
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aoc1ons ot ct1tteHa' velooltleat the •uesh014 ot aoeelwatlon, 

wbiOh la the aene1t1Vlt7 ot tlle l'tlb3eot to a aooth OhaniJe 1n 

veleoltr t and ishe 41ttei'Gilae tbl'esho14 ot aoceleatlon ( • 3etJI'k••) • 

whlOb is the measure ot aeovatr' wl'h Whloh the su'b3eot 1a abl• 

to 41a1J1D8Ulsh a sutt1oteat1)" raplct obrm&• 1a the rate ot OhaJJC•• 
stnoe ••1:7 11t1:1e research baa been 4one oa aoeelentlon and 

•.t•k", the7 wU1 be ex.e1ud.e4 trem eoaald.e:ratlon ln t$h1a paper• 

Treatmeat ot tbeae t;eplee _,. ...,. to't.U14 ln Blok (19.50) an4 Blolt 

Alld. Bates (1950) • 

§S114&!1 J.I.AAJl.:\1* fS:I01i&aD lt .. it&l .. M9DUBS 
Stud1ea ln 'he pereeptloa ef real movement 'b7 adults 

ue talrlJ' extens1ve, oovezt a w14e ftm88 ot variables, an4 

bave reaohed a ta1r1T hlah leYel ot ao»blattoatlen. S~ll&s 

wlth tlhe DOW olaasto work ot J• P• nr01m (1931 a,b), a 1.-ae 
r.nua'bar ot Tarlables at:reottq pheaom.el381 ve1oo1t7 tm4/or aove• 

•••• ttaresboltls have 'been uvest1sate4• The nvtew ilbat :rouowa 

1Dol.u4ea tbe tln41nss ot earl' (pre•Bnwra) atu41ea, Brea•• 

Glaaalo atu41es on f1el4 4etermlnaftts ot pbeQomenal Yelooltrt 

later woz-k arislnc fttos B1-0wa•s 4eaolpt1oa ot the "Yelooltr­

tiWl&I»>s1tloa phenomenon•, s1nl41ea of tbe I'Olea ot f'1at1on 

an4 e,-e aoveaett:tla om movemeat peroeptton, aft4 aa aeGOUDt ot 

variables that have beea 4ellOuW&te4 to atteot m.oYement '•••b• 

o14e• 

!Mll •!14118 gt MDMI' .. ltUIIdilea• Aeoel*dlq to 

J. P• B1'0lm (1932-b). •bare weft 111\ftJ ezpenaeata pes-toned. on 

http:ex.e1ud.e4


the pel'oept1oa ot yeloeltr d:arlftl the late 180011 aRd. euJ.r 

1900 ••·• Ill th1a petod.• cae~W~l£ ahowed. 'ha' aoveaeat oba_.,ed. 

ln the perlph81'7 ot the Yleual t1e14 1s pbeaomena11v alowes­
tha:b the same aoTemeat observed 1a the center et ~· T1eual 

f1e14• Aw.M:rt and Flelsobl• 1n separate atw11es, obaei'Ve4 

tbat movtuaeat; seen while tla'1Dc a autlonal'f' poltat 18 )be• 

aoaeaa117 taa,er thaa the aaae aovemea'IJ tollowet b7 tk• •Y•• 
~on. observed. that the 'bresbo14 tor movement wttb larae 

· . ob3eot;s was sreater than that Wlth amallt These amt other 

eulJ' stutttes ha:ve beea revlewe4 ant 8lJ1111al'1Ze<l ill ane d.e'-11 

'b7 ti.Sl.lva (l9a9) • Pl'6bea (19&)) • Ka&mectr (1936)-. ami aOJte r-•• 
ceatl,- b7 Grataam (1963) and Wb1tea14e. (1963) • 

PDD'• 'liMit mslm!D!I• J• ~'• BI'Own (1931&) ,..._ 

toned what la DOw ooaal4es-ed a olaeas.o aertea ot eapertaenta, 

speo1ttoa11,. 4ealsae4 to 1DYeat1aate the Ultlueaoe ot a 1'81'1etv 

ot o'b3eotlve taotol'a on the p·eroelwct »ate ot monmeat• BJtoa 

had. eub3eotua eoapazre epaeds 1n two t1e14a, wbS.Oh 41tt•"'- 1ft 

Val"tou reapeete from eX))erimea' to •XJe1ment. Eaoh moveaent 

t1el.d ooaatetett or an openiDS ln a blatk eard.'bOUd. eozaeea, witla 

'blaok dots ot equal alze movlftl ••nloa11J' tbl'ou.sh 'tbla opea1q 

oa a wh1t;e baoksle\tftd• The dots 1iiU'e pasted. oa a ~11 o~ Whlte 

papez. w.nn1fts over two ao'li.as clrwls, WhiCh we~e bl44en from 

vtew by the soreen., Oi47 a ualto1111y 1Ualrlate4, tlaiJ 1\1\mtaoe 

was nalble t.•oUSh the OPen1al'• The ftb3••• ·eo~ asooes­

a1ve17 the speetta wltb whlob the 4ote 1a the ..., t1e1cts JM&ed. 

/ 
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through their respective openings. The veloclt7 of the variable 

tield was controlled by the experimenter, and could be decreased 

or 1ncreased under the subject's direction until the speeds 1n 

the two fields appeared to be the same• The phJ's1oal veloc1• 

ties ot both t1elds ware measured, and the ratio between them 

was computed. 

Brown's major finding was that, by varying the s1ze 

and the structure or the visual t1eld 1n wh1oh a given st1mu• 

lus velocity occurred, the result1ng phenomenal veloc1ty varied 

over a large continuous range. In other words, phenomenal 

velocity was not produced by the physical veloo1t;y of the stimu­

lus alone, but was dependent upon other properties of the t1eld 

surrounding the movement. The major results of this series ot 

experiments may be summarized as tollowss 

l• Phenomenal veloclt,- d1m1n1shes as the distance or the move­

ment trom the observer· increases. 

2· 1~1tner an increase in width and length or the moving field 

or an increase 1n the size or the mov1ng objeot result 1n 

a decrease 1n phenomenal velocitY• Variation 1n the s1ze 

of the t1eld causes a greater difference than does varia­

tion 1n the size ot the movtng objects. 

3• If two moving t1elds are compared suocess1vel~ 1n a homo­

gene,ous surround • and one ot the t1elds ls changed ln all 

1ts linear d1mens1ons, the stimulus velocity ot that field 

must undergo a correspond1116 ehange to retain the same 



phenomenal velocity 1n both fieldS• P~or example, suppose 

that two stimuli, A and 'B, are presented at equal d1stancea 

from the subject 1n a darkened room• ·It A consists of 

circles l em. in d18J."!teter placed regularly at 4 em. inter• 

vals on a belt mov1ng behl11d an aperture measuring 18 om• x 

6 em., wh1le B oons1sta ot c1roles •5 om•, 1n diameter placed 

regularly at 2 om.. 1nterva1s on a belt moving behlnd an 

aperture measuring 9 em. x 3 om. -- i.e., if all or A'·a 

dimensions are double the s1ze of Bta •• then the phfs1cal 

Teloo1ty of A must be doubled in order for the phenomenal 

velocity to be the same 111 both fields. Since judgments 

are 	made in a darke:tted room so that cues to distance are 

om1tted, no general frame ot reference is ava1lable to the 

subject, and his judgment or speed depends on the relat1on.­

sh1ps between dimensions 1n the tield in wh10h 1t 1s obw 

served. 

Brown•s data show that this velocitJ transposition 

phenomenon cannot be completely accounted for br add1ng 

the phenomenal difference caused by var1at1on in the s1ze 

ot the t1eld to the phenom.enal. dltterence caused by var1a­

t1on 1n the s1ze of the mov1ng objects. ~rhat is, one can­

not simply add the two taotors d1soussed as Reault #2 abOve 

teo obta1n the veloc1t:y transpo.s1t1on phenomenon described 

here 	as HesUlt /tJ• 

4. 	 If the structure of the larger f1eld surrounding the moving 

t1eld is heterogeneous,. the phenomenal velocity 1s raster 
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than 1t would be tor the same ph7sloal veloctty surrounded 

by a homogeneous t1eld· 

5• 	 Objeota oriented 1n the d1rect1on of movement move· phe­

nomenally taster. 

6. 	 Relative to the obeerver, vertical movement 1s phenomenally 

taster than hor1zontal, and movement d1asonally between the 

vert1cal and horizontal falls phenomenal17 between the two 

in velocitY• 

?• 	 Phenomenal veloc1tJ increases as the 1llum1nat1on ot the 

f1eld in which the movement occurs decreases. 

a. 	 r~lovements observed while fixating a stationary po1nt are 

phenomenally taster than when tbe eye follows the movlng 

objeot. Th1s uphold.s th.e t1nd1ngs of Aubert and ot J:i"le1aohl. 

{ flrow, l9:)lb) • 

9• 	 t.4ovements projected on the fovea ot the retina are phenome­

nally taster than those proJected on the periphery. This 

agrees with the previous f1ndinss of czermak (Brown, 19:3].b)• 

Brown (l9)la) performed a second series of experiments 

to investigate the question ot whether or not the thresholds 

tor movement were also cond1 t1oned b7 the same tactors as the 

phenomenal velocity itself• From the results ot his earlier 

experiments, Brown hypothesized that all the factors wh1ch in• 

crease the phenomenal veloc1t:v by fixed amounts, should decrease 

the thresholds tor movement b7 equivalent amotmts. and vice 

versa. The basic procedure was to measure the threshold tor 
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a given field A, and on the basis of the rat1os alread7 cal• 

culated 1n the previous experiments, to pred.1ct what thresh­

olds tor variations in f1eld. structure would be• It h1s 

predicted values tor thresholds could be verified by expert­

mental evidence, hls 117Pothes1s could be considered proven. 

Brown used t1ve variations ln tleld structure, involving 

changes ln the s1ze of the diaphragm aperture, slze end spao1ns 

ot the mov1ng figures, and 1llum1nat1on, each ot which was 

varied separately. He then predicted values tor several dif­

ferent types ot threshold in each or these t1eld var1at1ons. 

The data confirmed Brown's b7J>othes1s -- namelY.• that the same 

factors which influence phenomenal velocity also 1nfluenoe the 

lower threshold for movement, the difference threshold tor 

movement, the threshold of apparent reversed movement, the 

threshold for the appearance of increase 1n number of moving 

obJects, and the threshold tor tus1on• 

~"J.lhe experiments also demonstrated that the circular 

Teloc1t1es are phenomenally faster than linear veloc1t1ea, 

but that the two may be phenomenally equated with a oompara.­

t1vel7 high degree ot accuracy. In add1tlon, 1t was shown 

that Brow.n•s general oonolus1ons about t1eld structure held 

for circular velocity as well as linear velocitY• 

tt§ter stud1fl sm the yeJ:oc,.tx lfmPIPP't.t&QD RJlepomeD9D• 

Brown's discovery of tbe veloo1ty transpos1t1on phenomenon 

stimulated other researchers to explain 1ts occurrence 1n 

http:yeJ:oc,.tx
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terms ot other lmown perceptual phenomena. Wallach (19)9) 

attempted to show that the transpos1t1on phenomenon could 

be explained b,1 the same principle he employed to expla1n 

constancy of visual speed. Wallach stated that. from the 

v1ewpo1nt ot the perce1Ter, the transpos1t1on phenomenon 1s 

analogous to what one exper1ences 1n oases ot speed constancy. 

In speed constancy, 1dent1oal moving fields are presented at 

d1tferent d1sttm.ces from the eye, Which produces corresponding 

retinal 1mages ot different s1zea. The subject experiences 

equal phenomenal speeds llhen the retinal veloo1ty of the 

nearer (larger) t1eld is greater than that of the farther 

(smaller) t1eld•, The judgment ot speed is made on the basis 

of d1splacements relative to the size ot the retinal 1mase• 

It one retinal 1mage is tw1oe the s1ze ot another, then dis­

placements in the former must be twice as great as 1n the latter 

tor phenomenal speeds to be judged equal,, 

In the case o't the velcclty tra.nepos1t1on phenomenon, 

one movement field 1s twtce as large in all dimensions as the 

second t1eld, and s1noe both are presented at the same distance 

trom the eye, the retinal 1mage 1n the case ot the first 1s 

twice as large as ln the case of the second• According to the 

transposition princ1ple, the phenomenal speed 1n both t1elds 

1s the same when the objective velocity 1n the larger field 1s 

tw1ce as great as in the smaller. Th1a being the case, the 

veloo1 ty ot the retinal image ot the l.arger t1eld 1s also twice 



as great aa that 1n the ret1Dal image ot the smaller. We f1l1d 

then, that the two 41tterent expert.mental. s1tuat1ons 1'1el4 

essentially the same processes on the retlna• It we apply the 

pr1nc1ple of transpos1t1on to the retinal imases of the two 

movement fields 1n a constancy exper1ment, the pr1no1ple leads 

to equality ot phenomenal speed• Wallach sa1d that the trana­

pos1t1on pr1nc1ple alone, 1t applied to retinal tmages and 

retl.nal displacements, WOUld y1eld oonstane7 or vlwal speed, 

and no further pr1nc1ples would be needed tor 1 t;s explanat1on• 

Another attempt to provi.de an explanation ot the velo• 

city transpos1t1on phenomenon was made b,- Sm1th and Sherlock 

(19.57) • The7 performed an expar1m.ent to teart two hJ'pothesee. 

F1rst, that Brown• s transpos1t1on phenomenon could be expla1ne4 

on the baa1s of judpenta of trequen.CJ• l.!...!L• that 3ud.pents 

ot apparent veloo1t7 were detea-m1ned b;r the frequency at wh1oh 

moving objects left their bounded t1elds. ~l11s type ot trequenc7 

could be var1ed 1ndependentlJ' bF ohangtng the denslt7 ot d1s• 

or1m1nable objects in the mo-v1ng t1el4• second, that retinal 

matches or veloc1ty would be made when the movement tlel4e were 

observed 1n the absence ot 8l17 cues to distance. external 'to 

the t1eld•• 

The1r st1mul1 were composed of black and wh1te hori­

zontal strlpes pasted aoross the surfaces ot two endless rubber 

belts which were covered with white paper• The strt.pes were 

one 1nch wide on one belt, and 1/2 1neh wide on the other. The 

http:provi.de
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veloc1t7 of either belt could be var1ed cont1nuoualy v1a remote 

control by either the experimenter or the sub3eot. 'l1he at1mul1 

were Viewed through eyepieces with variable rectangular aper­

tures. The one-inch stripes were v1ewed through an apert'l:&re 

2' lnohes x 17 1nohes, and the 1/2-inoh str1pea through an 

aperture 11·5 1nohes x 8 • .5 1nchea. :Both st1mulua surfaces were 

s1x teet from the apertures and were vlewed 1n a homogeneous 

surround, thereey fulf1111DS the pbysloal oond1t1ons tor trans• 

position. 

E&Oh subject made three types ot judpent 1n random 

order. In the t1rst cond1t1on (oon.dltion A) • the subject was 

asked to match the frequency at whloh the one-1noh lines passed 

behind a t1xed center point bf adjusting the veloo1ty ot the 

belt bearing 1/2-inch lines. In ocm41t1on B, the subject was 

instructed to adjust the trequenc;v of 'hhe l/2-inoh lines to 

twice the trequeno7 or the one-inch lines. In oond1t1on c, 
the subject was 1nstru.oted to ree;ard the smaller 11nes as be1ng 

twice the d1stance of the larger 11nea, and to take th1s 1nto 

ao,oount in maklntJ matches of pb7s1oal veloc!.tr• The pl\rs1cal 

veloc1tJ' or the standard (one-inch linea) was constant at 20 

feet per m.1nute tor all three judgments. 

The bas1o f1nd1ngm supported the h7Potbeus1s that Brown's 

sub~eots could have been making matches of apparent trequenc7 

when they were 1nstruoted to make 3udgments of apparent velocity, 

and that trequeney can be jud,;ed 1l1dependentl;y of phJ's1oa.l velo­

city. Even in oond1t1on c, when cues to d1stance were eliminated 
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but subjects were instructed to assume distances, matches of 

retinal veloe1t7 were not made• Instead, matches seemed to 

be made on th(! basis ot frequency• Smith and tSherlock con­

Cluded that an explanation ot transpos1t1on based on trequenoy 

judgments is preferred• since trequenc7 oan be an independent 

variable when the retinal veloo1ty 1s held constant. 

l 11&atten .a§ 1 $J.tteDQ!J.IIA1; gt Phm\9MD&l YtJ.og1JiZ• As 

mentioned previously, J. F• Brown (1931 b), 1ft a;reement with 

e~l1er works by Aubert and by Fleisobl (Brown, 1931 b), showed 

that movement observed while t1xat1ng a stationary po1nt 1s 

phenomenall:r taster than when the eye pursues the moving object• 

In contrast, G1bson, Sm1th, Ste1nsohne1der, and Johnson (195?), 

study1n,s the relat1ve aocura07 of movement perception viewed 

u:nder these two conditions, tound that the mean difference 

between error tor pureu1t and error tor fixation 1s not a1sn1• 

t·1cant. 'I'he1r findings 1nd1eate that dlacr1m1nat1on ot speed 

under the two viewing conditions 1s equally good. However, 1t 

1e d1tt1oul.t to compare the results ot the GibBon, .U.- JW.• stud7 

with that of Brown, s1nce d1tterent procedures were used• In 

Brown:'• study- subjects made judgments by following the velocity 

ln one f1eld with pt:trsu1t and then t1xat1ng the second t1eld 

immediately thereatter. Veloc1t7 TH&S then changed 1n the second 

(fixated) tield until the treloc1t1es we-re reported as phenomenally 

equal. Thus. the judgments were not made simultaneously, and 

involved constant change 1n set in turning from one st1mulus 



t1eld to the other. In the study by Gibson !l al-.• subJects 

were presented with a standard and a variable stimulus pattern; 

and instructed either to fixate .2£ pursue the stimulus patterns 

and to matob the variable to the standard by looking back and 

forth between them. Here, the subject was concentrail1ng on 

one task at a time, and performed equal17 well \.\tlder the two 

oondit1ons • 

'rhe results obtained by Gibson §: 1.61• suggest that 

the d1fterenoes 1n phenomenal veloo1t,- attributed b1 earlier 

1nvest1gators to mode ot fixation ma7 actually be repl1oable 

onl.sr 1n procedures in which subjects are re·qu.1red to make suc-­

cessive 3udgments while sh1ft1ng from pursuit to t1xat1on. It 

appears that there are other exper111.ental procedures 1n which 

fixation and pursUit are equall7 effective. 

A further 1nvest1gat1on of the role of eye movements 

1n the perception of movement was performed by r,1ashhour (1964), 

who attacked the clase1cal view which explains the perception 

ot movement ot a pursued object on the basis of the retinal 

movement of the background 1ma.se• The classical v1ew assumes 

that the image of the object remains stat1on&r7, because the 

eyes move w1th the object. It is the image or the etat1onarr 

'background Wh1ch moves on the retina and looks blurred. !~~lash­

hour has shown, through photographic reoords of eye movements, 

that the eye 1s not able to follow the mov1ns object perfectly 

and smoothly, which tmp11es that the retinal image cannot remain 
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stat10n&:r7 dur1ns purauit• Furthermore, he concluded that 

information. about the speed of an object 1s supp11ed to the 

higher nervous centers by short, trequent17 ooou:rring pauses 

dur1ng pursuit, allowing the object to move across the ret1na• 

He has demonstrated that the length ot the pausea 1ncl!'easea • 

1n general, w1th an increase 1n veloo1t7, iaplylns that periods 

of t1xat1on and pursu1t are lcmser at higher speeds than at 

lower ones• 

Vari'~'l •t(eota:PS mayemtmt tb:tstQlda• There have 

been several attempts to measure various types ot movement 

th'reshclds• As 1s the case tor all pqoho•pb7s1cal data, 

thresholds tor movement haVe been fotu't.d to be a tunot1on ot a 

number of variables. not the leasu ot Which are the procedures 

employed and the measures taken. R• a:. Brown (19601 1961) has 

reviewed some ot these methodological oons1derat1ons. No at ­

tempt will be made to present all of Brow's ~ents beret 

1nstead, a more focused review 1nclud1ns: those experiments 

that have s:rstemat1oall7 manipulated variables to detem!.ne 

their ettect on movement thresholds w111 be presented• 

Since the perception ot movement seemed to be related 

to visual acu1t7 and the resolving power ot the ret1n.a, Gordon 

(194?) became concerned with a oompartaon ot the thresholds ot 

form, motion, and. d1splacement using. the same tne ot stimulus 

tbrou£}1ou:t• The threshold. of' tor.m was defined aa the smallest 

separation of ..·two contours which could be recogn1sed as diacretEh 

http:detem!.ne
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The threshold ot motion was defined as the slowest perceptible 

rate ot movement of the stimulus. The threahold at displace­

ment was equal to the m1n1mum 41stance throush wh1oh the mt1m.u• 

lus object moved at a given speed 1n order to produce the 

perception ot movement. 

Gordon tound that, w1th1n a speed range of 0•8 degrees 

to 1.8 degrees ot Visual ans].e per second, the relat1onah1p 

between the thresholds ot torm and mot1on 1s approx1matel7 

11near at all retinal pointe, and that the threshold. o:r form 

1s approximately equal to the threshold ot displacement. 

In view ot Gordonts findings ot a relatlonsh1p between 

thresholds tor torm and tor movement, it ls not surprising 

that other 1nvest1sators have shown that movement tl1reeholds 

may be influenced by some or the same variables that attect 

form perceptions• Resea.rch on these var1ables -. brightness, 

exposure t1m.e, and spatial and temporal cues will be rev1ewed 

in the remainder or this section. 

In 1937, Crook determined the brightness level at 

which the d.1reot1on ot movement could be detected• He pre• 

sented nrt1cal. blaok gratings ot 41f'terent widths 1n front 

ot a m1lk glass soreen. The velocity ot: the stlmulus could be 

varied by the oxper1m.enter, as could the brightness ot the rteld• 

The t1eld was exposed automat1callJ tor 1/S second on each trial• 

All sub.jeots were dark-adapted prlor to &XJ)er1menta.t1on and run 

thrOugh an. ex;plorato:17 series to determine the '*doubtful" zone 
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ot br1shtness 1n which the su'b3eot could just detect a movlng 

vs. a non-moving stimulus. A tormal series of twenty tr1ala 

was then given, during which the subject was asked to make 

Judgments of movement 1n terms ot •right" or "lett•• • D1:rec­

t1on ot movement was varied at random 1n the series. It the 

percentage or correct judgments tell below 75 percent, the 

brightness ot the t1eld was ra1sed tor a second series ot tr1alst 

1t the percentaae was above YS pereent, it was lowered. The 

threshold was defined as the br1shtneas level at wh1ch the 

direction ot movement or a s1ven srattns size at a s1van speed 

could be oorreotlJ judged 15 percent ot the time• 

Crook's data showed that the los brightness neoessa17 

tor 41e0%"1m1nat1on 1s a tunot1on of speed. The7 also demon­

strated tha.t lntene1t7 th!-esholda decrease as the width ot 

the srat1ng bars 1ncreases. 

R• Ii• Brown and Conklin (19.54) 1nvest1sated the etteets 

ot exposure times on the lower threshold ot visible movement. 

They found that the lowest :rate of movement requ1re4 tor a 

jud.sment ot visual movement ts a deereaalns lo&ar1tshmlo func­

tion of exposure t1me. 

r1ore recently, f.1andr1ota, Ft1ntz. aDd Notterma:n (1962) 

studied the etteota ot spatial and temporal cues on the d1fte.r­

ent1al threshold tor ansular speed• Thelr st1mul1 consisted 

ot s1Dgle spots ot light which traversed the t1eld from lett 

to right• A tr1al consisted ot a stngle trave~sal ot a standard 
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velocity stimulus. followed b¥ a stngle traversal of a oom­

parlson st1mulus. The subjeota were exposed to three cond1• 

tiona. F1rst, the standard and comparison st1mul1 traversed 

equal extents of visual angle, hence the duration of st1mulus 

transit varied inversely With the veloc1t7• second, the 

standard and comparison stimuli were 1n mot1on tor equal dura­

tion, eo that the extent of the traversal varied directly wlth 

the veloo1ty. Third, the st1m.ul1 moved over extents and for 

durat1ons which were randoml:r o~ trom presentation to 

presentation, so that velocity could not be 1nterred trom 

either the extents or the durations ot the comparison st1mulus. 

'£hey round that, w1th1n the ~ examined, d1sor1m1nat1on 1s 

finest when Spatial cues are present. 1ntermed1ate 1n the 

presence of temporal cues, and poorest when neither a spat1al 

nor a temporal cue is related to st1mulua veloc1t7• TheT con­

olude that the preo1s1on ot veloolty judgmen.ts 1s at least 

part1a.ll7 dependent upon eystemat1c presence ot e1ther spatial 

or temporal cues. 

In munme.ry, 1t may be noted that mat'lJ' Va%'1ables have 

been shown to influence adults' perception ot real movement• 

These include the sise and atructure ot the t1eld, the distance 

ot the t1eld from the subject, the size or the moving obJects, 

the heterogeneity o~ surround, the direction or movement, 

1lluminat1on, exposure t1me, the presence ot spat1al and 

temporal cues, the use ot peripheral vs. central v1s1on, and 

http:munme.ry
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ot f1xat1on vs. pursult• A.n7 ot these factors that are not 

equated 1n st1mulua tielda that are compared _,. be eonsldere4. 

as potent1allF eftectlve T&r1a.bles• Whether these same var1­

ablea are ettecttve for infants bas never been determinedt 

however, 1t would seem most pare1mon1ous to auspeot their 

etteot1veness unt1l 1t has been d1sproven. In the research 

presented 1n this theals, all the variables except three have 

been controlled. one ot these •• slse or the movlng objects 

(or, in the term1nolosr of this thes1a, oomplex1ty) -- 1& em.­

plo7ed as an lndepend.ent variable. The others ... peripheral va. 

oentral v1s1on, and t1xat1on vs. pursuit •• oannot be controlled 

through 1nmtruct1ona to 1ntants, and could oD17 be 1nvest1sated 

1n these 70ung sub3eota through the uae ot e7e movement photo­

graphJ, not em.plored ln the experiment to be reported• Althoush 

the role of these varlablea 1s not t\1117 agreed upon even 1n 

studies using adults as sub3eots, the poss1b111ty ot tbe1r 

openttng as uncontrolled variables 1n the present :research 1s 

acknowledged, and must be cons14ered 1n 1nterpretat1on ot results 

obta1:ned• 

Pn••waSliel St»Q.1ee . on !tbe rergep'Ji&on gf Real. r<ligygenl; 

It we oons1der onl7 behavioral data, a survey of the 

literature reveals tew developmental studies wh10h appear to 

be 41reotly related to the percept1on ot real movement• Moat 

ot the early studies were designed to measure the maturation 
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of eye muscle responses, and the:retore emphaSize the response 

rather than the st1mulus• 

.h! ase at nal Dl9Y'Ieu &D tlle Att•lPR•!Dklr stuAz
2' 9C~U:·B!Ji9E Q99f4Jnat;1on• From the review of earlier 

studies, 1t can be concluded that the percept1on of a moving 

stimulus was used primarily as a means ot stUdying various 

developmental aspeots ot ocular-motor coord1n.at1on.• In other 

worc!s, the purpose of us1ns moving ob3ects was not to stud7 

the perception of movement ESt a!• bu' to use moTement as a 

tool to stUdy other developm.en.tal problems• 

In one ot the earl1est stud1ea ot this tTPe• Jones 

(1926) reported observat1ons on a&~ norms and developmental 

per1ods for several early behav1or pattema ln ,oung oh114ren• 

One ot her observat1cms was concerned wlth eye coord1nat1on 

and the ab111ty to follow a moving l1sht• r:&oh sub3eot was 

plaoed on h1s mother•• lap, tac1ng toward the experlaenter, 

who s;rstematioally moved a pocket tlashl18ht at an approximate 

rate ot six 1nohes per seeond 1n the tollowins manner. F1rst. 

the 11ght was moved slowly from side to slde at the level ot 

the e7es, twelve inches to the r18ht and to the lett at a 

distance ot twelve 1n0bea from the Ohlld's nose. rrhen the 

light waa moved up and down, and t1nally 1n a oounterolookwise 

circular motion ot about one toot 1n 41am.eter. Jones reported 

tl1at no true fixation or follow1ng ooeurs at birth, but that 

im.provemet 1n the use ot the eyes 1s marked dur1ns the flret 



months of lite• uor1zonta.l following develops f1:r-st, at the 

median age or 58 daysr then vertloal tollow1ns, at a med1an 

age ot 65 d&78 1 and f1nall7 e1roular tollowins. at a median 

ace ot 78 daya • She reported reliable dltferenoes in the 

matura•1on ot these three tunot1ons• 

Another early study was undertaken b7 MoGim1s (1930) • 

He studled the effects ot movemeat on three aspects ot ocular• 

motor behavior 1n earl7 1nfanoJ"• opt1o fl7Stasm,ust the first 

occurrence ot sacead1c, pu.rsutt, 81\4 coordinate compensator7 

eye movementst and the development ot ocular pursuit• B1s main 

experlment oons1sted ot plao1ft!' the infant in a. stat1onan or1b 

bed located 1n the lnterio:r ot a rotating d1"11m cylinder. The 

ON11nder was constructed of Wire mesh screen1n.g• The inter-lor 

was lined wlth wb1te cardboard, to whtoh were attached eleven 

black cardboard bars • running lengthWise ot the cylinder. Each 

bar subtended an ansle of t1ve desrees as measured trom. the 

cerlt;er of the cylinder. f!'*en ot the bars were placed on one 

a1de of the cylinder, wlth twent,- degrees between centers, 

while the eleventh bar was plaeed at the mtdpoint ot the op­

posite s1de ot the cy11nder. The cylinder could be rotated 

clockwise at three speed levels, or oscillated in a harmon1o 

fashion• Eye movem.ents were reoorded with a mot1on picture 

oamera. When the lnfant was placed in the cylinder, an attempt 

was made to get hlm to look toward the single bar, which was 

immediately overhead. The o~linder was oscillated at a slow 



speed., and then turned over and oscUlated at the earse speed 

with the ten bars uppermost. The procedure was repeated tor 

a medium and a fast speed ot movement• After thle, the oy11D• 

der was rotated at these three speeds, with movement oo01.1rrlng 

1n the barred t1eld, Fl1nal.l:r, the cylinder was turned so that 

the single bar was uppermost • and bebaYlor was recorded 1n 

response to a atat1ona!7 stimulus• 

The results m&7 be summarised aa f'oUows• Optic 

nystagmus occurs during the tlrst twelve hours atter b1rth, 

and 1s oharacterlzed b;v the preaenoe or both large saocadio 

movements, and llow, gl1d1ne; p1.1r8u1t movements• The number 

ot rqe movements ocCl.t!'T1ng durlnS ft7Staamus 1s 41reotly 111• 

tluenced b7 the number of bars tn the visual t1eld and the1r 

speed ot movement• succesatul ocular pu.rsu.lt t1rst appears 

dur1ns the th1rd an4 tourth weeks• 141th increasing age, there 

1s a gradual lnorease 1n the number ot e7e and bead movements 

oorrespond1ne; to the 41reot1on of the stlmulua mo"f'ement, end 

a e;raclual decrease ot movement 1n the oppos1te direction• 1'he 

number ot ocular adjustments durlng pursu1t 1s inversely re• 

lated to the speed ot movement, but the proport1on ot eye 

movements 1n the oorreot d1reot1on 1s usually sreater tozt 

rap14 speeds than tor slower speeds• 

Beasel:r (19,.3) compared visual purau1t 1n 109 wh1te 

an.4 142 negro infants, ranging 1n age from 2•1/2 hours to 

twelve days. Three at1mulus objects were used -- a tounta1n 

http:pu.rsu.lt


25 

pen tlash11ght, the experimenter's tlngen mov1ne; 1ft a 

tlutterlng manner. and a dark blue 03'11nder two om. 1n 

d1ameter and seven 1nohes lone;• BeasleJ studied bor1zontal 

pursuit bJ t1rst movlns the tlashllght to the right (at a 

l-ate ot one 1noh per second) at a distance ot trom s1x to 

fourteen 1n.ohes 1n front ot tbe lntant•s e,-es, then back to 

th.e lett, and then again to the right, thrOugh short distances 

ot one to two 1nohes. A s1m1lar proeedure was used tor hor1• 

zontal pursult w1th mov1ng tt.ngers and the tlark oyllntler. 

The latter was held so that the long axis was parallel to the 

saggital plane or the subject's head. Beasle7 l'$pea.tedl7 ob­

sened that some ot the sub3ects tollowed an ob3eot better at 

twelve to fourteen 1n.ohes, and others from six to e1ght 1nches, 

wh1ch would h1nt at 1nd1v1dual var1atlons 1n the ab111tJ to 

accommodate. 

In the vert1oal purault teat, an 1dent1oal procedure 

was used by s1mplyo chang1na the d1reotlon ot motlon. In th1s 

test, the dark cylinder was held so that the long axis was 

perpend1oular to the sasgltal plane ot the subject's head• 

For cirCUlar pursuit. the st1mulus ob3ects were moved 1n a 

circular motion, w1th a :rad1us ot about ten inches, oenter­

1ns Oft the subJect's nose. 

The results showed that for all sub3ects, at all ages, 

tor all kinds ot pursuit, Desro 1ntants excelled whites. In 

wh1te 1ntants there was a sl1ghtl,- greater tendency tor pursuit 
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to occur 1n the testa us1ns mov1ns ttngers arld. the dark 

OJl1n4er. than tor tests ua1ft! the tlash11ght• The results 

tor nepo 1ntants showed that the trequeno7 of pursu1t was 

greater than fer whites, and that the tnut of stimulus was 

not 1ntluent1al· Beasley concluded •hat the visual pursuit 

of negro bab1e.s not only 'bes1na at a h1sber level ot excellence, 

but also ahows more rapld 1m.provement. Thls would 1n41cate 

that tu:ncttonal development 1s more a4vance4 iR negroes at 

birth than ln wh1tes. 

L1nc (1942) use4 a black disk mov1ns in a vertioal 

plane to study susta1ned v1sual t1xat1oa 1rl 1ntanta trom 

birth to s1x months of as•• Her study was important in demon­

strating that the development ot vlsual t1xat1on 1e SJstematic 

and gradual, and that. t1xat1on on a moving object ls pr1mar117 

monocular 1n the :young 1nta.nt, with binocular t1xat1on develop.. 

l:ng at a medlan. ase of seven weeks• 

i~ore reoent stud1ea have sometimes emplo:red m.ovins 

at1JN11 to determine the llm1ta ot intaDts• vlaual aouitJ• 

Schwart1ng (1954) attaehed w1:re wanda of 41tterent tbiolmesses 

to a metronome which moved a wand across a l:lshted vl.sual t1eld• 

He tound that 1n infanta as ,-oung aa three months, the th10k• 

ness ot wand that had to be present before an 1ntant would 

pursue the wand could be used as a rough measure of Tlsual 

acu1t7• Aocordln.g to th1s measure, s ohwa.rttng found three­

month-olda to ha:ve aou1ty ot 20/4oo. 



Another measUre of acu1t7 1s provided by the opto• 

k1net1o n;vstapus response to mov1ns stripes ot var1ous widths• 

Recent studies 1nvolv1ns the nystagmus nsponae have mainl:r 

been methodolosioal improvements on the baslo teohnlque em­

ployed b7 I~1oG1rm.1s (1930) • Gorman, Cogan and Gellis (1957) 

observed the reflex e~e and bead movements of tfttants under 

five days of age to a large t1eld of movlng str1pea, and de­

creased the w1dth ot the stripes until the optoktnet1c nystas­

mus response was no longer present. They found the v1sual 

acult7 ot a larse percentage ot newborns to be approx1mately 

20/)!)0, and that all ot the 100 newbOms the,- tested bad acult7 

at least as sood as 20/450• 

Fanta, o~, and Udelt (1962) • amploriftll an apparatus 

patterned after that or Gorman s1 Jl• (l9.S7), tested 46 1n• 

tants between tour days and s1x months ot AB• • Their reaults 

oft the tt7stasmus response asreed ta1:rly well w1th the results 

ot a stUdy or visual f1xatlon ~sponses to non•movins grids 

ot strlpes in t1nd1ns that 4u.r1ng·the tirst month ot l1fe ln• 

f'ants had visual acu.ity ot approx1matel;r 20/400, and that aou1t7 

increased w1th age, so that 1n the s1xth month ot lite acuity 

was bettez- than 20/1.50• 

Dayton, Jones, Alu, Rawson, steele• and Rose (1964) 

increased the preotston ot 3udgment ot the presence ot ftJ'Stasm.tts 

b7 using electro•ooulography, 1n Wh1oh electrode• are placed 

close to the outer canthus ot each eye and on the brldge of 

http:I~1oG1rm.1s


28 

the nose to provide hor1sontal recordlngs aOJtOas bOth e.,-es. 

ot 39 infants tested between th& ages of one and e18bt daJS, 

18 had records o1ea%*-out enough to permit 1nterpretat1on ot 

the level ot v1aual aou1t7• Dayton !1. 81• concluded that 

v1aual aou1ty 1n some newborn lntants 1s at least 20/1!)0, and 

may be even better. 

In general, 1t can be concluded that estimates ot 

1ntants• v1sual acu.1ty have stead11;r improved as soph1st1e&• 

t1on 1n methodology an4 1n 1nstrumentat1on has increased. The 

same appears to be true of est1mates ot v1sual pursuit ab111t:r. 

wh10h bas also recently been stud.1ed with e1eotro-oeuloe;raphJr 

by Dayton and hto co-workers. · DaJ'ton, Jones, Steele, and lloae 

(1964) showed 1ntants less than ten days old a aer1es ot tar­

sets each cons1stlns ot a b1aolt 4ot m.ov1ns at an angular speed 

of about 16 desroes per second• ot tb1rt7 infants who tttere 

awake tor testing. 17 exhiblteci pursuit of the dot on two or 

more successive presentat1ons• This t1n41ns contrad1cte 

F~oG1rm1s•s (1930) t1nd1ng that infants less tban two weeka old 

cannot successfully pursue movins objects• In another study 

employins the same st1mt1lus, DQ"ton and Jones (1964) tound 

that those 1ntante who pursue ehow a b.18h dee;ree of conjuga­

tion of the two erea.. ::these results do not uphol4 ear11er 

oontentions (Llng, 1942) that t1xat1on on a moving Ob3eot 1a 

primar11J' monocular 111. :rouns 1nta.ntah Dayton and Jones (1964) 

also totmd that the ma3or d.itterences between the pursu1t 
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reflexes of' 1ntants and. those or adults are 1n a.mp11tude and. 

t:requency ot ret1mt1on• Intants tend ta tall behind in 

tracking the target, and they requ1re more ret1xat1ons to 

pta-sue it• 'Wh1le adults r&rel7 have any measurable retlxa• 

t1on moYements, newborn infants make one to l•S retlxations 

per second• The numbe·r ot ref1xat1ol'ls slowlJT decreases with 

age. 

Recentlr woltt Md ~Jh1te (1965) have 1nveet1e;ated the 

ettect ot orsan1sm1c state on lnf'a:nts• v1au.al pursuit and at• 

tent1on• In the1r research 43 three• to tour-di.Q'•Old infants 

were presented with a 7-l/2 inch ctrcle moved hor1zontally 

across the v1sual rteld at the appMld.mate rate ot one toot 

per second• Wolff and White found that the range ot visual 

pursu1t usins conjugate eye movements was 3reater when infanta 

were alert but quiet than when. the7 were active• The7 also 

tound that pac1t1er suck1ng 1nh1blted tbe intent's head move­

ment• Pursuit performed 1fh!le the 1ntant was startlng to suck 

emplored more e1e movement and less head movement than when. 

the 1ntant was not suoklns• Intents who sucked on a pac1t'1er 

tor a period of three minutes or more had larger ranges ot e7e 

pursu!t than tntants who had 3ust started to suck• 

J21Ud,QRitAlol stJG,ten !RBhl!I!Q 41pp:jl¥: J&tb 11£0!1• 

l&on ot: maxeasme• several 1nTeat1sa,torm have studied. 1fttentst 

respon.sea to matrixes or bl1nk1na; 11s;hte (cohen, 196St Haith, 

1966t Kagan and Lewis, l96St Lewis, Campbell, Kasan, and 
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Kal.ata.t, 1966) • "'Uthough m9J11 ot tl?.e st1mul1 presented ln 

these studies were ones which to an adult m.1Sht lead. to the 

perception ot apparent movefment• 1t is not known, ot cour••• 

whether L"1.tants do perceive movement u.nder these oond1ttons• 

A start on an.swer1ng thls question would depend on the obtain• 

1ng of normative data on 1ntants' responses to real movement• 

In ltne wlth the cla1ms or 1mpo:rtanoe ot t1ovement 11'1 

the lluman face as a bas1s tor soo1al respons1veneas (Rhein• 

gold• 196lt 1i~ters and Pdke, 196.5) there have been several 

etud1es of infanta• responses to moving taoesh In none ot 

these studies has the amount of movement been var1ed, probably 

because ot the d1tt1culty ot measv1ng the amouat ot movement 

in an object as complex as a taoe. 'there are, however, several 

1nd1oat1ons 'that tn:tmtts do reapcnd to movemflnt vs. non-move­

ment• Recently r1Iorgan (1965) has studied 1ntante' visual 

t1xat1ons to motion piotures ot a human tace. She found that 

her t1ve-month-old subjeote loolte4 a1gn.1t1oantl7 more at moT1es 

1n w'h1oh a ter.tt.ale adult moved her tace than 111 mov1es 1:n which 

the adult held the face m1Ll head motionless. several studies 

(Ahrens, 19541 Ambrose, 196lt Spitz, 1946t tfoltt, 196:3) have 

noted ti1at more sm111ns 1a e11o1ted from intents than when the 

bead and. taoe are mot1onleas. ~~he earliest reports crt smU1ns 

at a mov1ns but silent human tace are bV wolft (1963), Who note4 

th1s 4ur1ng the tourth and f1tth weeks ot lite in his sample of 

tour sublects. It 1e posa1ble that the u.se of' the visual 
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t1xat1on response :rather than the sm111ns response 111Sht allow 

tuture 1nvest1e;ators to t1nd an even YO\'m8er 1nteest 1n mov­

ing taces. 

To this author's knowledge. there 1e oDl.J one studY' 

1n the literature Which attempts a developmental 1nvest18&t1on 

ot the threshold for movement peroept1on. Carpenter and Car­

penter (1958) taught two chlldzaen, ages 81 and 101 mon,hs 

reapeot1veJ.7, and two oh1mpanzees, ages 36 and '' months, to 

press a w1nd.ow 1n front ot wh1ohever ot two 1dent1eal atr1pe4 

paper belts was mov1ns• Ustng operant teomlques, the ch11drea 

were re1ntorced wlth pennies and the chlmpa ~e retnrorced 

with milk whenever the7 pressed the correct wladow. Incorrect 

responses, l.:.!.t.• pushing the wtn4ow 1n tro1:1t ot tho non-movlns 

belt, were pun1.shed 'b7 turnlns the room 11ahta ott for ten 

seconds• After 1nlt1al d1sor1m1nat1on tra1nlfta, a paper drlve 

was p:rosraued to stve a continuous serlea ot two-second bltex-• 

vala• I~ovement occurred ln ol'll7 th1rt7 percent of these inter• 

vats, and ita presentation was alternated 1n an 1nesular series 

with intervals durlns whloh movement was not present. Not more 

than tour movement 1ntenale ooounett conseoutlvely• When the 

subject's pe:rtormanoe became stabilized at a part1oular rate 

ot movcu1ent. the rate was decreased. 1n a ao41t1ed method-of• 

l1m1ta procedure• Chance level ot correct reap·onsee 'frlaS thirty 

percent, and the threshold was det1:ned as that speed wb1ch pro­

duced a point halt1t'AY between chance and enorless po~ormanoe, 

or 6S percent oor:reot respomu~s. 



The results showed the ohUdren and the chimps to be 

appronmatel:r equal to each other tn performance on thls task• 

In both species, the o14er sub3ecta had a cons14erabl7 lower 

threshold than dld the 7ounser• In compar1ng the performance 

ot the Children and the ohlmpa to that ot two human adults run 

1n the same apparatus, both were markettl7 inferior• Whereas 

the thresholds of the adults were between 10• and 17' per 

second, a range oompara.ble to movement thresholds obtained b7 

other methods, the thresholds ot tbe ob1mpa and the oh11dren 

rMged from 27' to 1°42' per second• Carpenter ar14 Carpeu.te:r 

eonoluded from the available data tbat maturational level "'IJa7 

be an 1mportan.t var1able 1n tbe 4t.rterm1nat1on ot the threshol4 

tor movement peroept1on• Further developmental studles are 

neoessa17 to vertty thl.s a&&UJlPt1on. 

Preliminary atu.dles by S1lten and Ames (1964) and Ames 

and S11ten (1965), have shOWft clear &S$ d1fferences in 1ntants1 

attention to moving eheokerboard patterns. Using the v1sua1 

fixation preference method • the7 presented pa1rs or st1mul1 in 

whleh one pattern moved at Va1'71DS speeds, and the other pat­

tern remained atat1ona:ry• The7 measured the percent total 

loold.ng time which was spent looking at the movlr.tg st1mul.ue 

tor t1ve different age groups• 1 weeks, U weeks, 16 weeks. 

20 weekm • and 24 weeks • 

•rne1r data 1nd1oate that the 41sor1m1nat1on of movement 

1s present and 1noreases with as•• It was found that a 
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s1e;n1t1oant number of 24-weelc-ol4s showed preteJtenoe ror the 

moving stimulus over the non-moving st1mu1ua at all speeds• 

A s1sn1t1cant n'Wnber of 20-.week-olds and 16--week-olds showed 

a p:r$ference for the mov1ns stimulus at the three fastest 

speeds, and. a a1gn.1t:loant numbeJ- of 11-weelt-olda pre:terred. 

the m.ovins at1mulus at the two tasteat speeds • Whlle the 7• 

week-olde showed nc s1sn.tf1oattt preference tor the movlng 

stimulus e'len at the fastest speed, there was an 1n41cat1on 

that the,- were malting ao:me torm ot d.lscr1m1nat1on of movement• 

An 1ncreasln.g number or 7•weGk-olds looked. longer at the mov1ns 

st1~tulus than a.t the non-moving stimulus when the speed was at 

1ts tastest sett1ns ot 3°3• visual an&le per second• Th1a 

preterenoe did not appear with ~ speeds slower than 2°24• 

per second. These results seem to 1nd1oate that .1nta:nts show 

prererenoe for a wider ranse ot speed as the:r set older. 

It 1& obvious from the preceding studies, that research 

on the development or movement perception is somewhat soattered, 

u.norsan1zed• and st1ll 11'1 a very- elementa17 stage. some ot the 

var1ables that ne·ad to be studied 1n trac1ng th1e development 

are the speed rtanSea to which children are mens1t1ve at d1tterent 

as;es, relative sens1t1v1ty to d1rect1on ot movement. relative 

sens1tlv1ty to different types ot movement, and the ettect ot 

texture and. deta11 1n the sens1t1v1ty to movement. 



s tud.1ea on Complexity 

SQme Pt(l:D~$!91' 9'[ ca~eiJ.Si 

One of the maJor d1tt1cult1es 1n stu4y1ng aD7 Va%"'1A'ble 

1n psychology 1a to t1nd a 4et1D1t1on which w1ll be operatlonal17 

manageable• several det1n1t1ona ot oom.plex1t:r have reoentl:r 

appeared 1n the literature, most ot wh1ch have been reviewed 

in some detail 'b7 )lo:ffett (196;3) and Bren:t'I.M (1965) • ~rh1s 

aeot1on will concern l tself maln17 w1th a s~ of the va.rloua 

stimulus charaoter1at1ca that were tound to atteot t~tlm.ulua 

oomplez1t7• 

Complex1t7 bas been detlned by some as the &l!IO'ttftt ot 

varieQ' or d1vera1t7 in a stimulus pattern (Ber1:yne, 1960) • 

Complexity 1noreasea as the elesente ot the pattern lJe.come 1n• 

cream1nsly d1ss1m1lar, and also ae the nwaber of d1st1ng;u1shable 

elemen.ts increases. In th1s 4ef1n1t1on, the eapbaala 1e on the 

number of ttpsych.olo,;1oal" parts in the stimulus, rather than 

the number ot pbJs1cal parts. 

Dember and Earl (1957) suggest that complexitJ can be 

dettned 1n terms or change 1n stimulation. Th1s change can be 

brought about through movement 1n the t1eld or b,r increase 1n 

spat1al heterogenelty or 1ncongru1t7• 

Walker (1964) states that oomplex1t7 is a ~~ction of 

patterning ot etimt1lus elements. Since pattern 1s res;a.rded 1n 

teras ot relations between elements, he suggests that 1nrormat1on 

http:elemen.ts
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theory be used as a bas1s tor constructlng st1mul1 of 'YG'71ns 

complex1t7 levels• 

\.Jh1le several attempts have been made to define oom­

plexit;r at an operational level, most of them are unsatis­

faotoey tor var1oua reasons. Hany det1n1t1ons are bas1call7 

1ntu1t1ve and do not lend themselves well to meaaurement• 

Others. such as illformat1on tbeo%'7, have not proven to be 

aat1sfaotory 1n ep1te of the attempt to be preo1se• Let us 

now turn to a review ot the var1oua studies 1n wh1oh complenty­

has been exper1ment~7 dettned• 

cgmp1ex1tz '' &er&m•ntalJJr pefiD§i,.W· t!t4alt Bt»d&.el 
rtotfett (196.)) baa r·eviewed tbe various studies con­

oernlns the 1ntluenoe ot cample·x1t7 ,on adult l·eamlns and 

memory. She po1nta out that GXIJerimenter.s cuoh as Deese (1956), 

Penrer (19:35), French (1954), and Attneave (1955) agree that 

oomplex1t~ varies tiith the number of parts that make uP a tis• 

ure. In gene·ral, learning and memory studies have y1elded 

consistent pos1t1ve t1nd1:ngs ol'l11 when complexity was det1ned 

1n terms of the number of elements making up the s·timulus. some 

ot these 1nvest1gat1ons 1nd.1oate that symmetry could also be 

used as an 1nd.ex of oomplex1ty. The stimulus 4baracter1st1c 

ot number of' parts is eas1lJ" measurable, since 1t can be quanti• 

f1ed, but the &J'ttWletry oharacter1st1o would 11.ot be as ame:tl.:Able 

to measurement • 
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Ber17fte (19.58e.) 1nnst1gated the etteots ot oomplex1tJ' 

on v1sual attent1.on 1n adults• He presented pairs ot stlmul.us 

figures s1multaneously to adult eub3eots, and recorded the 

length at tlme spent t1xatt.ng each metriber ot a pa1:r, as well 

as wlt1oh st1m.ulua was t1xate4 tlt-St• He a;rouped at1mu11 ln 

slx categories, each ot which was meant to represent a d1f• 

terent aapeot or oomplex1t7• For each palr w1th.1n a category, 

one stimulus was ••more complex" than the other. Berlne•s 

alx catesor1es were amount ot material, 1rresular1tr ot shape 

(s:rmmet17 vs. non-aymmet37), lrrelt&larlty ot arrangement, 

heterosene1t7 of elements, tnconsru1ty (.!.:.&:.• an elephant's 

ma.ss1ve head on a very fra81le body), and lncongru.ous 3uxt&• 

poa1t1on (e•l•• rabb1t•s head tormlng the hont part ot an 

automobile). 

The maJor oontr1.butlon ot thls stu.ct;r was Berlrne•a 

attempt at making operational 'definitions of c·omplexity •. ~ 

several ot the 1nd1oes be used have been ment1one4 prevlousl:r 

tho\I.Sh h1s last two categorles, lnconsru1,,. and lnconaruous 

juxtapos1tlon, seem to be h1s O'WD. oreatioa. 

several researchers. 1n an attempt to be more.preo1se, 

cla1m that complexity can be oonoe1ved ot as a twlotlon of 

the 1ntormat1on conta1ned 1n a t1su.re• Attneave (1957). how­

ever, found that there was no d1reot relat1onsh1p between the 

amount of 1ntormat1on contained 1n a stimulus and adults• 

Judgments ot the complexttr ot the st1mulus. 
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The experimental results so tar seem to 1nd1cate 

that the only def1n1t1ons of complex1t7 that have J1eld.ed 

consistent pos1t1ve t1nd1ngs ue those that eonslder the num­

ber at elements malting up the stimulus. Attempts like .Attneave•s 

to t1nd sophisticated 4ef1n1t1ons of oomplex1.ty have, to the 

present. not been suocesstul• 

A survey or the l1terature reveals a grow1ng body ot 

information on the developmental approach to complex1t7• An 

excellent review or the developmental stud1es on complex1ty 

may be found in Brennan (1965) • In this section, the author 

will merely summarize the studies whloh 1'f(ere reviewed 1n some 

detail br Brennan• 

Cantor (1963) • 1n rev1ew1.ng studies on the visual 

attention ot oh1ldren to oom.plex· st1mul1, found the same prob­

lem that ex1sts in adult stud1as on complexity, :namel7 that 

" • • • there appea:rs to be a serious need tor intensive $tudy 

ot a tew relatively A1mple and r1gorously del1m1ted stimulus 

prope:rt1es wh1ob hopefully will supplant the vague notions or 
'complexity• which are currently prevalent••• (p. 21). Bren­

nan (1965) pointed out that 1n stud1es on cb11dren, most des1a• 

nations ot stimulus oom.plex1t7 levels have been either~ JlQa 

or a Rf19tl• based on 1ntu1t1on. 
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In stud7ing the etteot ot med1oat1on d,urlng labOr on 

attention in netrborn 1nte..nte, stecbler (1964) presented each 

ot three stimuli, a picture ot a tace • a d1e w1th three dots, 

and. a blank card, three t1m.e.s tor one minute 1n a slngle stlmu• · 

lus proced\Uie• In terms ot the average total tlxat1on time 

tor each stimulus, the order or deereaaing preference tor the 

three at1mul1 was face, d1e, and blank• In searchble; tor an 

explanation ot the reaults obtained, St-ecbler exam2ned his 

st1mu.l1 and declded that they 41ttered 1.n comp1ex1tJ"• the tace 

belng more complex than the ct1e, and 'the die beins more com­

plex than the blank•· He then gave a ll9ll z explanation of 

the results ot h1s experlment 1n terms ot the complexity ot 

the st1mul1 used•· However, noWhere 1n the stud3f did he otter 

a def&n1S&AD of oomplex1ty. 

As a pioneer 1n the field ot visual attention 1D in• 

tants, Fanta was ma1n17 concerned With showing that oons1stent 

visual preferences tor certain atlmul1 we:re present 1n new­

borns and older human 1ntants. In three separate atud1es 

(1958, 1961, and 196:3) he reoorded fixatlon times tor pa1:rs of 

st1mul1 presented to 1ntants ot different asea• He used suoh 

at1mull as checkerboards • hor1sontal stripes, 1Nl1'a-eyes, 

taoes, newspr1nt, eto. Fantz apparently ranked these stimuli 

as to the amount ot torm. or pattern the,- possessed, but was 

not exp11oit about any independent grounds for olass1f71ne; 

these st1mul1• Fantz proposed that v1sual pattem1ns 1s 

http:st1mu.l1


1ntr1ns1callY' stimulating, an.d that it el1e1ts m.uoh more 


visual attention from blrth than do color and brightness

~~ 

alone. Selectivity ot attention. 1n general, tavo:rs more 

complex patterns, though th1s 1s dependent on pattern d1f• 

te:ren.ces and the age of the subjects• 

several stud1es have made 1ntu1t1ve a JrJrQ.i& design&• 

t1ons of the order ot complexitY• Letds, ~Ieyers, and Kagan 

(196.3) presented movlnc and blinking 11;ghts to 24-week-old 

infants • These stimuli could be interpreted as possessing 

form, number of elements • and movement, all of which could be 

conceived of as oontr1but1ng to complex1t7• However, the ex­

perimenters d1d not give their reasons for assum1ng that the 

st1mul1 differed 1n complex1t7• and their ordering must be 

classified as 1ntu1t1ve. 

Berlyn.e (1958b) performed an experiment to test the 

erreots or al~...do and complexity 1n visual f1%at1on in the 

h~ 1ntant• H1s t1a;ures, d1tter1ne; in de~ee ot eomplex1t7• 

were made up of equal areas of black and Wh1te but were very 

different in torm trom each other• Berly.ne explained the re­

sults he obtained by say1ng that the patterns that attracted 

first fixations s1gn1t1cantly more often had more contour, 

and that this accounted for the1r h1gh attention value. How­

ever, contour was not the onl7 attribute on which the stimuli 

ditfered• They also varied as to the number ot parts they 

. possessed, the number of black and white .~tematlons, a.nd. the 
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number ot independent angles contained 1n thnh The results 

could be explained 1n terms ot .any one or all ot these at• 

tributes. 

Another method ot ordering st1mul1 1n terms of oom­

plex1tl' is to use adult rat1ne;s• Thomas (1965) des1gnated the 

rank order ot complexlt;r b7 means of ratlngs glven his st1mul1 

b7 college student•. The 1nd1ces wbleh tbe adults used asa 

bases for the1r judgments were not epecttled 1n this study• 

~loftett (1963) demonatz-ated. that theJ'G 1s sometimes Vft1" 11ttle 

agreement between adults' .judpents or oomplex1t;r and lntants' 

v1sua1 t1xat~on on the same et1mul1, susgestlns that ad.ult 

rat1ne;a on thla d1mens1on shou.14 be used w1th 0&2-e 1n attempt• 

1ng to evaluate the results 1n 1ntant atw.\les. 

A tew f3%,PeJ-1menters have attempted to give .& BVer& 

order1fts to the1r st1mu11 1n tens ot elQ)11o1t det1rdt1ons ot 

complex1t7•· Ii:ershenaon, t~Iunsin.ger, and Kessen (1965) ordered 

at1mul1 1n terms ot the nWiber ot attgles they contained• The,. 

noted that, 1t one detlnee complexity as the number ot light• 

dark transitions 1n a at1mulua, the complexity level increases 

as the number ot angles lnoreaees• I'4ottett (1963) used st1mu11 

composed ot cross-hatched ,black liDes on a wh1te baoks;ro\Uld, 
t 

and systematloally varled complexity 'b7 lndepenctentlr chang1ng 

the number or parts and the number ot 11nes. She found that 
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the number of parts 1nto W'h1ch the area was d1v14ed was more 

important as an 1ndex of complex1t7 than was the number ot 

linea, 

spears (1964) used t1Te aeries ot tour st1mul1, each 

presented 1n a paired compartson prooedtll'e• He quant1t1ed 

p:rec1sel7 each or the stlmul1 alOl'lS three comple%1ty dlmen­

s1onsa amount of contour along t!'6tn.Slt1on bottndar1es of colore4 

and whlte areast the number of independent a.nglem, and the d.e• 

8%'8• ot symmetry. He tound that contour seemed to be the most 

important var1ab1e 1n determining the 1ntant•s vlsual pref'er­

ence, w1th s;rmmetry apparently play1ng no role• Hershenson 

(1964) and Bre:nnan, Amtu;, and Moo~e (1966) used checkerboard 

squares as sttmul1, quant1fy1ng the oomplex1t7 of each des1sn 

1n terms ot the number of parts oompr1s!n.g 1t• In these cases, 

the complexity ot the stimulus increased as the number of 

light-dark transitions 1noreased• 

Y~el (1966) recently attempted to delineate some of 

the phys1cal properties ot the st1mul'WI which can determ1ne 

pattem preterence behav1or• UslnS black and wh1te squares, 

he 1ndepen4entl7 varied mno'W'lt ot contour, element s1ze, and 

element arrangement• He found, 1n general, that preferences 

were related to amount ot contour (which 1s based on the number 

ot elements) rather than degree or redundanOJ' (whiCh 1s based 

on conf1Stt1'&t1on or an~ent) • Infants• prete:a-ences tor 

greater amounts ot contour reversed to preferences tor lesser 



amounts ot contour when the threshold ot acu1t7 was approached• 

Karmel coneluded that 1f oomplex1t7 can be defined solel,- by 

the amount of contour in a pattern, then "complexity" becomes 

a superfluous ooneept. t4lt11e this ._., be true, the t110 terms 

.are still interchangeable when SJleakillS ot redundant patterns 

suoh as cheCkerboards, tor the amount ot contour 1s d1rectl7 

rel.ated to the n'ltmber of parts 1n the stimulus anar• 
One ma3or advantage of these studies over those em­

ploying 1ntu1t.1vely chosen stimuli, 1£ that the use ot eX))l1c1t 

det1n1t1ons of complexity enables exper1mente~s to compare re• 

sulta obtained trom several ditferent studies in which the same 

stbmlus d1mena1ons are manipulated• However, w1th the ex1st­

1ng d1vers1t,r ot d&t1n1t1ons. it becomes almost 1mposs1ble to 

general1ze the results trom one experiment to another. 

Lewis, !! al• (1963), l~lJ'lle (l9.SSb), Spears (1964), 

an.d t~otfett (196)) all found that a det1n1te preference was 

shown 1n 1ntants tor the most complex st1mul1 or the respective 

sarles presented• If one cona1dere4 orJ.ly the results of these 

stud1e.s, it )JOuld be reasonable to conclude that all 1nfants, 

1n the age ranse from two to nine months, prefer more complex 

st1mul1• However, there 1s recent evidence to 1nd1cate that 

th1s is not the oase. 



Hershenson, £t al·• (196.5) presented newborns w1th three 

st1mul.1, 1fh1oh contained s. 10. and 20 angles respect1vel7• 

tfhe greatest attention was paid to the stimulus ot 1ntenedlate 

oomp1ex1t7 (ten turns), w1th the most complex stimulus (twentr 

tu.l:'ns) be1ng preferred second• Further evldenoe that the 

moat complex stimulus la not always preterred. 1s offered 1n 

another stud:y b7 Hershenson (1964) • 1n wh1Ch he presented. three 

at1aul1 composed of black and wh1te cbeokerboard squares to 

newborns. The three checkerboards contained 2 x 2. 4 x 4, 

and 12 x 12 squares reepeottve1r• Herahenaon found that the 

least complex stimulus was the ntOst preferred., and that the 

order of preteren.ce exhibited tor the at1mul1 was 1n decreu-­

1ns order ot their complexit7• 

Thomas (1965) performed the t1rst experiment 1n wh1oh 

there was a deliberate attempt to test aae 41tte~ences 1n the 

level or stimulus complexitY preferred b7 1ntants. H1s st111Ul.1 

were, 1n order of lncre.asillg complexltYt str1pes, a cheeker.­

board, a taoe and a t1sure• H1s data 1nd1cated that as the 

1ntant grows older, there la a tendency tor h1m to preter more 

complex v1su.al. stimuli• However, certain cr1t1c1sms mar- be 

ortered resard1ns th1s experlment• Name17, that the st1mu.11 

he used varied alona se'l'eral 41men.s1cm.s m1multaneous17, maltlns 

it d1tt1oult to ascertain Jblcb of the d1mens1ons was oontr1bu­

t1ng to the results. In addltlon, he used adult Judpents to 
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orc.ter the complexity ot the at1mul1 Wh1oh, as ment1oned pre• 

v1ously, 1s not alwa,-s a wise procedure• 

Brennan, 1\mes, and Moore (1966) • 1n an atteapt to 

olar1f7 the t1nd1nss regarding the ettect ot ase on lntant 

preferences tor complexity. presented three black .and whlte 

checkerboard pattems, oons1stll'18 respectlvelJ" ot 2 x 2, 8 x 8, 

and 24 x 24 squares, to 1ntants 3 weeks, 8 weeks, and 14- weeks 

Of ase• The1r findings 1nd1oate4 that 3•week-o1d infanta 

preferred the patterns 1n deoreaa1na order ot oom.plex1tJ, 

the 8-week-old group preterre4 the pattern ot intermediate 

oomplex1t7 (8 x 8) most, and the 14--week-old e;roup pretel."red 

the patterns 1.n t.noreas1ns order of oomp1ex1t7• 

The results of these precedtns stu.d1es can be ex.plalned 

b)' Dember and Eal'l's ttpaoer" theOJ.'7• Dembet- and Earl (1957) 

have proposed that attention m~q be aroused b7 botb temporal 

.and spa.t1al oha.nses 1n st1mulat1on• They detlne at1mulus 

Ollanse 1n tel'lU of "complexity" • wb1ch refers to the amoun.t 

ot variety or diversity in a st1mulus pattern. They po1nt out 

that &117 stimulus _, have a dltferent measure ot coaplex1t7 

-on each ot 1ts attributes. 1mplJ'1DS that one could increase 

the complexity ot a stimulus alone: one attribute, while keep.. 

1ng other attributes constant. 

In add1t1on, Dember and E~l propose that attention 

is a f\uiot1on not only of stimulus complex1t7, but also the 

psyoholos1cal eomplexlt7 ot the 1nd1v1dual, wh10h changes with 



exper1ence• An 1nd1v1dual. supposedl.7 baS a1'1 ldeal complex1t7 

value on each st1m.ulus attribute which corresponds to h1s 

ab11.1ty to interpret 1nformat1on on that attribute. ~rhese 

complex1t;r Ta.lues may change lndependent17 or one another. 

F~r example, an 1nd1v1dual's ideal complex1tT value on one 

attribute may increase while h1a complex1t7 value tor another 

attribute remains the same. The ideal pqohologt.cal oomplexitJ 

level 1e charaoter1stia ot an 1nd1v1dual at a glven time with 

r·eepect to a spec1t1c stimulus attribute. 

1'he 1dea.l. compl.exit7 levels take on 1noreaelng values 

witb increased exper1enoe. St1mul1 which are s11shtl7 more 

complex than the 1nd1T1dual• s momentary ideal will seNe to 

1ncrease the oomplex1t7 ot the 1nd1Y1dual· Dember and Earl 

call thele ••pacertt stimuli, and state that an. 1Dd1v1dual. will 

attend to a set ot st1mul1 1t the set conta!.ns a sttm.ulus that 

1s a "paoer•• tor him• "We postulate that u.nder that cond1t1on, 

the 1nd1T1dual will apportion his attention among the st1mul1 

in the set 1n proportion to their s1m11arity to the pacer, 

with the modal amount ot attent1on applied to the pacer•" 

(p. 95)• 

As the 1nd1v1duel has cont1nuaus expe:r1ence with th1s 

set of st1mu11, h1s ideal level ot complexity w1ll increase 

until the set no longer oonta1ns a ttpacer", ~· the set w111 

no lonser have the ab111t7 to ehange his level ot psycholos1eal 

complexity. At th1s time, the set will lose 1ts attention-ell• 

o1t1ng property. 
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Presumably, as lons as there us sultable ••paoera" 

available 1n the environment, and as long as the 1!ld1v1dual 

can respond treely to all of the ava1lable stlmu11, hls ideal 

complex1t7 level wlll continue to 1nol'8aae to the 11mlts ot 

his here41tary endowment• 

Walker (1964) expands the bas1o concepts ot Dember 

and Earl to s1tuat1ons where no event near the opt1mum com­

plex1tr ls ava.1la.ble. It the s1tuat1on tnvolves complexity 

below the opt1mum, the subject becomes bored and restless. 

~~rhe most common behaviors that would result from such a s1tua• 

t1on would be a search ot the envlro:nmeut tor more complex 

events, locomotion to another env1ronaeat that 1s more complex, 

attempts to d1tterent1ate prev1ousl7 unexplored potent1al com­

plexity 1n the environment by ehlttlag the attention, or tbe 

ad:vent ot sel.f-produoed st1mulat1Gn through day<lreamlng or 

tan:tasy. An1 ot these dev1oes would serve to lnoreaae the 

complexity level ot the sequence or events that 1s ooourr1na• 

!rhe oppos1te ot the al:ove would be a s1tuat1on 1n 

wh1ch the level of oomplex1t7 1s above optimum• These s1tua• 

t1ons are usually ones ln wh1oh the senso%7 1nputs are prov1d1D.I 

more 1nto:rmat1on than the lnd1vldual can process, ed m&7 re­

sult e1ther when the external env1ronment 1s too complex, or 

when the emotional system ls 1a a h.1sh1J aroused state. Be­

actions wh1ch are llkel7 to occur 1n th1s 1natanoe would be 

attempts to narrow the attention to a l1m1ted portion ot the 

mt1mulua 1nput, locomotion to a less complex o1rcumstance, or 



~tat at:,eatlon 1M~ •he aame et111Ulua 1ft an attempt 'to "• 

4uoe t:be P8J'Oholo&loal OOQ1eZlt7 ot the altraatloa 'b7 oraanlc• 

lns tbe 'I'Cfi:F ooaplex •'lmlla,loa into a a..Uer a1111ber of 

•e11Dka•• Thl'olllh these Yarlou aeaaa, tbe 1ft4lrt41la1 aeet. 

t.o lllllJltalrl u op,lmal leYel ot ooaplezlt7 that be oan pro••••• 

Wl'h propeaalve expeJ:lenee, the 11lf.1Yldaa1 seeks ..,. an4 aos-e 

eomplex 1eve1a ot atlfl1llatlon to keep paoe WS.th hla ewa ctevelop. 

ldft'• 
we oa.a see tbat the reeu1•• tound \9' fho•a (1965) aa4 

BreZD.U\11, Jl Jl• (19,6) alve erttlen.. to w.ppon Dem'ber aa4 

Barl•a theor,-. Ram.e1,., 'that u the la.taat &TOWS older be allows 

an taoreaalq pretenn.oe ter mo:re ooaplez Vli!IU81 at1mt41• Ia 

these stua.tes, the atla1l1i tbat WU'e peteRed wel'e pre8Wiab1J 

'••• wb1eh ,... moat atmllu IJl \hetr seta ,., the •paoeJ:t8 

at1aulu toJJ lntaat• ot a ClYea ace• Thua, they at,raet.e4 aon 

attentlO!l than UI.J' of tbe other atlDIIll used• The 1'81atlYe 

P~terenoes SlVea '- lnd1Y1dual s'lmalua patteraa Will obvlOUSlF 

'be a tlmotlon of the pantoular raase ot the stttmll uae4• Por 

ezap1e, 1n 'bhe &im4J' .. Bftl'liWlt JtS; al• (1966) • o14e• latanta 

abowe4 srea,est preterauoe to• the moe' oomplez atlmalus pat­

tems uae4• It st1mul1 ot evea peater ooap1eu•r bad. been. 

ad.4e4 to the sets, lt m1sht have been. tou4 tba' i.lltaftta would. 

aot Ju.ve palcJ. &1'8ateat ••ten'b1cm to the DtOat eomplez: ot 'he set;, 

W.t 1na'had would ba•e 41reete4 more atteattoa 'bO that et1au1ua 

willob most resembled. tbe •paoer" to• tbem• It woultl seem that 
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ve:rltloa,S.on, and. lt le aurprtalna that ao tew esp81:'1llfm.'• 

haY8 been 4eatsaed to 'eat lta tmplloatlona• 

The aoeo1t7 ot ezpeJtlm••••• at the lateat 1eYe1, 

_,. be attrlwt·e4 to the prevloua laok ot ztella'ble aa4 Ta114 

reaea:reh metbo4a to teat~ the peroeptul oapabllltles ot 'he 

Yft7 rouns ohl14• Aa B• L• White (196') polrata out, tbeH 1• 

a peat laOlr ot lmowleqe about peneptul 4ne1opaeat lll the 

b:wlarl lDtant 4ue to the pro14a ot aaeeaalDS Oballpa ll'1 PJ'O• 

•••••• about whloh .no aenatlve data exlat.. we wet t\enlop 

p:roee4\lftl 4ealpa wb10Jl owt.U enable Ull to ...... ~heae Obaa.pl• 

we w111 •• tum to a nvlew ot a aethod Whlob baG beea app11e4 

to the ·~ •t vlaual perceptlcm 1n infanta• 

The Vlaual PU.tlon Pretel'eaoe Methed 1ft Stud-lea 

ot Visual Peroeptlon l.a Intaatll 


Glbson an.4 Olu (1960) • who stve an exoeUeat :reYlew 

ot 01Dftat experimental metbo41 tor atudylJlS pa.roep'Olon 1ft 

ohl14ren, attribute tile· pauetty ot nonatlve 4ata 1ft peroeptloa 

aot to wealmees lD metho4o1og• but to the Sfteral 1aok ot a 

tftlv d.e?elopmental appi'Oaob to ,....,.pt\lal pn'bleaa• A :reTlew 

ot the 11terature woulfl aeem to bear th1s out. However• metho4o• 

loaloal. PHbleu 4o ulae ldten cme wishes to stuctr percept\lal 

4welopment 1D tbe pre-verbal lntamt. The parohop:byaloal methode 

whlob can be uaed. wtth tl\e yerllal. ohU4 oerm.ot be app11ed satls• 

taotorU,- to the t.atan,. IDatead, "1D41eator• respoaaea IIUSt 

be uaed. WhlCb ue auttlotentlr we11•oool'41nate4 at bl.rtb to be 

http:ve:rltloa,S.on


rellable• One ot the aoat w14e17 used ot 'he bxtloator Jte• 

apoasea ts ocmlar orleatatloa• Moat ot the stuAlea uslq tbla 

measure have em-pbaslaed e7e m.o'V81Uilte 8!14 •laul a1;teattcm, 

m~ b7 t1xat1cm• 

McG1mla (1930) and L1Da (1942) both uaect motion plo~ 

recorda to stu4J' er-e m.e-vemen.ta d.vlne; s:ustalftecl naual tlsa• 

tton and pursuit, amt qe moYements wes-e also •••4 br Chase 

(19,7) to study color Ylaton tn l»taat•• Beoeat exp.ez-taeata 

have eilple7ed. a method pattemed. atter tba'b used tv staples 

(1932) 1n a stua.7 ot oolor 41acntlm1ua1:10n• Staples aeaue4 

that it an bltant were ps-esea.te4 at.llll1taaeou17 wltb two atla• 

lus patte:ma, and he 1oeke4 at one et1JI'f.dua sle;n1t1oaatly 1onaer 

than at the other, lt o0\114 be oonelt:lde4 that the 1ataat was 

41serlmblat1as 'between the et111Ull• Ift tttie method, 'he etiau• 

111s ls salt! •• be t1.xate4 whea lt• oozsul retleotlon. is over­

lapping t;he puplla ot tbe e7es. The exper1aenter, obaervlne; 

the oh114 tbrouatl a ....u aperture, :noo:rd.s 'he lenatb ot tue 

that eaeh obJect la tlzated• BerlJDe (19.58a) ue4 a mo«ltloa• 

tln ot Staples•• apparatus M stud.,. 'he etteota et albedo and 

OOQlent:v oa vlaual t1xat1oa 1D the bltant, amt hate (19.58, 

196.3) IUl4 Fanta, OS'clrt fJ1d U4e1t (1962) used. a alllllar method 

'o stu47 pat'iem vlsl.on• 

M041t1oat1ons of the same method b&Ye beea uaed. to stucly 

ton peroept1on (Pants, 1961) 1 oomp1ex1t7 and ruwel'Q" (Fartt•• 

1963• 196l+t Mottett, 19631 s~, Ames, 8114 Mettevt, 1964t 

http:m.e-vemen.ta


so 

Me7er aDA Cantor. 1966) 1 brlShtneaa aatt oomplexltJ' (Berahea• 

aoa, 1964)' aM. 'Vinal aoutty (Fanta aatt OMF• 1959) • to 

mentlon a tew• the visual prete~enoe method 1s now betng 

Wlclel, used 1a rese&I'Oh on tntant peroept1ou, and. 1s the method 

emplof'ed. ln the preseat reuaearob• 

Dnelepmeatal :Olftereaoea ta Pattema 
ot Looktng Bebavlor 

The tlll41nsa ot several -.rllel' atudles have 1Bdloate4 

tba~ there are 41at1n.ot ttlttenao·ea 1n pa'btel'fta et 1oeklaa 'be• 

bavior at 41ttere.nt atagea ot development (S11tea aa4 Ames, 

196Att Allee aD4 Slltea•~ l96Jt Steetller. 196.5) • Theae dltter• 

eaoea ln leoklq behavior are 1n tlttemae1vea valual4e to~ demon• 

8'tZ'a'blDS the d.eYe1opmeata1 Ohaasea tha' OOO'tlr 1J1 the peoeptual 

pJtOeeaa. ~· pl'evtouelJ' aeatloaa4 atWI.lee haTe shO'tlft 'hat 

ltables leas tban two aontha ot ase hl\4 to ho14 ~e11- tlxa,lon 

on one e\lmulua to:r a. lcms t1me• Old.ez- bablea (t1Ye m.o:ntba 

old.) 'ead to eaaase 1n a ach aoH aoi;tye aeannlaa ot the v1aua1 

tle1tlt Wbloh la nt1eote4 lrl the ten4eR07 to 41reot a lupr 

mabel' ot shorter tlxa,lons to the stlll\d.p pa'ltema. Tbese 

as• 4ltferenoes •e pa:n1a117 attl'1bu.table to the 1Dab111ty 

ot t.be 10\UlS 'babl' to shltt hla sue eaallF• as a result or alcte 

PHtereaoea pi"'4uoe4 'bJ' the toale-neok reflex• Oaee bls a\t·ea• 

tloa 1a "oaphred" ~ a attlllllu, his aae remalns tl:u.te4 on 

lt• He 1•• 1ft essence, a pasa1•• 'f'lewer• All the ob114 matures 

8114 salae sutt1olent l'IU.8oular control ovez. bead aa4 ere 

http:41ttere.nt
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movements. be eacas•• 1n a more aotlve eeeoh pnoeaa la 

tdllob be ·•eaptuee• tbe atlllult, fttber thaD belq •eaptute4 

by• thellt In a44ltlon, tbe o14es- ba'br la !IOJ'e eaa117 41•• 

t~aetea. b7 ennneeua ati.mulatlcm, aD4 be apenaa ••n tlme 

•nsased 1ft a VAI'lety ot 4tvenl-ve aot1Yltlee whlob take bls 

sase ._,. from the atlBndu pa•t•ftUI•· 

Tbeae dltteren.t pattema ot leoklns bebaYlor 4eaene 

atteatlon la ratve ezperlmeatatlon ln 01.'4$1' 'to d.etenlne 

tbeu rellablll'r• ant te ••• 1t 41ttenat aapeeta ot lootlns 

bebavlor lllsb' liVe tulle,. latonatlon Hpr41DS tbe develOP­

meat ot Yiaual peroepttoa la tn• human lntaa•• 

Tlte ooUeotloa ot aoruttn 4ata oa the pereep,lon ot 

aeveJUDt ar.u1 ooap1ex1t7 ls poten•tanr 1aporunt becaue thez-e 

1a ev14enoe that the pereep,loa ot m.ovlns 4eta11 may ton a 

baala tor other tnea ot d1aorltalnat1en, epeoltt..U~ tbe 

pez-oep,lon ot d.eptJh aD4 the developaea' ot eoelal naponalv•• 

ness. A RVlew ot thl.s ev14ence tollowa• 

la tnYestlaatlns •he 4evelopaen' ot depth pe~pt1en ln 

4itfereD' anlmala, Walk aa4 Clbaoa. (1961) emp107ed. a atmple ez• 

pe•taental set-up oaUe4 the nnal e11tt• ftle o11tt was a 

almu1ated. one ooulettns ot a beard la14 aoross a 1arae abeet 



ot heavy slue Whloh wae aQpo:rted. a toot or mos-e a'bove the 

floor• oa one slde ot the boUtt a sheet ot pattend matsenal 

waa plaoetl tl\18h aaa·lnsi; tlle undez-a14e Of tbe slasSt 81Ylas 

the alaas the appeara~~ee ot ao1141tF• oa the other ald.e a 

ahee'b ot '"• same makrial was laid. ea tbe tlOOI't tl\la sltte 

beoota1ft8 'h• v1aual o11tt• YO\IDC orsan1au ot eeYe:ral 41t• 

tel'ent apec1es, in·olud.ln; human lntanta, weJ~e plaoed. on the 

olltt• Roet or •hem a-eepon4e4 \9' movlns to the •eball.ew" sue 

ot '"• elttt, lDtlloatt.q at 1eaat a pan1a1 4epen4enoe on 

vlsual oues tor tbe peo.eptloa ot 4eptb.• 

fR vleual euea 'Whloh could. ban pl87e4 a 4eo1alve 

role 1ft the pvoept1oa of 4eptb ,.... the alae and spaolq ot 

tbe pat,em, Whlab 4eoreaae4 with 411taDoe, aM. tbe oue ot 

motlon. puallu, wttleh oauaetl the pa'ltem elements oa the 

aballow a14e 'o move aoz.-e rapl417 a.orose tbe tle14 ot vlelon 

when the oJ:taaalam moved lh poatttoa. In aubaequ.et expe:rl• 

aeate, G1'b8oa ant1 Walk ls•1ate4 tbe etteota ot eaoh or tbeae 

oaea ftom one another, ·and toW14 that aotloD ~lax plQe-. 

1t~poz--.n• :PU't 1D the 4epth peJtoeptloa ot h1ll1'1laD8 aad other 

animals .... the 'bime ther aCQ.ulre loOUIOt1en• They point out 

'ha' Sllat;omJ.oal. evld.eaoe auueats tba' aU aalmala with eyes 

are. aeasltlYe to aotlon perspeetlve• Slllee oft17 some aalmala 

reclster the perspeo1slve ot b1nof1Nl.ar 41apult7, there mut 

be at least a JtUtla1 u'bt11at1on ot tke 1101100lllar •• ot 

•'lon parallax. l'tlrthe:r evttenoe to-. thla oonelu.alon was 

pNVS.4e4 b7 Walk and. Dottae (1962) who teuad that 4eptb 
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pe~ptton on the v1aaa1 111ft was preeeat tn a 'en-month•014 

mono0\1l..lc 1Dtaat•· 

Theae atudlee emphasise t.hat tbe ._.17 ab111tr of 

tbe latat to 4eteet ta0'1r&meat 1ft a textU'84 t1e14 oould PlaF 

aa lmportant :rele ln depth peroept10n• Tha-efore, 1fJ wo\114 

seem wortbHh1le to collect normat1ve 4•'- •o 4ete~e bow 

\he pel'oept1on. ot m.oTement mdercoea pros:reaet.ve 4evelopuat 

wltb ac•• The ooUeetloD ot aoraatS.ve data showlns the a't>lll,,. 

'<I peroe1ve taOYeaent at a ._1, as• 1ll01114 ao• p.ove that 1D• 

taniHJ M u.ee tbelr movement peoeptlen. ab111ty as a baale tofl 

d.epttt peroeptloa, but 1t wou14 prove that 'be7 lfli!2t4 use lt• 

Walters am1 Puke (196.5) ha?e ·Heeat17 pl'Opoae4 tbat 

'be orleaiJatlcm reaction .,- 'be the prlllal7 teua4at1oa tor 

the ll'ltaat•s soelal 4evalopmea•• ftte m.odlfleatloaa ot atten• 

tloa that eoaatltut;e tbta ftaettcm wlq th.e lntant lnto tre• 

,uent eon'-•' wlth the aoolal ascm•• who proY14e hla wl'h ••' 

ot ble vlaual and audl1Jo17' atiJJNlatloa. Uater rao2'11&1 teecllas 

and. other oaretaklns ooll4ltlona. the motheJ~•a taoe ls ftecluent17 

ezpoae4 to the oh114 at opttmal 41s\anoes tor patter-a .talon. 

ooaaequ.entll't the lntant has maar epporbub.ltlee to o'baene tbe 

aother.•a taoe, Wbloh has a luae vele_,. ot ••1mulatl.ns propes-­

tlea. The taoe has ocmtOUZ' u4 oomplexl"', and. aoves alrlost 

ooae•ant17• pa-ovld.lrll etlmulu Ohaft8e wlth everr movement.• 

http:��1mulatl.ns
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The taoe la tberetore aoaplez UJ4 aobUe eDOUih to bold tbe 

blt81lt'a "'tentlon ad. to provltte hlm tilth aple o;pponuJ,tJ­

to 4eYelop aoa1a1 reapoaalveneea on a :P111'817 pes-oep1Nal ·11aats• 

Thla newpoblt ..,.. ttra• state« stnq1J bV Bbetaso14 

(1961)t who 1lsted. tbe toUotdJts ad.wm'taae• ot nob a theoJ!7•· 

lt appeea to t1t tl\e e'baei'V1kt taotat lt rectul:res fewer 

aaaumptlona •baD leam.a. ctrlYe - ....lea1 1t prevld.ea aa a1• 

tenatlve -. tbeonea whleh hOlt. that tbel-8 la aoae 1n.a,blo1Nal 

:reaosultloa ot people as humanst and. lt eaa 'be lrlvestlsate« 

ezpeJ~lllental.lr t~ an Mal;rale ot lAtaat reapoaaea to 

••••ent, ooaplent,-, brlpta•••• eontov, •••· 
In I.Juppon ot tkll vlewpolat, we tla4 ev14eraoe l>J 

Spl'a (1946) that IQ!IUDl et au or par'~Je ot •11• taoe t.a nt• 

f1oteat to evoke a amUe tsxna the lDtant• Sa11lns bas fi'~W~u••'-

17 been aap1o784 u aa lndex et ao•lal reepoaa1Yeaeaa. woltt 

(1961) 1D41oate4 'bat t:he hWJAB hed. was etteotlve tor e11elt.lq 

81111ee 1n tbe toeth all4 tlttb ween ot ace only 1t lt was la 

movemerat or wbel'e 'heM was e7e-to-eve ccmtao• 'between latant 

a1l4 ol»Sewer. Ahs'eu (1954 a,b) aDCl Ambi'Oee (1961) have also 

•11Pbaalae4 the lmpol'taaoe ot mcweaeat aat. •7••to••7• oontaet• 

It wou14 aeea h-om tbla ev14eaoe that 110vemeat la a potent 4e­

••1'1'11Barl' ln the development O·t eeo1a1 attaebm«mt• It ls 

tberetore ~1e1ras to tlnd that AO qateutSo atu47 has ever 

'been 1Ul4ertaken to d.eteftbte aena1t1vs.tv to or pretezteaoe tor 

meveaeat 1D. the bWI.aft lnfa.at• 

http:aena1t1vs.tv
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In ad.d.1tJ.oa t;o tbe poaslb111tF 'ba' the puoeptloa et 

aovemen' mlaht eonVI.lnl'e ouea •o the p:rertoua17 aatloaect 

,,.,•• of 4laori.Ja1Da•lon, lt llllbt alee \e u.aect to teat Dtaber 

li'A4 F«rl•a paoezt tbeOI7• Demlaer aa4 Eu1 (195?) alltl lUlelaco14 

(l9Q) oonald.er aovemeatl 1;o be a 4lmensloa ot oeapleXlt7• aa 

lt 1avo1vea bttk tempoftl atl4 apat1a1 Obantl•• 1rl ail111111a,loa• 

TheMtOI'ttt 1t iaOHae1!18 aoveaeat oooea ln a vlaual f1e14, 

••• comp1ex1,,. or tbe tle14 stJou14 be lDOMUecl·• In the sue 

llllRfte:r, an taereaalrc awalar et ,_,. 1D tbe vtaual tle14, 1ft 

t8he ot textJ\'tftl 4~1. wt11 also taoreaee lta ooaplen,,.. 

It we lDfteaae both ot lbeae dlaeuloll8 eliNl'-•oualr, idlea 

Ps-88lJII\'b17 we pftduee a etlll1d.ua tle14 wh1eh 1s ot p-ea'er oom• 

plentr than eae pi'Ottlt.oe4 l)J" matllp\llat1JI8 elth~ 4lmeaa1on 

alone• If we a44 tshla to the prealae tba' the l4ea1 oomplexl'Q' 

ot the ob114 lftos-eases wltb. as•• thea w can pe41ot that 

there wUl lWI some oeabtaatloa of teztuft and IIOVeaeat ttaat 

tt111 z-epreaea• a oelllas ot oomplez1'7 'beprd Whleh i;he Ohlld 

wU1 ao lease• be ••--•teet• Thla oeutas. OS' pacer, ah0u14 

be .-eaehect •• lowe~' levels ot ooaplezltT 'b7 roursae~ eh.Ud.ren• 

A atlmulua pa,tft'D wbloh lend.a ltae1t weU to the 

a111Ultaaeoua IIIUllpula,loa ot 'both ot tbeee cllmeasloaa ls tsbe 

obeflkerboud• Aa ctlaouased ln Allee u4 suta (1965) , •wot 

•1111 baVe oheoker'boarda been uaed. td4el7 1D lntMt tlxa,lon 

shd.lea. 'bat thq aUow the eaar oon'brol ot keeplq black and. 

http:etlll1d.ua
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wlllte .~u equal wh11e 'bl'eakins up the total area lnto moJ'e 

tUld more parts • • • d.etln1•lone et ooap1ex1t7 ln tens et 

n'W'Ibes- ot tl.t:nuJ, number ot paris or aaoet ot ocmtJour 4o ao• 

aoaVad.lot each other• Flftallr, adult 3\\dpent;s ot eoap1exl\J' 

aJ'8 elear, and \agree w1~ tbeae pbJ's1cel. 4etlnlt1ons 1n oalllrla 

most oomplex tbat cbeolreboari. wlth the laraest m.abel" of 

•ttuarea 	1a lt•• (P• S•) 

Pre11m1Jia:l7 work on aoftment perception (Ames and 

suten, 	1965) has 4emonauated. that a movlftl; oheekel.'boa:rd pat­

tam 1s ettectlve 1n elS.oltlns atten'blon 1ft tbe lntant• Its 

teztu.z-ett t1el4 s.s ve17 atmtlar to 1;hose uae4 1ft earlJ' expert• 

seats on movement pereept1oa (Jztown. 1931 a.b), &ft4 peralta 

one ·lQ Ya:rt speed ot movement. tbe alae ot tbe squaree, OZ' 

'both• 

1ft the research 'M be preseated 1n 'lbls theata, i•week• 

o14t 16-week-o14, aa4 a4-week-o14 latanta are pz-eseate4 wlth 

mev1na Gbeekerboa:rd atlaul1, aa4 1Jb.e1:. Ylnal t1ut1ona of 

tbeae stlmull reoo1:'4e4• Iactepelldea• vartablea are ase, speed. 

ot movement. aa« oompleutv ot tbe obeokerboard• Tbe nsearoh 

was d.ea1ped. '- teat the to11cndJ:lt; bFPOtkeaes • 

1· D! (U!I£ • atJ.a}Qy ..... 'b! ·II" t1gtlpa it 

el,•&••.t£91 &atyta• 
a. Dt a+dtr tu. tat:e1i• sa• lliD r•oaae&x•.v &1 ,. 

flft!E!!!!Uu ln. saeed Rt •l&&Y 1.9l'!&89!• 



S? 

Al'bOUSh 1D.faats• reapoue '- stl..:tu.a ao1'eaent bu 

'been h7f0tbeala:G4 'b7 etheJ:~a to be ps-eaen' and. tG toN a te.sla 

tor dla•lmlaatton tor 4eptJb (Walk antt Gl'b~Joa., 19611 Walt ani 

D04aet 1962) Ol' tor '"" 4evelopmea1s ot aoolal responslTemesa 

(ltbelD.IOld.t 196lt Walt-.s .tllld P~ke, 19tiS) • the" ue at pJ-GsentJ 

tew 4ata available om. the etteet ot spee4 ot mcwemGD.t on tatsnts 1 

respoasea. Studies ooapare meTeaent wt·th no m.ove...,_t (f•l• t 

Morgan, 1965), b\\t ao ase Dormatlve data on reapoyea te 41f• 

terent. speete of aoveaeat ~available tor eblldren 70~:t 

thaD alx rea.a old (~eat:er and <laJ'pe~tter. 1958)• 

l• nlm&JLJI.LDl8!ULt.Jalfi..SWLJ~W-t.II.J!IEJSt;J& 

!Ill ·liD t&M!YI &!i_ *1&&~111• 
The z-ese~ et ~. aea, tm4 Moen (1966) '1ula 

ekoWD 'hat •he olttfW 'be infaat, the more oomplez t:he ebeoke~ 

bota.ft\ he fixates most• Depend.J.q ea 'he ase ftmle d4 on the 

ram.se ot oomplesl- u.s.a, 1t ls posalble te obtaln..,. of e~ 

tunotloDa n1at1ns etlmal:&e ooaplexlt;v to &If'• Us1fts Dtu\beJ­

tm4 !ul'• te:rmlaolog (1951), lt all the etlla41 p"'sento« 

are atove the lntaftt's paeer leY.el, thea the mon oompl~ tbe 

st1aulua, the leea tt w1U 'be lookefl at• If come ot the t~tllaul1 

are above and ilOBe below the paoel' level. then 1ookin8 wUl 18• 

.-.ease w1'bh oomplen'b;r up to the paoez- ea1. thea 4taOJ'~e wltb 

hrtheJt 1a.areueS3 la oompled.tr• Ptsa3.1re lf all stlmull ~ 

below 14h~ lntaat•a paoe:r level, then beeames ln coaplezl'Y 

pnt\uoe lnU"easetl 1ook1ntt• 

http:nlm&JLJI.LDl8!ULt.Jalfi..SWLJ~W-t.II
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It la 'h• latter ease wtl1eh ls hJpotbeelse4 ,., bold. 

ln 'bb.e PH•••• s-eaeuoh• Tbe brPOtheala 1& baae4 on the s-e­

n1'• tO\Dld. w B"liiWl• Amea, and. Moore (1966), ust.as ata• 

t1011817 oheokerlxtal'd.s• T·h•7 toUDCI that 8·we•k•o14 lntaata 

loeked. aoet at a Obeelre:rboazttl ooapoaect ot 3/4 lnOh squares 4lt4 

slcatt1oant17 leas at eltbel' aon eomplex (1/4 lnOb a~ea) 

o~ leas eo:raplez (3 lnah scauares) che·okerboazttla• In tbe presea\ 

res~eb, 'l\be _,., oom.p1ex level or e:beek.-baUtl used. ls com.• 

PC\UI~ect of )A iaeb qUU'es, aa« the J01Dll&&t poup of lat&Dtm 

\UJG4 t.s elab' weeb old• 'rhus 11: app~a that au •h• et11Nll 

a..,ye at o~ below f;he PZ'ttsumed. paoeJt level ot wert 'ilhe ~at 

~up of' lDtat:s. Slaoe wltb laenaelna oomplexltr within the 

l'aftSG uaea. the st111111u w1U aon olosel7 app:rext.ma\\e the paeez; 

l~JVel, '' ls hVPo'bhealsea that the aoN oomples the atllmlue, 

th• ~· lt wUl "be ttxated.• 

If>. 

&1:U &!tEl an M &iii DI!J• 
The pi'Gtllotea. izliJe:raotlon 'ltetween spee4 aa4 ooaplentF 

is bag.EJ4 ora \he work d.oae wlfih adults tor J• r •. Bftwn (19.3la) • 

bl W41eh be tcnm4 tbat aovem.mt 1ft a flel4 ot ·~ ob~eots 

as pe:ree1Yett as pheaemenallr taster tlvm it was 1n a tiel4 

ot eqval a1sa ln whleb idle o"bjeots wes-e l ...r. 

oao poselble lntot-tel'ence wlth the app11oabUlt7 of 

this ~theela ••t toe DOted.• Xt a) as auae~teti 'b7 :Dember 

aD4 Bvl (19~"7), movement aa4 textural comples1t;,r ue bo'h 

http:aovem.mt
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resar4e4 as components or aome ove1'811 "at11D11us eoap1ent~", 

an4 'b) aa a441,1en er lld.lt1p11oat1ve 1ntel'aotloa la aasumea 

between them, &114 c) lataata' ftspoues are 4e,erm1Jlle4 _, the 

resultant crrel'all eomplezl'J level. then lt ls po•a1ble tbat 

the tot;al ooap1ez:1tr pJteaent;ed allht esoaet tbe pacer level 

ot the lataats. espeolallJ' ot the FOUJJ.18r lrlt&Bts. If thla 

weJ.-e ••• oae wo\114 hJpotheslce that when at1m'd.l were sliRil• 

taneo\UJ17 at h18h apee4a anti h18b levels ot texhral oomplexttr. 

70\m&er lntanta• looklas would be lese ,._, what lt waa at 

loweJr 1ne1s ot apeed.-oom.p1ex1'Q' oomb1aat1oa. 

However, altheuS}l Dember 8ft4 Earl (1957) talk of both 

movement and textural oomplext.tJ as betq par,loul.a:r tona ot 

•oomplext..,-•. th•J' have not speo1t1ed tshe results to be ex• 

peoted wttea two aep&Z'ate eoapoaenta u-e oom'b1ne4t and lt 4oea 

not appear that qpes-tmenta ba•• been tone to tea• thla polat• 

Theretoi"G. tOt: tbe ttae be1n;, a almpler hn>Othesls ls aoeepte4 

tor lnvestt.aatlcm• 

S• ib• RlA•E b l·N:Rtr Jilat iiEIB HI• DP"Uit IIJ!IIU! 

&aa~&e. at.. ih! .•~aeus. • tYSBM AVD1f&s '' .ea8b leU• 
Tb.la hJ'pet;beat.s la 'baaed. on prevlous woa 'br Sllfea 

an4 Ames (1.964) and. Ames and S11f'en (196.5) • Tbe preaeat JteeeaH~t, 

beale\ea sel'V1DC as an a.t'beapte4 replloatlea ot •tae1r tlll41Daa, 

explores the 1mp11oatlona ot tbe 4ltterent 1oeklq pattenaa tor 

lestt1mate oom:partacm of 41ttereat qe poupa preaea1:e4 wltb 

the same atlmull• It lntMts look lD. 41tt_.n\J wars •• 41ftereDt 

http:oomplext.tJ
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aaee • What measure ot 1eoklq 'behav1or caa "be uset.t to compare 

sroupa w1tb one anotsher? 



xataa11 euli.Jeota wen elttataett to• t~ae ._....._, ,_ 

tw IIOUOea. lletlloea Wft 81llt out to a11 ,..._,. lJl ... 

Hal.lten, oa•. ••• a.....,.... the 111•* ot tileS. •• 1a 

ae 1o,oa1 .,..._ ......,... ~·• aotleea wn pJ.aaa4 bl 

Y_..\W'u.· a.a. uap1tJa1•• ta »eQeue to Mtlo••• ,..,..,. 

~ 1o v.o1a••• -.~aeu 'ba\Jlee: to-, the ~-•·· ,.._ 

n'b,Jeot-. eae .._the 1alMIRt017' as slfta ta.H *••-•• 
•• .., lle eoapleMa tae ...-laeatlal .......... a. onlJ' 

baala ,•t .at~\t~eo• aeleetloa 1l&8 _., 1114 lfttaata wn 41a....Su 

4ebla tbe ...-~aea'-1 aeeale 0111,- S.t tlbev Ud. aot oemple•e 

tile a$lalllua ee~•• lteoauae •t ~ •• talllas alll"P• 

A ilota1 Ot ,, IU'blettle ._. »ua 1B tlle ~'•' 

!MI'W,•t1D IM'b,.feete •• »tal ta eaob ot -... aae .-upsa 8 

weeJca. 16 ••••• a4 14 weella ot qe,. sa'bi•••• w&tllbl. aa ap 

anup ....- la ace 'be'weea eae weak ,......~ aat eae ••Jc 
•14U ._. the 88Ct t&ae4 to~ l&llelbll 'he P811P• Wltttla eae!a 

aa• peup elsbt ••~••• weH aaalped, :raatlolllJ' '- ...~~ ot 
toe II'OllP• pnaeatu 11lidl 4ltt•nat 1e9el• ot ~·• ooa• 
plea11Wt 

AD ad4lll0Ml 79 altleo•a ftft IUD lNtJ 4laeuf.e4 ha 
61 
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•tt• tate -..11'&• ~- et taU._. • eoapleM *• apeatl• 

aealal •W'l••· Mo•t ot *• 4lscal'4e4 nltJeet• """ tftll ••• 

o14eet aee aw•»• at tile· eaue ot 'tllel.» tallun te ooaplete. 

1dte ••lee .- onlDa -.d. PH'h•' at baV1aa to lle RPiae•1 

Data tna lfiJC (W.JO) ot -. e.we.--el4e ...~ · <•&) et • 
16-weell-0148 IPDi aa4 J'fl, (Ji,.Jtl) O·f the 14-wee-o148 JnUl 1MtHI 

418flal'4et • 

.. .,,.. •• 80lltlt••• ., ........ e!aa111Mt~ 18 ...... 

s l?t laou• z I) ~bee alOb eao1oM4 a ao'bU otb att laob•• 

ioaa u4 1' S.hee w14e. Dotll tile os-tllt at eb.aalae wen llfn1D'-4 

oa a .-.e1 tl'alt8W~tk oa ._.,1... oae •la tJt -. ollabe2' waa 

opea 10 ._, •• enll oet44 be ftfl1e4 ta;fl&fRfll•lll t.·• oa a 

~- -.a altm~ the mWllae et '"• ••• ae ... et the 

Ulb a• ualt~ Qal&ft 81... lt• ~ ami p,...,_tet IJJ'881 

lied¥ .....,...,••:· A 10ft plUow .....a u a •••--•• 1114 to• tile 

,....._. tatate .,_.. pUloa ...._. .Plaee« •• tile a14ea ot tu 

bee4 to PRY••• eu,ea•&w lleat ..,....,• .,, e. ·oldJA'• t1e14 

ot nsta •• n•tnotM to the laate ot \be .._...,, 11h1ell 

wu ooven4 ,_.nan ••• tel.'i ott hIke blallk _.....,olont 

waU •••1184 'bl' tlie epea e.~ .Gf th 'box. l11lAidaatloa •• ,... 

v14e4 troa 'below 'bbt 1Dtaa:tl•·.a tleltl of new 1ar .., 61W b\tlu., 
~··• 'bellla& a4 '• tke 1tltt aal •tsll' of tlie llea4. 

A i•taek peepllele •• ••••1'84 lB -. --. oelllas 



11 blel\ea alMWe •• btaa••• aeu. cu••nd. 18 ~~ w ae 
~-· ard l•tt •t be PM*le wen 'fJW 1!Je1'1 WAlGb 001114 1HI 

bl4ln41118Ur' ....,_ at 4ifteftAt •PM4•• BMh 1M1• pn•eate4 

• flat newtaa ...., 11 b.lobee • ' IIUJ!aea .. -· lataat. 

fbe lJeltJ8 RB oa N'b\'tel' ·MU••• •**-' te the .._._ e.Ubs 

..., ._. u1vea 'lW ••· z.rar•••• C•1o• alae• ••ten• ••• aolt.A, 
--~ .......,..,.,. ,.... 0-'1008 ••,... • ....... 

••a.,.Uetl 1JJ' aaati83·1F 811,Jaete4 UalHcata'-H• twe wodea 

blQthl ....... npt 1JIIe \\ppea- 'Yl.. •t ••• lrle1ta tl144a tl'oa 

ae eape•~atm._... A ttSailow 1:Jlla4, eowftfl wltlll M\7 'blue 

teltJ,: -. attaoltd ltt Ulthea 'Delew tile oellbts ot •• ._•• 

M'l4 MalA lte U.va hdlsoatl.aUF UHaa Ike oilaa'IJeJr fllea \lotte~& 

M top ot tate 1Btaat1 a tte14 et Yleloa•· aeeJOaMe •n n• 
..... ea a BW111nk HoUl 91 tee.-~ •..._, •....._. 

liOYiBC at. a apaad. ot 1.1 a PI» ---·; ~ O!laaaela Of tile

•••n• ._. aetl'la'kd bi48J*l4at)lv w tw wttou ahaobet ......,., -·..,..~. 

!lte .lfllaUU wa. toe palR et e.Uen be1tla aa4e ot 

at'be lalloleta,, palftW •• 1>14elt aa4 1dllte eMokes--.. 

4aet.au. ••~' Ooaplal'F Lenl 1,· ae ...._..,._ •••las 
, ..., ... of 4i t.nell "'"*"'• Ult fll taea lllaelc ara1 belt ot 

•• ..,._. Level a •• a &edaa ...,.... et ' Saoll l4aa 

aal. tdliM 8fl*'"•·•: Left1 l eoulsse4 ot a •lleekwlleaftl 



•• 

ooapaaeA ot 1t 1MA stuue••. aa4 Level 4 ooule1:84 of a 

-~ ...,..... •t "' laob ....... Bull ltMtl ., 

OOilPlest.tr waa PN•••• Ia oae snv ot nltl•••• tn11 eaa~& 

ot -· is!lne ·aae left1a.: 

AU Sa~aata ...-. ,_..11111tt to ·-.e labeatson 'b7 eae •• 

ot ••u ,.._,,. *•• idle ltll14 •• a'lrab aa4 ta .,.._ 

baoJt he wae plaeed. SA •• ei*Ue tw bla aothe Co• ta111e•) 

1lbo ~ ta •• I'Oftl\ '-' oa ot •• l.ata\1 
• tleU et 

n•1•• ae olb _. ••• P1l*e4 ta• -.. -•• to a peal• 

1Jloa iA Wllilb tile lataa"S'a .befl4 1111 41no•1r bel•• tllle pota• 

as Wlllob tta• sta.a.:ll Wll'e to llPPG•• De lt1b1.4 W&fl ~ 

uawa .- t~ut a~u ,...... wue aoo nelllle to tbe Ia• ,.... 
But ..,............... 'belllat •• .,,......., •• 


b.S ef t~a• lafaatt.·· Be nl....a-. l4lrt4 llalfWF • ._,. 

ae tatatJ eo\114 1le .._ ._.. a At· &Reb o,...,_UMa hole 

"' 1a tae ltllafl.; waea tu lataa' wae l•Jdal., at tile 

..,.._ et tile ee111Ds ttae l4la4 •• nlaC84 •• nn et 1*• 

.,-, atUvattaa •• HOene• .U • ._,, fte etl11111u ,.,. 

tKwu weN ..neotu • •• eoaeae et •• tataat'• .,.••• 
aea ilbe .,•• wue 41ne-.t towal'de a ••lulu •••• •• 
Jaee •t , .. pa'bhft OWS'lappe4 tile pu.p11.t U Yl.... -­

tile •blenaltoa bele. Tllla •YRkP ot »eneo•et t.ra~a• u4 

http:OOilPlest.tr
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PQ11 waa •• ultenea et ttxaiilOil• wtllle o1D8ft'f'I.Da ae 

eull.teo• tue118b t;he ••••nasla ole. •• eaperlaea-.• n• 
oOI'U4 •• 1eDS'th ot tiM et eatk tiaa•t• •• eaeb ••la\llue 

1tr pneai.Da one ot the wltou oa •• top et ttte cmaa••• 
The len lN.•toa ool"ftepoD484 '' tbe lett •••14••· .. , the 

naat 1t111toa s. •• •lab• ntalllu. 

AiJ 'he 4tllfl •t :JO aeooacla a 'lRI.aaeJ' b& ••• •1aa aetm4e4 

aJHt •• upe~ueauew d.Hw tile 'bltat. Wbla a1Jepped. idle t&aer 

aa4 I'Mol'4e~r«.. the ••aulu• "*'" ... t!lea ehaacd lA pze• 

JU&tlea. to.11 •• **' •rlal aDd. ,,.. J.ataata. •• flUleM4 ·oJt 

Huset lt 1*11- •• •••••aut•,: fbe tatenltal taterral •• 

aJPJO&taatelJ tea ae-ooa&at. alta•• 1lbla Yarlad. 4e,..Uaa •• 

ae Uepoa&•l•• et the tataa,,. 

A 1104ltle4 aellle4 at llatte 1fa8 Ud la tlte a$Ja'alu 

pnaea•••t.••• JlUrlrla eaob 38 Mctea4 lrlal eae at)11J.Ulue n• 
aat.nec •tat1.oUI7 1dll1• -. ether aoft4 hea •» -. ,_,._ 
ot tbe ~-nal tle14•: tlle vW .-&•• •._...._ WS.td\ -. lett 

nlrlul•• aovi.Da at •• taahat ••"'-' •••Jau•A With lt moYlbl 
81e'tf81l' on eaoll suaae•atw t»tal atlll 'bo'b eUraall aH ••· 

•1011tl17•· attse:r wtl1a •• »lab• a'&;taulua ...... taiMr .a eae!l 

n•••••t.•• 111'1a1.: ;aa a. ••t.n nnee wu ftD. ta ..,.... 

ol'd.••· t•• a "''al ot 18 •s-tale. ae ,... apae4 •••1aa• w»e 
••4 te:r eaoa of 11he tov lernla ot aomp1atw~· Tallle 1 -... 

tile •n• ot -'ill14WI PM•••'-tl••• Wl.'UI ~ .,.... t•11 

.... ···-· 

http:pneai.Da
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Table 1 

81s1mulus Preaenta'blon Order Show1118 ~.rr1a1 Nua'ber and 

Speed ot t'fonaen'b. BOth 111 lnohee Per secant. and :oesr••• 

z~ 

1 

I 

..' 

5 

' 
1 

I 

' 
10 

u 
12 

13 
lit 

15 
16 

17 
18 

ot '\fleual Aqle Per saeontt 

LUI. atllllu 
2•.5 lll·l•••·
1., tn.l•••· 

(6°59') 
(.5021') 

1.1 Ia./aec. (303') 

.-. Ia./aee. (1012') 

ltat10Dal'f 

8ta,1GDQ7 

S1i&1J10D817' 

SU.t1~ 

s•a:i1elfU7 

Statl0Nd!7 

Sta'1ollal7 

statlo11U7 

81Nl.tlOJIU7 

sttatJ.oDU7 

•' 18./Mo. 

1.t1 :ta.'/aeo. 

1.'9 J:A•I••• 
a • .s Ia./•••· 

l'rAI' dJ.Il\111 ....,~..-., 
St.t10l'JAI? 

Sta\10JW7 

Sk'b10Dal7 

Staf;lOJ18.17 

•"' Ia.-/ae•• 
1.1 Xll./aeo. 

1.9 In./•••· 
1•.5 Ia•'/aeo. 

••, In./•••· 

1.9 ID./seo. 

1.1 la./aeo.. 

.:4 In./aeo. 

Statl~ 

8t&,1cm&l7 

Stat....., ..........,. 

l'taiil8UrJ' 

http:Staf;lOJ18.17


Ia •• ••••tas ot two •t the 8•wek-e14tt ...,. ot 
-. 16•w8lt-a14a, 1114 two ot tate l.._.t-eu.a• ._ o'beernn 

1lflft uae4.. oae e\1....,414 * 1Dtan••• •r•• -... •• •lllal 

obeana,loa b81e 4lne1117 &boft ttae tntaa•• • hea4t an4 t.1ut 

otbeJt ·~ tlbloqb a bOle 11._,... ?t laollaa Sa f»at; Ill 

cbe tll'lt hole.- •••• 1aae ••• ollaVt"at1oa kele •• .,.,.. 

idle oeatU' et •• elll141a 1lo4r aad., tile ••-at olta....._ ha4 to 

ot.llei'YfJ tala abUt•• ••• hea u. &Dil•• Ae tuJl ellaeel'ft» 
opezatd ._ HHJNI.lal lNtiou on Ill• napeosl.ft •14• or Use 

ap,..tu iJO.p, tw 184epea46a' ••••l'4bla• ot tM lilt••'• 

a tate-.llftlftl' aanaea• :lOOft ,.. oaloula'-4 tu 

eaoh aabJMt t~r IOUJJtllll& •• aabe:r ot IMOIUI• ,.. ll ......_ 
•del 4vlfla 1dlleb the •~• apae4, ._, 1e, all •tae 

tue»' '**-' tlu::t1DI 1fhlob ,.. o'bawrel' J-800Ke4 a tt..a•lM •• 

•• 8Siaulu 1ih11e ••• •'*'•• ebnnft' eltlb.e neone& a tla• 

'1• •• tb.e oflb• atbl'lla•.:, u ""·•• u tla•l• •' a11. 

Be HOne .... t~etaUe4 eY.tJJ' '*• aaW ot vtala '"' eao.ll 

••~.t••• -... --~ to ,.,..._. et •tsal •tia1ilu PHSIB• 

tatle tlae. 

Tile ~ Ja1Jei'-Ott••w•• .....,.., .,.. -. elefta 

ftll3eot• WAll ,1,;, Pe_. •u ••:b3MV asneaeafl aa oalJ" 1'/f,, 

but apeeaent toll tbe ••• •• ftJt884. -.._.. ._,, u4 ,s;g. 
Aa obaerrac1••• _.. "' tlle ..... o11•1ftl" wen •• lla4e :hom 

http:napeosl.ft


a •••RI1 PG8l1J1oa ••• u.e lDtan••• lteaA•· ' ' wu IOJI81Jillea 

1Ut1o\11t , •• !WI ... cletulliae ....... nla14•• ..n.., .... 
11&1 OWS'l&PPlas -. papU ot .. •re-.: Ba4 he 'DOtl 'bee 11&111111 

o~tlou _.•., ._.. U..ctwa_..u tollllttoa•• oa• wou14 

llaft .,........ &a............. ·APftJI•• to 1le .... ~-... ,, ... 
IOtol"• vue .,,...._ •• ••.S. ....._. •••taa UHotlJ" 

on a. tl"~'• ao tba\ tdle7 wen .._..,... to -.. Ylewbltl 

-..- eal7 •r -. planlo cbtlft ltel•• .,,..._ •• te tt~e 

n1t,_. nU•• tdllob aoftl •• etla14u Mlsa.' ._..,..,.. •• 

1oaioal. pe18ll»lllV ot •• Uaruta »eapeadlq te ••·• •t 

Yl'ba't.oa • ot ..... ~•. ••,.•Wlr •• .,. ldek• .,._,

*• ttae aoten PI'OtlllfM« a *b &'Wll14e • ._ ~te~•·• 

aenten.· ...1 -.l&J.• t• •• _. .,.,,..,. •n ..... 
utq the .....,....• .._, .,... ••UniCl to• ta~e •• expql• ..... 

.. .........tal ............. :- .. 01dli.Mcl la 


•• .-ua1 ,..• ..._. •••·· 1a •• ._..,1 Vlala,,, both 

ellll4u ._,,• .ue allleUu hoJI ttte ,.,,..... new 'bJ" na• 
tloMif' aeol1Wlloa:r4 •••au p&bltet a 11lllta• IU411ouAI~' plde4

#••• 'bele.w a. bl1tJe ill tiM •--•• ..ulas. 11M O!leeaw. 

l»utla WN l4fm,&oal • •• ,..• .....,. Pftlenife4 liT aoa-aoYtaa 

llelt• •• c.-aitw .Leftl J <•-• :•t 16 taa ~tUMa) •' 

http:Yl'ba't.oa


oaeftlae, •~t• appaa1$u aa« pne~ weN lcleR,&eal ._ ._, 

a-epea-tla4 ta tiM ala eapelaeati. Tile •••• mov•4 idle ltelt=• 

•• UtttHat •»e•••·• \tat; tdle 'Hlla ._.. bl44e tl'ea ~- 1:w' 
......,.,...., ,......, Aa dtlfJloaal - .... 1,......1, 
tataata -.. 11ae<1 •• eeatnl INliJ•••••\ 



IR",III*IIA 
BltrreD 1~-o14 Ultata wen ·UI4 -. '•-' to• ime 

peeatld.e ett••• ot ••• n61n. u4 91-.,le • looklal 118­

MYI.el', 'ldtUe v1ewlas atattoaaJ7 -'laulu .,.,,... td.idl aot»ol' 

neu. , .....,. lbe MAl*• ot tt.eae uta ue .,....uect Ia. 

*fallle I. Pt.-. 1 npneeat• the da'& ,__li&Ur' ebOWbNJ 

Ike iMtbl 'lae ...., lGOllilaa •• •• nJaulua ,.,,,.. ea •• 
eiAe aen tee ..._,. lea4 _. ,_...,....,, All ana17•l• ot 

Yal'luoe, npn.-..._ ill table '• n1'eala • ttaaUl.-tJ 

etteota ot aol• •• Ylba'lb \\JOil •• t.ata••' loekial ttae. 

llltillall SdiJ I 

xa oRR • u••• •• M1at.1w ail'-atl.ea-a:fOU1Q 

,..,._.... et· •• toua- 1enl• ot oCIIPlattr Without ••• &Ul• 

'loft ot .,.,....., te tile tl.U,? aa ..alF•l• waa aMe et idle 

'- tJtial• la file. "~~tal dl'l•• 4u&q 'ldllob 

'both obHJce~ ,.,,_... ftllal.ae4 atatiOJIU7•' theo uta 
•• ~·• bl ta'l4e ••· aa4 p»enate4 81aJblaallV 111 

Pls1Dfe a., A tnto•'tlll' .aua1rela et •.,.,_.. (tata• .5) ktU.•te• 

siaaitloaat; mata etteete et ase 8lltl 80JIP1ed'J'• A "*-F te:e' 
?0· 
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8t1111a17 of soa4 con••l ftlala,' lllOwlq Totial TiM 

apeat Loold.-. at the a•laUl•• Pat1sea LOoated. oa tke 

sa.- Sltle aa 1a\8 MOtel' Relaa. Lo~ Tl.ae 1a A~ 

OY81' Sull3eot• 

litM£ &mid <&al&lt1/IJ.I9'dl 
e! lial_ ~ ,,, a.t 

htAal 
LOOldati 
~-iil<.l_. -.--,a.,_··.__ .. 

·~~ 
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Fig. 1• Sound oontrol data• showing total time spent 

looking at the stimulus pattern located on the same side as the 

motor noise. Looking time averaged over subjects. 
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/ 
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COMPLEXITY LEVEL 

fls. 1. ~rotal tlm.e spent look1ng at atltml1us pat-.ms 

4uztlba trtala 1ft rel\llar experlmental aert.ea when bOth ohecker• 

boa1'4 patterns nma1ne« sta•1cmal7. LOoklDs t1ae noori.ed. tor 

8•waak-ol4, 16•nek-o14• and 14-week•014 llltan1;a, aV8ft.Se4 

over aub3eo'•• 
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(.IJ'all, lfJt) lllove at.snlt1ou11 Uf'te.-.•• .klleoldnl ,,_ 

to• , ..,..,... aa4e 1tetwna aU ... _...••! blloa•taa •• 
-. S.weeJ~-o14 _.tlP lottke ellaltioaaU, an .._ •• 16• 

...11-.14 ... llt-W'Mll-olct ....,, ........ lS.wefJ11-o14 


...., loou elsaltloaatl,- ..,. .._. tbe a-...-..u. ...., 
(aU pta leea tataa .t1) ., aa allaitl..-. ot ,,. •OliPla&'F 

t..-.. sauoa••• 1dl&tt' tJU.ea .,.• .u _.., a .. ,.. _.. 
lJl ._tal looldaa 'iae tU tlltt--.t 1...1. f)t eoaJAtxl•• A 

ttlbJ' Mat tallMMe ._, L*Ml l •• lOOU& a• leu tbaa .U 

alallw level• et ooaJl•alts¥ (pta 1••• ._. •t1J. '*' Leftla 

a, '• liA4 At wen ut •tsattluat,lt Uttena• tna. eaoll. o11ler. 

wae la•o•tlon111•we• _.a ICP.IIP1eattr •• •• eiardtl._,, 

But "'"''• •t ......., ...., .... 4.S.'ft4 ftem .. 


...,.............. tlotal leolllDs , ........ aonas 8U&ul\l•· 


aac~ ,...., loolliBI t.llle •• tile unas aUDil•••· toW 1.._ 

, .. le tletlrle4 u tbe teal aao•• et llae IPftl tlatl:Da •• 

••.taa ••latlWJ avease4 •.,. R'bjeete. Peo•• lookbla ttJa 

11 4etlae4 U the PftPO»tlea et total looldac tlrae at 1Jetb 

JIOYlq aa4 noa-aetiaa atbal11 ._, waa 4eYO'Mct to tbatloa ot 

tll.e act"ftac ••llRlu•· Ia et~~u •1'411• peJNeaf) 1._ -ble 
stTee a OOJIPdliOa ot idle l'el&slve ...,., ot looJdJ:is t;tae U• 

.,....., -. •• ao'fiDa nllRlu. u ._,_.. to V&e ...._.._ 

etlaul.u. 



78 

·!.·!!a!111\~n.~l!il.&.¥n'&!Yi$\l. w!.m.··.·.e.•• !Iii 

Table 6 s11o'WS. t11e toW t1me. ,apeft.t. loold~· Q$ t~te 

~lift! et;lmulns· o'f~~ fou dltte~at spee4a a~ e.aotl of .the 

to11r 1evele of compl~ty, bJ'· the !)...eJ~-olt, lf~~~ek..o14t 

aat ~~~t:reek~l:tl. !fttaaile,, ~e s~ 4tlta. QJ1$ P*'e$~t$4 ~pht• 

odlrv.. ·~.a fl-~ 3• J&l>le f p~e.eate & s~n ot a. •~·••*1 

~~rei• ot ~~••e o"! tet$3. 1ek&as tlm$. at t~ •V:IJll stl!m•· 

. 1us to» ~ach .aae ·--at .Qacl\ ap~ .$lit 1~1tel ot eoaplext•v· 
..	~ '~• mal!!. etfoots weft .sl~&lf!eaa,, .as .'WaS·· iJhe &nteJVAotloa 

'b,&1JWtJGA ~ ell4 speei* ia OMGJ?i to. e~Jlil'e tl\Q .·Ratul'e et the 

el~l.fl...t 4ltte~a~a, a ~:lrsls et ·llriaQI" twatlt! was pes-• 
~~ on tbe tta•a (Tall\e I) • mt-aa theUih. ~ scsi• values 

' I ' ' •' 

toJt oem:plesltu ~" ~erta' eq'Wll late~s .tMWS aeal-e~t •• 

thle ilntatts!Ga .so that a 1'-ea~! ~sis .eould. ~ pel*fo~.l 

fhe s•e. YaJt~l4Ga a\14 tnt.•ctlou that ~.. sllft1t!oat~t JJ\ 

ttl& ove~1 ~sls ot· v~l$Dee -~ d.$0 sl•.ft._t ·la tile 

lla~. t.em4 Malvsl=• 

~.see. ettect (ft~.. ,.) ls <l'twl 'M a tte•e!ase ln total 

10ttltlfa8 tl11e with lnC~J~Aed .ASG:•· - -lfl)lS O:t 1lfteu tS'&ntl 

lai.leates tbmt ~ slope o:t 'be ~ ettf.ict is 1l toeatlr 

4ltte"at. tl*ea ae:re. Tukeg oe~l®!!S !JJ!le&te. tl\Qt t~~ 8• 

week-o14s aRt! '"• l4•week-ol4s look. •' tile movlraa:...at1.ult.UJ 

1. U l . ... \ .. d. .· 1.1 ... 1.. ,· r · 1L. 

http:at1.ult.UJ
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8 WEEK-OLDS 

-------- -• 16WEEK-OLDS 

24 WEEK- OLDS 

UJ 
::t 
~~ 
t!>z 
zo2M8cn 
..Jz
..J:::::;. 
~ 
~ 

COMPLEXITY COMPLEXITY COMPLEXITY COMPLEXITY 

LEVEL I LEVEL 2 LEVEL 3 LEVEL 4 


I.I 1.9 2.5 

100 

90 

80 

70 

60 

50 

40 

30 

20 

IOL 

A 1.1 1.9 2.5 .4 1.1 1.9 2.5 .4 1.1 1.9 2.5 

SPEED OF MOVEMENT 
(INCHES/SECOND) 

.4 

Fls• ), Total tlae apmt lOOld.DS a't the IIOYinc atbntlus at each of 'the tour 

levels oft comp1ezlt7• b7 8-week-o14. 16-aek-old. ltlld 2lt-week-o14 llltaata. Looltlq . 
-co, 

time avera.sed over sub3•c-ta. 

0 

http:lOOld.DS
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100 

90 

80 

70 

w 60:::!: 
j::.-.

(/) 
t!) 0 
z z 
- 0 
0 
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w 50g(/) 
...J~ 
<( ...... 
r 
0 
~ 40 

30 

20 

10 

8 16 24 

AGE 

(IN WEEKS) 

Pls. 4. !he etteo' ot ase on total l.ooktna 'bl• at 

idle mo•lJJ.s etmulua, avensed ovu all levels ot ooaplex1t7. 

all spee4a ot moveaent, arJ4 aub3eota•. 



s1-f1~t1u 1onser, than 4o tbe g-eek.014e (p·•s. 1ess ~ 

tOl)t 'L~t tibet tbe~ !s no mlartit!OJJAt' 4lfti3»eD.ce 1Jetween tbG 

lOOk!J- tbe Of tlle 8-wee:t•olds &Ud the l6•RGk•o14S• 2 . 

~e comples&·~ etten CP1~e S) ludloatss f:l$"1;, as 

oempte2lt? ls ~~~ed.;t tota11o.k1as time QleQ inc"ames• 

the· 111'1~ &natysls S.attloates thAD tihe tt1ope of thle atfeet 

la sllftltteantlr tlttte~eet ~m ae~·~ !\\l~GlJ' ·COmpSl'isone .tel1e4 

te ~trGa1 •v ·slsnlttoant. 41tt~noes ~twe.en, lndlv1tlva1 ;pal•• 

ot oomp1esl~t 1ev01s. aowe••• tlt1e 4ltte.-encea bet..on &ove11 

mit £eve1 4 414 appreaob sl-tloaoe at the •·05 1e1rel• 

~he speed etteot (F1~ S) tthCWI a ;eoe~J. tac~eaae 

ta1ookt!ls time aa speed. ot :move!\eat le ln~es!ed.t.. ~he lla~ 

~1usia btd.lcatee that tile slope ot t!\is ettect ls ralpitl• 

e_gn·tlJ' 4lttea-ent !T$:m ael'(J• ~ttt7 teats b\41oate t~1at ~ 

~ s . tteaat tlltte..no•s 1ft 1o,ok!.q tlme · betweeu all coa• 

p~ie(Jns ot sr1ee4 levels (ell ll'a, 'l.eeG than ,o1.)' 

the lntez.~ctlon bQ~~w•ea a.ae, at14 ~ed 1s t~ep~sea1ls4 

ln 1'!~. ?- The·lluecto t~ ~,ale above that tbe s1-· 

t1eau1J bteBct!on bet..en ~e ,- spead o~ be at»~l'~Jata\f.e 

to 4lfteJ'I8aess in t}le slope :Of ·the best•t'1ttlrls st3talsttt. 11aem 

ove~ !levels ot speed.• An anaJ.vats compm1~.11o•a~ i$~r44s ot 

· , .I 'I. Ill 1.1 L ..• L .T J ... J .t ll··, 

·2• ·.. · .. . . ~ Cl . ) ~. t;JNat, aea t~•lal ~ le1re1s or the 
$2p$!.'1.B$Utal ~~- ablet OD~ tftQ!reQSG:S. tb~ ~Obabll1tt Of f!Hlftl 
some ea.eae, 1!!-llC&Bt a.sults• so that i\1ker eompal'lsens 
mMle .. in .a tl~e~111.ay ·. . . . . 1s ot va~lailOe sllt1ttl4 p~•blv .~. lft•, 
te~•at.ai ws 7lel4ir&~ a kl!her enor mte t~ ts ~porJ:JG£ ln 
the el~ltloeanoe 1~•~1· 

http:te~�at.ai
http:tl~e~111.ay
http:4lfti3�eD.ce
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COMPLEXITY LEVEL 

rs.s. s. The etteot of oomplex1t7 on total look1DS 

1J1me a' •ta• moVlna atlmulua, averasa4 over all as••• apee4s 

et aoveaent, and IIUbjeoua. 
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.4 1.1 1.9 2.5 

SPEED 

(INCHES/SECOND) 

P1a. '· The etteot ot apeet on htal looklns tlme 

at the liOYlns attmulua. aYeJ-a~ed. o••r aU asea. 1evela ot 

ooaplaxltJ', 8114 sub.1eot•• 
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i=cn 
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OUJ g en 
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1­
0 
1­

8 WEEKS (y .. l3.9x+38.4) 

--------• 16 WEEKS (y=l9.2x+28.6) 

~-----o 24 WEEKS (y=l3.6x+ 23.7) 

100 
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eo 

70 

60 

50 

40 

30 

20 

10 

.4 1.1 

SPEED 
(INCHES/SECOND) 

Pta. 1. 'lhe 1nteraot1on etteo't or ace and speed on 

to1ial looklns tl.ae at •be mo¥lq ailaulue. Looklns 'tme 1a 

&Yfta884 OVR eub3eo1)a.­
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the 1ntt1vlttua111nea abows tha' t~ slope ot the 16•week-o14 

sroup ts s.tg.n!ti0$!1t17 sreate!" thaa the s~ope of the. a-week• 
o14 ·~up (p lese. than .,.oaS) and t~t ot the .a~J-week•old poup 

(p l~se than t02S.) ·• !he slopes of the &.week•o~tl .a:at 14-weell• 

ott 8J'Oupa as-e not stsa,neard4r Altte»eat '"m eaoh otbea-. 

1!'1-litkt.Ulli~.a-3 
Yable 9 ahuws t11e »e»oenv 1-ooldas -.bte 4l210otei towu4 

the movlas s•tmulus, at eacm epee4 altfl level ot complealt'*' b7 

i•weelCMQlt!lt 16-tteek.Oltlt- eat l~week-o14 su:bleOIS·• These data 

al'e sae.-eseat:e« papbltallr b, rs..-e a... fa'ble ·10 pwesea•s a 
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8 WEEK-OLDS 

---- -- - - 16 WEEK- OLDS 

o---------o 24 WEEK-OLDS 

COMPLEXITY COMPLEXITY COMPLEXITY COMPLEXITY 


LEVEL I LEVEL2 LEVEL3 LEVEL4 


100 


90 
 ,---. 
Cl) 
;::) eo
.J 
;::) 

::E;:: 70 
Cl) 

(!) 60z 0~ 1 
::E 50 

ti 
40liJ 

~ 
1­

30(!) 
z 
S2 
0 20g 
~ 0 10 

I 
I I I .AA 1.1 1.9 2.5 A- 1.1 1.9 2.5 !f. ' 

SPEED OF MOVEMENT 

(INCHES/SECOND) 

1,1 1.9 2.5 1.1 1.9 2.5 

Pic., a.. Peoet loolttrc tllae at; the aovJ.ng at.tmlllua at eaoh or the tour levels 

of oompl.ex1tJ', b7 8·week-ol4. 16-week-ol4• aD4 24-week-old. lrltants. Look1Ds ttae la \0 

aftnse4 over aubjeota•. 
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.~eta -.ee•waw 8lta218ls Qt 'Yat'lenoe ot poHel1t looldas 

Olt!e at tlte !lOViltS stimUlus tow eaoh . ._. «f??up at eaeh 1eYel 

ot ·aompl~t3' ta111 eaoll speed• !1\GJ mala etfeo's ot .... aili 

speecl W'Gll'e slfJtlltlcant$, at: was tl\G bte._ctlfR'l ot ·~ tc speed 

m\4 the !a:be:raott.oa ot &18 x eompled"' a mpeett-~ Ia OP!e» to 

e.,l&Jre the -~e ot these 4lff•:reaees mDH t1117t • QRQ1Jr• 

alii ot 11Ded tmett& tas pe~toad r~a the &ate (l$11le 11) • Tile 

se11e ~&ab1$S ~ &nt~ot&o~Js tJhat wewe eltaltlOSBU .llt tbe 

OYe..Qll enelJrsle Of Yalr'la&8tl ~n , ..... WI be Sl ft..t lR 

tlle 1la.e~ ~- ~sl•• the ase etree1J (J'~ 9) las a 

slop~. Wille~\ ls s1811itteeatlr 4ltfe»ea• ft'Oa ••••• A Mer tea' 

el18ws ttttd; 14-weelt-olta aD! 1-~•eek-olis tt.-ot a el · ftCMtlV 

~ate" napo~oa of theh' 1~0~ 'blae to~ the :mov~s 

stlalue tbaii a.o '11• a-week-elte (p•s 1Gss that! •Gl)• ~t tbtat 

the 14-week•o14a ant thG l'•week-oltls 81ft*'' el-tloaatlr 

iltfe»~at fl-om e&Oh otltel'• 

~ ~leld..1Sr etteefJ aat tlta ••t~ettoa of~ .aft4 

oemp1ealtJr W&" U.Oil t.tlflldtlo&at Ia 'tJl-Gt1 the OVG~ ~V• 

sle of 9dlanoe •• the s1e ot lbt~ t:real• 

The epeet etteot (l'l&WN 10) ·~ that lao•easetl speed 

of aevemeat ell&t•s la.,.asett 1fiJd.q ftr<Jm ell ap ,...a. !he 

lbl~• .aat;vsls ln4teates that ••• olepe ot ·idde fU'ri;Ct!on ls 

at-tl~tlr' 4lffe~at ~- le%'o• !UeV oo~lsou »e¥esl 

Sl fleaat 4lttel'eft09S 1DetW$Ga ell ~ Ot Sptei l.&velS (all 

p•• 1eea 'thul •01) • 

http:a:be:raott.oa
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AGE 


(IN WEEKS) 


P1s. 9· t.rhe etteo• ot aaa oa ,pe.-ent 1ooklftS tlae 

•' the monas staulua, aveaset ove• aU lewla ot oom• 

plezlfJ7• all apeed.a ot movall811t•' lm4 aub3eots. 
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SPEED 

(INCHES/SECOND) 

ns. 10. ~rba etteot ot •PH« on peroet look!Dc tllll 

at the mo'lins atbtulua, averapd. over aU asea, levels ot 

ooaplexltr. an4 aubleo'ba. 



ft~ 11 t.ltu~tea the !ate~•ctleil ~tweea ap ~t 

Gp$$4• ~he ~usls of 1lft.. weat. SR4~06t,.. tbat ~he e •· 

tloe~tti &atea?ae'it.o• lllebt lJe a•t•thttat>le to 4.lttel*e&eel b 'he 

al~tpee et the besfl•tittl•a ~Jtftlllbt ltaes ove~t le1rt:Jls of spee4• 

ftii'NPieleatt 'b$itt1eea ldl9lflut. l&aes shew ~t the a1epa ot CtQ 

l~week-tl4s ts e.t~Jbltlc~tlr ~~d' •• ·-t ot th~ 8•week• 

tlta •OJ)•·. ~G a1epes te thf# 8•wek-e14e ati tkG ~~-~148 

we»e aot s&caltlo8Jlt1w 4ltte"fit t»>.m each otke»• 

fb.e lll8ltlomBOG ot the blple late•ot·l• Of L~SG S ··COm­

plezltV: cpeOtt (see Pl~ S) ltt eemewltat ~1-ta 1ft Ylew 

•r tt~te ta•t t•t coaple!d"' $.Rtl !ts latGI\\e'lt.oaa ·wtil\ BfPlt tW.L4 

with s~ett ~ ao'i st. .ftce~t:l.t. Ia ow«e~t to tllttl t~ ~~e 

ot 'hts l•te~tten, se~t8 .eafllrsee ot ~t·••e ~,." Pel'• 

to~ oa f)he sse s: ~Q$4 lat$•aotlo•a· ttttllla eca•h ·•t •tte four 

levels et :compleal (fattta la)t:· !hersa tltdreea ellow tb&\t the 

Jattee8 of p~fuenoe fell'· --~~-~ ~ iJhe SQile Itt" flll. t ..ee 

~e ~s oa LWe1 .1 .a lsew1 !fi., bat fll.fttzt ~- on• ~•• 
tta ~eve1 I (p leas ~ tOOl) aftd. S.ettel 3 (p lea$ tbea .oos) • 
~Jtaes ot lla~· ~at pe:rtemett ea &&vel a .a&\4 lte11el ' ap,.. 
b ~ble 13*. on Le1re1 a. eo.,.lt~·aa~ b$twen belt•·tltttas 

.atftlaltt 1!8Ge ,ovew spe~s e~~ that tbe dope et tbe lG~ek• 

old.a le. aie;altt~t1r ateepe» t~ t~iS ot ita.• a~iW$e~l4e 

(p leews tibaa ~OiJ) • &fl4 ts also e&-t!oatl1 st)eepe:r tua 
that of the. 24-week•o.liJ.s (p le·~s thatl tOl) t !1\e elopers ot 



97 

------ 8 WEEKS(y=llx+48) 

---------16 WEEKS(y=l5x+52) 

o-------o 24 WEEKS (y=llxt58) 

100 

90 

80 

70 
(f) 
:::::> 
.....1 
:::::> 
~ 
i= 
(f) 60 
(!) 
z 
~ 
~ 

50 
~ 
w 
~ 
i= 
(!) 40z 
~ 
0 
0 
.....1 

";!. 30 

20 

10 

,4 1.1 1.9 2.5 

SPEED 

(INCHES/SECOND) 


Pls. 11. The mteaotlon etteet ot aae and speed on 

peroet 1ooklns ttme at the moVla8 at1aUlua. Looking t1me 

la averamecl over aub3eota. 
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.,. ._..,•.,.".a -......us .,. .,, •&sdft_.ll, &lt• 

,.... ...........,. .. -..-- &'--·---~·· ,. 

1 • • • • .-., • fA.,. • • ~~·- La r • •o&• ·• .Slt 
.............. - ........,. ••,.Oft 


LWei,, . ~.........klt'lftAWA llaea ......, -­

ettbe ....._.... Cp&eea·lb.D•OO ·., fbealopeof­
-aaaot -·.a-·-, atte_..,.. ...,.., 
·-..., -·· ...... -- ......,. l8 
I • :t:lS. + •lOt *; te - 8•weltl~ta la 1' • •168 + •Sit 
- ._ .llf.Je fo• ._ -..- ·aa 1a X • tt.l:tJ: • •IS• 

Dl80WialoD 

•• thQ total ·. t.tae ·aatl the. peroent look• 

ttme ....... slft ...:tua\Ae lato-.tl<Oit ~- asa· 4&t• 

,....,. ln ... · bebavlo• ot btt.Mtll 'Ch~ a .,..._ 

PtwS$>!1 Of the ••ta Obtatfte! ftOil Uteae ·t.Uftel'lat ~apoaae 

&eastUtee seems -t;ed,• fho kl'-t\OD o~ r.oa lbeae 

~·• ts , 'ementa~~r tn ·~ aaaaa. aai ,..,._, tll,. 

10-t, ··ta OtbCS'8t llleee 11~8 wJll. lae· ·tlta~ ...... 

eon•r ln ,_ ot uw ·~;ft-Oiftt efleott t01».11 t.a eaCh• 

Both ~· r1o&le4 a alaaiftoant e:tte'o' ,_..,. 
"' .... ..... , ................... ift told ,..,.,., , ........~~ 

&ao..aeea aae•·• \'11lo ftrfdlba &a lD ~taeplrls Witb ae »eaulta ot 

&e» atulle:a Cs:Dr. aat Arlal't &:gMt Aal 8ftttl Sllflat. f 

steele•, l ft· arl4 ~~aea.,. ltS&)t. ..._.,,_the ..-.. 

http:�&sdft_.ll


lOS 

·o~ae4 .,.._. ,.,_, ·J.ool$aa ·ttt~e· .tev~ ••••· *le 1*• 

~r 
 • I 
 • 
 (' 


G,o 
 .. 

' 


·a.~kias ttme• ..ta· «·•••iftl: .,.. l :,11$··~•14~• ·I.Va.t .·-• 

,,. "*• a ,,..,l ,,.pttfttoa. ·•tt•· wW t• 

t 

~~talus ,•• *': the ,,._., lfttaal·•·1-0.tar~~~ at>:tbe -~ 
.thetet•"':l~· ·the Nuotton· ~"*' ·~tta~···l( ·· t~l•e· '411$ ut·.•.t&tleo• 
a 'l-oa ·ot: ·a.teft:at. ·tfi· ·the ·~ ~~~-~· tl«e. taltes • 
.-er. ·•• piObe •to.· ·ll$_.,,•._,. ··~--•• .:att_.,,._, 
....~,"-- ~--··:·.)19.4,... -.••t•••• '··~......,.. 
··~·,itt·· .a.. ·••·••, ot :4i}nttsl#e ae• ·~· aic&ea Wtil'* 'lalt$. aWQV

1 •• •• • • -i ' 

~ ' ·' ,. ; .'Ma :tJl\&' ''*' _..,' s•lflft8 ·•• . . th$ stl•u P'l'-•·· ··... • 
petoeat tet»tna. ,._ .•~~ . . lbowe u .. ,... •• *• ·;•- 114• 1ta._,... '... . 

ltel ·&·~«· $lt.;. pat .. ~ · I· '~¥' ll ~··11Jllh ........ ).:lkelV tttaft t;l\e· 

;~· :-~ ~--~..,........ •••: 

· aolh me~e. dve slmtl·W we·$11ts 1ft the Oli~e or 'the. . . ..- . . . . . •, . '•• . . ·., 

stteea ett~•••· ta~s t~peel .If ._e~tt ,_..,.., a stew 

'lil•~e•·-:t.a···~- ·~w ~-~- ,w.~.- ••••;·.•t~aa··•-··•' 

... ·~_:s ··· ·.·· ~ ......•.
ovw.·... ·.el·.. ·~"""e··~ ..•·.·.. ·~···.···.~1eftl._·'tttf i&weJ:a·•..·····.·· .... ~'it.. ~-.. 4i.··· 'be ~1$·· .... 


a»W ·~····~ t~· ~-~ ••· .,.. ·attimd.s. P~tt•s .a. .,, 
mow fasteaf. ~t~t.•.. ·tam»··.·· ti ~·~..~6.,.. fi~ttU!itttfm.. ......... ~••... the.. .. .loet«&•t+·. .. ·•r~ ••·.···· , ·,·· ..1 ··. ... · ..v ··~ · · ·· , ·· · · ~ 
~, .•,.,,.. '* ·~· .~ ·etlJM4u ·IS·····.~ ·~ •.•• 

,.~···.atteatl•sette•~~~ •: ttaC;to wfdOh 0:~· ·t~t• ··~·· tttaMS• 
-~eJ ···t.·e ·use«~·... 

. . , ~· ·~~ ·~ of the ...~...,_. ·-~~ .lfe..~. • 4&~ 
eale tJetwe• ·tdl(f ... ~~~ 1k~r .,•.,,,,IWJB tlae ··~ 



te~ea -~~ oo~. a t.n~e· lD: ._:rl•t:r pnduoet a 

&amteaee 111..tow. 1~ t&me• In ·lfle· eue· ot tM ~latl.._, 

•~we, ,. e- ltloaftt tnoeaae .• o ..... betw._ ....,, a 
Ike .·· tovela e.f _,,, BUilt~~ ··• ttbera ­

oc~. :ftO elrrAtl.urJt ttltt-.ee.a fflft .tea tae.ea kt'U• 

Yid& .AU CWM .._ fte ~1 -~-- efteet 

waa .··.··rs.ea.O·•: aowe-... the ttl.HI»tate ta••• ~a • 
£evre1 4 a»PI'O~ aigatftOtaO&•· It eae :e:aamlnee ~ ..rea 

for~:.;' •;••'--'*'•· O'~me ........ ••>i"'""''•-.~ ._...,~. ·~ .._.,.. ~ . IIIW-·~ •v•••~~ •· ._ . ~'~*r~ ~~l'-.A~~-g-· ....._.g ~ ·~~ 

l»lala wheee ra•emeat ot~·• ae ••toea ••• ttJe, eaae 
~· patte~t~· l:s M4.at. za 'liOth. oaeea. * .-~ee• law· 

onaae lft a.ooJdaa tlt~e ••..,....... ,..,., a... ~l a, 
t4tll the ~ l:evel- ott lAC ht_. lete1e ot ooat~•.,:• 

tha;wt t~s .,. elllltt,eaat maJ•· ettee't: of :00 ealtr •• 

tt~,e p~n't. ·lotddaa time at.. IM .· etlMu• !llle ...u, 
aeem • b'14t.oete t~Vlt G'ffm thtUIIt· o~ tu. te--. .... 

esttr "" lfl.fl1ltBOS11! the toW s •sme,. ttter .,. ad. 
etfGottns tl\e btcmt•e ftlaltlJTe atteatla .,._ tile lt09lq 

stblalu• Malns mo~te elemeata 'CO tbe etldue tleltl: does 

ftO't aeem ·to ale the lftfaatf Ia - :1. ette _,_.,. COR 

••ta.v, • sa. hftaea~tas bla ,_,_.. te» •••· ao.-.ee, 
tbls eomd.tL<tf.lOG Se aometflllt .mfdltlect tbe.. taat «ilet ._• ., 

I.e Savol~ ln a sl aaat ~a-.otlon ••• ·f.,; tlllftoall to 

'·'';_ 
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, ....................,.. b ............ 


...,.ase ~· •• _. usee a.,tle.-aoea Ia IJI8 dopes •t 
•• ~tlf1tlas a . . ltaee ae. e ~~&ex ot eae Clff....s 

la •eNeaoe te• 1 ·· • tile ~~~--- -. totb ,._ 
. ~· , laillllU •• ,, .........
.,... .............. 


• ,._ ~ 0. oUe» &Dtata• ·IJltse .-ea a11a ~' 

~·&• aboe ''was· ..... •• - Waata woul4

'* mat "~••• te ,.._.• .,.,., ot ~~~• •• 9lee ot 
tllO .._. lGYel ot· --tlew et W.IM 1iaat4 aeOllaalsme• Ia 

faot.,, ·.-.. •• or .a&fta • aeae1tttat twe~a~Aete Pl.._. of 

tii.G· ao.- ,_. 4tfte.-tea *' ao~ •• la ,..,.._ to .,... 

.._... 1ft tile· ease of total ~Aoalai ·. c• tile .,,.,._, 

_..,, et the 1'-tle . · dU lr8 ~ ,..._ lD 

•• M&ow&ns ..,.. ill tile .... ot , ....... ~· timet 

a-.-. ~la &e oa:u.a. Ita• 
1ft ad4ttlat. to .,,.....•• '......... ..... ...... •.--., ..............,•.. ,...... 


lOOidaa \title tJ:I ._,.,_ a • .,._,• ...._. ~· fll 

....._.. at, e• et - r... apes4. ae. ·•· ~~left IDtlltMe 

.....a ·fi·taa.tl ase 4S.ft..atee at eaotl of tile t111ee taatea:l 

.-a Call pta •• leaat :tOO$), 18t ftlt at1· tl'le dowen· apeet 

••••••· •• tbe apaat ot &•& &aO!lea/aeiOJ14t • aeeoa& dewes• 
_.aa, ~v te.at. abOW ttat ttae 1.4-.C.Ol«s ·• - ~reeJo­

oUe .ue· •• asaasa..-, .,,__,, fiOa ._., • ._.,, blt ._, 

'- .._.,, .1eol: ·•'-'ftaao.s, ..,., ae -. .,,,._ stlltl4ae ­

http:fi�taa.tl


.to. ~~-·( -~W.e~.-~~.• -t~t p·+:s 1••• ·t;hafi ;•.-11•: s.ltblliW co~• 


sM,·.,~ ~;· ..,., tbe·M-'· hlS~te• ~·· r.t ,,,. *'*••Is~~
, . '. '. . ; , . " ... , ', : •., •. . d.· .' ' •• • ' • •.. • ~ ', -• ' • • • • I • 


1
('· ·.. . -'~$· -~~~· :- .-~~Oll•· .lftl •• 8m:alin ll ~~~JieC ·a• :. Jhe 

&ue•• -~ :~etit~ •t ~d ~~~"*• --... -~ 
·,':''lll·a~ '*' ~·..... .:.a liP ~-- Mt d..iflatt.r. :·.·············· ... .. :..·,·. ., .. ·. · ........ '·.·· .. •· ·.,· -~ .
'.· 

-~ .•~...... ~J· ••.•, ............... lll1$i. 

~al.t&Nt~· lela· ,;t• .-••.. ·tfte ··l~vee~t.-1«•· .(p less: •• ~•fill­.. . . . . ' .·. ··'· '; . . . ' . . :._ ~." . 

• -•~ ·s_.~e~We·. (p less--. ;:~O.ft·•·· · 
...... -~ ~m.l~· -~ -· tia«.•••,---·-·~ 

tt.U···· --- a--8B~Ws· ~:- ritPi.:ha- i.z·tice •• ·.a• 01' -tttt 


' ' > •• ; ..:, • , • ,,r ' ::'· ,: ,·I',' •. · . r · ' .' ! • ~· 

-t~·-Q••t~ .~ .. -·~~ :~~t~; _sl16't ••,_. _..,.~····to •~tt.,, 


.,_. 40': ttif) ~~c..iaa· ae·· -.e-.~,._$ .. :tuteet .iJeea.•~·< we • 
.~~···~~~(···!;• -~ ,~-~·.. ~~~---~-~-·~ 

·•· ti6:- •· t1aeio ace attl-....1/- ··til·. 'JG,aM•• -eo-.!i~a~ ~Jpeea

-, .r. \ ,-. . ,' . ~ . . . -', . ' : . . . , . . .. ~ , lo: • • I • ' ; . . '< ~ ' - • ·~·· , • , ' • . . > ' . . - ,_. 

;sa·s:r::-::::r::~:: 

l\t~e~~~ :tft::~l,e~.-le~w.··,:llt~\ -~:- oid:t;st _._,•• ~--. --~­

no steidhat.at___·~ :.. ·. ·-:.--~·-~:·.· ···::<.v· .·-·, ·, ........·,a·, ·. Ml-wsf~J:-·. · .. ··.···-·~--.- '*'·· ··•• ·tetms··•t·. ·.- ...... ··-,..· . ·< 8!11'·"•·. ·.,-·,:. ·'·~--·) . _._.._.... -:: _,_,._, .-."-· ,...... 

, -M"#JtJI ··~~ .•6 lrid:l.ltud· .$9~ ·_:fUiil--•t;;·..... It . . " ·A4ett· ·. 
•,' .'~ .·., · • • ,. ~ '-·. -:, ' ' • •·• '.• -.' r . '. : ~-. '· ' " • ·.,..· • .; ·: -~ ~ • ·..,. ·. . ; . ·, ·::. ' •. . . ' ' • • • 

•Wo.,:Jt4tr.-,:•Y'llta• ot·. _.,. ·al»tlttr .-.~ ct.mwlml.alt"': •••• .-~·"ie ·~·.~;(:'4. alr41• ~lltt a-'~:'ltlart 
--~-~· ~-~- bp; _.._.•. S&$tt•:· ,C:iJ$$) ••i:·~·---· •••••..

) 'f' ' : •. _·' ~ ;;: ' ·•. • . •. • ~ ·:_t"· p~ ' "\- • ' ~ 

·level ot .tea~~-,~~.,.... -., ti~-·'-~ -~_,'· ... ,, .~t .. :faJ\~· ·. :·b$twe· , . 

':... ~:~;·if'~.,~~~.~.~~~~... ~ 

·f - :" . _.:~ 

.', 
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....--...... ,.,.. ..~,..., -~· 

aa ·• ~· aer eeea'tlt\ei ,,_, tlt• Waat•, aow ft-. 

411Mmlaatloa ot ~· 1\? · ·.,..... • &t twe.....~., ................. ,,
~ . 

~ alanlrs...ee ef-. ·· ........,••.._.ace. 


• • , ...lee lA ••.•, ....., - • ·.~· ..... dtldA ­

,_ leYOle ot ._. At . a • ; tae a.•..a~~ttelL& 

aae a lt:llet&Otloa• Ire t•lie• •••• ee aeatllaa ot the 
&102 ....flt;S..t aeaot 

~--- '.-..........,....,' :--· 
at. •• et tate ,.._ an '" Reae ....-. 
that .............. •.• ~.···. ~ ~ ~ .......~.•• ·~ ·viPfi......~.······•.. · ~·-~ ··~·:...... ,.-~----:~~ws.•, ._..·--~~-•·•~• v:R~··w 

.~PM •• sa o&l!le» ..,... a •• &.et'd ,:,, •• t1at ·.· fleaat 

.. d.&HellORGG$ - ....... tile .... ·- ....... ta 

-- ......, ~--- («<ll ··~· ... leat~t • ... ,.,.........~,,.- .,.,.. .. 
 -·~ ......... .•,.., ·-- ·)·­: 

......... awe not ella&ft~Mt&r Utf.-t fiWI eae. et11e• tal 

-· ..• the -- ....~. 

' 
--ft6A(' .· Mal 4M: ••., t *'' ' , :' ' I ~~~ -~1!@.~·;~ -~- ........, 

_..._. .. ._.._ ... ··,.·. C.Upt:a:at·t-..t~-,fl)~t' ._ •..._ 

..... 110 ~- ,.. - .·.,.. ., - ••~ 

~,.to ,.pee.-~ a• ••• 11-t 
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lOth total lGoldal time • _..., Sottaa ''• 
rieldea a ••floaat etfect fit eae• Wlt)k 818·t 

•• l..-DI tbll ........., 1111 a. -. ~-of 

- ..... «MeW -- -..... •• 
-- ..,...., '~ ·~· ..... - •• :81:18'* ., 

~.,~ . ~·.,. •~~-~ -.&iWt· e.f ~· diOS . ~--.-~• ••·wa .-;~.~ ·~~ ·..· .. ·_· ... - ....... - ~~!lot'~ 

tGid aat. peeowal lfoc·.,ld.las ._ - ,.,_..), 
a.-· --. • ,._.,_ bOitlq Mme: rtd4.et~ 

alellat·H•ts a. tbe oacfl ot tile • ·: ·: ._.. aae • _...., 
.........., ... ·~~ ,.... ... 8te111ffNit 

taope at ~oe ~~• ta~ ~of_._...,,. • 
,._ 8•~~Gk-oUa a .· ·· .~. ·lftfaata rae:- 1.40PtJe. ot 

_... _.,.,...; a~mtli» • eaJtt: .•.._, ...... au&ra:ea 

lalloahl *' :alotee ot .,.,._.. lflll8 aa ta.··. e pht..., 

ot aae d&~s &a .·lbe ~· -w ~Gtl ·•vemeat..,· Bla­

caa81Ga o.t thO· _._ •t tbe ase a •ea• ·btGac· a ·total 

1..._, •• ...,. •·•~ eo e· ,..._,. · ·•· the tdadtt~-

.... ~-·6f ,,,. lft.t-- .. ........ 
11ltett to._. 4ltre.-.t~t~ In",.._. ·.to· -&a~ 

~•~ •• tbe -. oM• _,. •• ••. · .'. ,...-.._, 
... 01'ett ........... ·- '*' J'Otl••,..' ....... .. • 

.., ..... ~·d •.apeea .·· • ·tn. PJI'-Ialt ~A-:.... 

taae ._. «ue to the appeeaaoo et • ase a ap..S sa.._ 
......, ~1tg &Gftla 2 - s~. 



the etteoc or- •••••• -.,tea& ;a tilt c. _.•.,.... 
_a_ la aoo aa Olea ae awe • etteot.Je at aae a epeea., 
·~- ....ill ...._... --ill~ ~lftltt~ ~-·-...-. •• ......... ---~ -•.•., -uv~ - ·--~ :•~U~~·~ -~~~~~ a ~ -~-•~·•;, ~ 

ettaot •t eoap&.-"':t w&a lD.fMte .,..._ liOie· tlae· l.._ 
•• .-us: ".. _., as IOliPied · ·~ ···"* ~~~ ala 

.....,..... tOUJd .... - ........ -- .. atldl 

tSG aet _,.,. 1\etleMOR:t: th.- wa8 ,_ · ftl8tlt rata elfflt 

feet ot · · · ' ' • * ,..._, ·-~ :: ·t&e ...._., lmtt•­
·-~·--·-···. ~-Mill._.,·.' :_-.·~ _ ...... ~-.•JS .... --~ .•~... •····......... ~··.···.·. .....~_.-·­~~ -~ f, ~-- q,.... ·~~ .... ·uw --~~·• 

•"ff:•aa·--_· ·r··· ••-~ ....._.,fiilt; •-~~ ~ ~-·~ ·~ ......._.,.,_
.. __..,_ twa··w- .. _~- -~ -.••vu:. -&-.a~ w.u . ~~~.-- .,_. ·~ 

tliMII' 81~&all.i1 ID att.tltla,.,·ael:._...,.. .- . a-
oa:at- ---~ ~--~~ •• ;...., '- .•.l..... ......aao o• ....... ~-'
... . .... , ,~- --"~i.tf~ ... -~WU ~- ._.VI. ~ __ ..•.-····¥~& q'~~ 
...._. . * ,..._.......i •.•. :a. •laalfttaa -Bit •· ._• .,••,... Ia.._.__ .. f0la81i;• 

Itt • ...,• ._.,._....... te Wlt-.oe *' 8P:t 

..,_. • * latewaltlaa ot • ..a . .,_ at~ea Waatat' 
~~~...-~ ~~-~ '~- •• _....,.~~ ...,. __Af,.~~a{t&"""4ilil'.fju.aa ~li\1
-141 ·~-._,-,~~·: •·t•v~ •• VYI,ri~~ '':\fi.JW¥ ·~·~-~1A~... W:N 

-.. aee- e.wea.ouaz~' the •tteota C~~~P1•1P'· _. .leaa • ..,. 

Waals •• ·•'-• ..,_ · .·. tl; _..at-..-. ...,,. 
<a-cl~,l,•· ~- a...aa tl:,ll!!<f. ~ · · .. , ·· '.· · · ~ -~ -..•••·_·_•••*' aa .. ...._ --· am ~ ~,.., VJJ-w· ••· .,,Wf#Q:Vt- ~- -.~ -.--w.: · _, .. ~ ... ..· ..... · ,. ,_. ~ ~ --~ ~.,.... ,.. ..... ............,..,._ .•,
. 

-•••• .t4.a * ·•••• • , .. a.,.,.._. t.e a:attA.e •· 
._.. ·••• tbe ·~edtl ot ,tfte . " .. · .. · Ia I'Glatd to tile 

---··· •. iltp ,. -~ .,., - ........, -· ~--

http:Af,.~~a{t&"""4ilil'.fju.aa
http:81~&all.i1
http:etteot.Je


2ctta1 auabft ot loelll il 4.tlad u •• RlUI'bR of 

..,._.. loeu at -. •'~'SDc att11l14a•• .,...... cw• INbleota. 

Aft_,..,.. l• a aeaaue «enft4.1J7 tUYlcllal 'tae total 

loeklas •ta• t•,. tMb ,....... ~ 11r td.W taotal ••Jae» 

ot 1o•k• ._, eoo_,a cv~a~ the .... lrltel'ftl. ItJ tll4tN• 

tore alftl a aeaauH et tll• aw-.. 1-.'h ot eulllook. 

Aveftlle .,.. a11Jlpllet ._ tokl ·~ ot leo• rlelu tile 

$ehl lMklDs , ................ Ia QMp.... •• Altko­

....... epa ..a total •••• et look• kat -. tte _..-., 

aeca'l1nlr ..-elate« 1f!Ob eaell ••• 'baeat~UMt Mi* aft llalhct 

'bJ •• tiaih 4\Utatloa eta t.W,· illen le efl,lU lllttli ftOil 

tor la&epea4eat TclatlOD• '' la all ext~elJ' .ran ..._....... 

to-.. aa tareat '- t*'•• tile dJalllaa tor t~te eattn )0 •••••• 

lA •••w. 
x• •• 'M• ._...._,.._ (AP• aa4 sutea, 1965) ._, 

Wltlbill 'he u• ....- ot ? to 14 •*•• tataa•• .- 4lttenatJ 

Haltl.utloaa or ·~ .,.. a11l,lp11e4 1tr •tat aalMI• of 

looka to ¥1•14 •• .... ove.U ..,1Ja1 lo•Jdaa -... Ill tile 

pJeaeat ellaptv• Mtal looldaa , .... la 'bl'ollea ctea bl-. avenae 

epaa a1lCl 'Mtlal auabe~ •t look• " ••• *•*•~* .ua a441t1icmal 

IU\\aJ.,.ala atA• lllto~~~ats.oa to ••• aalDM 'bJ' .,.,_,.•l• •t -.w 
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*"' ,....., look»~~ iltae.- Ia tu pnseatatle or •• ftnlla 

._, t•U•n•' niU11ie tor tile two aew ~· an Pft8Mte4 

OOUIII'fta~· 

Yalde 14 IMws tae • .,....• .,.. ot ttae epeatl loo!lbal 

•• il!le ••bull•• llflftq •* too Uttuea• apeet•• ..,.. tov 

leftla ot oorolUl"'•· 1Q" tH e...elc-oltt•: 1'•wtek-e14• A1Ul a,._ 
wu-olcl ~at•••• ~alll• 1$ atwa tmalesou tatoaatloa te11 

•• tetal •••• •t lo•lal at -.. 110\'lJt8 dllnlu•· fte ,... 
ata an ar.a pap)dfNillr sa Plil1ln• 1a ... l:J ...,..,1.e1r. 

i*ald.e 16 P"•••• a ....., ot a ~~ aulrala 

ot ftliaaoe et tb.e •••-.. .,.. •t· leold.DI tue at tM aonac 
1t111111aa te-. eatdl ase .,..,. at ..- 1..,. ot oomplexl,,. ea4 

..- .,..... kltle 17 .......... aa tMlaloso•• ......_,. ••lr• 

ale ot .,..&aaoa et -· total .--.~ ot loon at the •n.c 
atblul.us •. 

ID e.t•• to eaploN •• aatlll't ot the alsattloa• 

arr......,. ••:&7•• et 1tuu tnatt ..,. alae ,..,.Jtlle4 ea 

tbe d&taa.. a. 1~ -..a aa3.r•• to• &ftftle oaa ot 
looJclas •sa. aa4 to.- toW aualMlr of l..U APP8lll' ill Ta'ble. 

18 aa4 laltle lf ••lll*ltlve:Lr•·····~a the PftaeatJ&tlta ol tJw 

:renlta,. eaOil va:rlal4e aa« la'ea•fllea w&U 1Je 41••••884 

e8BU&tetv.··· .,_.., wltk all nl.,_'t tate-.uoa e"bta.~aea tftl1 

a:aal.N•• fiB4 ...._ ualr••• oa 11o1da napoaae .....-.•• 
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LEVEL I 
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.4 1.1 1.9 2.5 

Fla. 12. Avera.- span ot loeld.q 1dme at the 110'11Ds stt.mtllus &'& eaell ot rour 

COMPLEXITY 


LEVEL2 


A 1.1 1.9 2.5 

SPEED OF MOVEMENT 

(INCHES/SECOND) 

COMPLEXITY 


LEVEL 3 


,,.,,.,""" 

// 

..-~' 
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.4 1.1 1.9 2.5 A 1.1 1.9 2.5 

8 WEEK-OLDS 

--------• 16 WEEK- OLDS 

o--------o24 WEEK-OLDS 

COMPLEXITY 

LEVEL4 

..,... 
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t...tleftla ·or oomplezttr. 'b7 8-week-o14. 16-week-ol4. and. 24-week-o14 1nt8Jlts. Looklq t;1ae 1-i 
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1a averaaet. owr nb3eata. 




COMPLEXITY 

LEVEL I 

I 
26 


24 

(/) 

3 
:::) 22 
~ 
1­
(/) 20 

z " 18~ 
~ 

ti 16 

(/) 
~ 14 
0 
0 
..J 

12lL 
0 

0::: 10UJ m 
~ 
:::) 8z 

~ 6 
g 

4 


2 


I I I I I 
A Ll 1.9 2.5 

COMPLEXITY 


LEVEL 2 


~ 

....-'/ ... .,.,.,.... 

~ 
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LEVEL4 
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Wl'l ...., !he aneJr•l• ot UaeaJt U.ll4 U1tlleatea ._, the 

.a.,. of ._,• .,. etreot la alantft._td¥ 41ttena• tztoa ••"• 

!UW....,_,.,., la41oa., ••• tile a.....- .,_ ot looklall 

,._ et .... 8•w.Jc-o1tl• I.e al..Utou.tlr a:reato tua Mlat ot 

•• 16•week-olcle ami i*at ot tlle .,._wek-.14a (p•e&•••-. 
.t1), '*-'· ....... 11 .....,,.... "',_. ........ 


•....,... .,. ot •• 1._....-olU a4 *' ot •• 14-weu-ol&a.,. 
t&se to'-1 aalMt» ot 1oob (PIIIft ,,., •-• Wltlt 

.... a• ...:Lyua ot 1ia_. •~ a.«loaMa ._, tb• llope _,.: 

'*11 etteoi 1• elcD1tleaJ1tll' 4lttenat t1t011 se»e. ~- fJOil• 

,....,.... Satloate, tlll&t '-'* •• 16••*.-.lele ..a •• 1._..8• 

e14a live a alplt1oatl7 ,.._,•., ••• et 1oo1c1 tbaa 4o •• 

8-waelc-o14• (»'• leae 1tua i01). -..,that tU 16•week-o14a 

aa4 tbe .,._weJc-e14e 4o .,, Utt• ,.._ aae _.••• ln. iNttal 

~ ot 1oeJca• 

... • .,,..... •t •••,.....,,................. 

ot leeldDI tiP lrulleate• tbats lata•• lltQtea• •• • .,._.... 

1....-. ot eaoh look •• . fte...- taona••• (PlSUN 15) •. 

liaear V.a •••J)rat• la4leaO•• *' ae. 11•»• ot ,._. •PHA 

ett••• l• alplt1oaaUV 41ttel'ftts Ina ._... Tuke7 •••• 

latloata ._, •en an ll&tlltloaa' 41ttft'tuea ·ta ave.,. 

apaa o'f leold.q tlae be'weea .U ooapulatu ot ..,..a levele 

(p to• 4lttenue )athfeea 1ae •w alOWIII IPMU 1eea tbaa 
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Pta. 15. Tbe etteot ot apee4 on aYel'f&88 apan ot 

looklfts 1llae at the movllll at1mulu•• averaged over all as••• 
1evela ot aoaplez1t7. ant au'b3eeta. 



.1$1 d1 otdt.eJ-' pt$ 1·888 .... •~01)· •. 

ae •tt••• et apee4 la .,, atpitloat la total aua­

'ber ot loOk•• 

ae ooap1eattN eft"' taUe4 to Naek • allbltlaanee 

l•wl et ,..os Sa •t.ttaw • ...,.•• 

11ae ta1Jift0ttea ot aae aa4 ooap1entr wae a~1MIIt 
Ga17 t•• 1JJte • ...._. tavel.,_ htal aualael" .,- looks (Pi&ve 

16), a• l!A~R 1nNm4 aaaltF•l• ao•• ._, tbe ·•&•ltleaa' 

la.._.tlea ••weaa as• aa4 oapleal'J' oaa 'be at•l""'*e4 to 

Utte..oea la the llopea ot ••• be•c·tl•t&n~ ......_, 11ae1 

o'ftl" levll• ot ClOIIPleaiW• AD arta17811 ·~ llae• 

•IWata ot the l.U.Y£4\18l1&ae• a.w .,_,tile elope ot tlte 

l•welr-olu 11 ellaltl~Dtlr 4ltte1'111t twa ~bat or ille 16• 

week-olla (p lees tilaa .·001),·· Del '*'•' et •• a,__.Jc-e14a 

(:pleas tbaa •OJ).· wt that *• ale:pea ot *• 1S-.wu-o1u 
aa4 t1w J4-nek-o141 an ao1J alsattloatlr utte..-n• t... 

eaea •''"•• tk• alepe et the 1Mtat•ttttlns atallb1J liM to• 
•• 8-well-o14a ,. aeaat1Ye au..... ot ... l4•week-o141 

8114 M-•ek-o14e •• pealtl•• 
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beidt a....-ea (J'18Ue 1?)•· file lbeUt •rea4 ualJ'ale to• 

ave-.e •fiA'D lad.toan• lbat ••· al1811188llt tawa-ae•ta eas 
1M a•tai.bu.t;e4 to 41tteatenoee ta ,•• elope• et ·taM beet•f'tm1DIJ 

atatPt 1taes .,. 1-.e1• or apee«. (Ptave l?a) •; Ceatal'laeae 

betrreen laUVl4ual1S...a lhew ••• \tte elepe tR the I•WMk• 

e14 II'OllP l.e a~.aDU'ittmi)lf 1teePW t;ltaa .., ot tm.e 14•1f8tlt• 

old. anGP (p 1••• t!la .:OIJ) .&\14 tbaw ot the llt-wetk-o14 

peup (p 1eea lllall .ool) ,, a& UJ.at. tile a1ope ot •• 16•••· 

o14 ..-ap la at.salf1oaa'IJ1F ••••"" -.. ._, ot •• I,._W8ell• 

e14 _..P (p 1••• -.. .OJ) •. 

a. l&a-. tftll4 au1Jal8i , •• tetal ·-·· ., look• 

laUeaka tbat 1Jhe el-ftoa'b latuaetln .,. be a•tl'lba._ 

110 4ltt-•• Sa the Utes ot tbe ••••tlilttq .-.,,., 

ltaee eve1r levels ot ueet CPL..-. 11tt) •· Coai'Ul8GJl8 'betwa 

ii&UvWul 1ta• ltlOw *"' the elope to~ tlte 14-•81£-oJAI 1e 

ai8Dltt.,.t1F UttDeat tJea tut ot •• 16•wefllt-el4• and. 

tllat •t tlle 8-week..U.. (p1a leaa td&a'a t:tG1) •· '*' that t!le 

alopea ot the 16-wel£-elu MA *' et •• 8-.weet.alu an 

aot 11saU1oaa'lr 4ltt_.., tftll eae1t •••••~ 

file &ateaGtl• et ·oeplalt7 aat •PM4 t.• tllGu ta 

,..,.._ 11.· Alllto• ae ta.._.,,.,. la et•ttoeat te ._._ 

napeua •eaau•••' ''• 1~ oo.,.._t 1e ut •llattloaa' ta 
-•t•ua- ...__... AMJ.rl:la ot tu.afla,le .._, at• taUa 18 
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~ eullT la$U7fttallle ttttt•NM••• xa \:Nt:tll aeaeuna 

ala 1ft,._.,.,•• la tare1Ye4 la a ataaltl...- tblee-war ate. ­
ao•&oa. art4 •• ton ot tt• apeolttea•t• 1• beltJ lett t•• 
.._t••••t• u put; et tllla hiab_..l'tler btlea•••• 

tile lahaotloa ot ase s -.,1ea1., • ,,.. 11 dSal• 

t1aaa11 Sa •• aea8td8a•' 'Die iDteaetaea• an _....._ 

Sftpllieal17 1J1 Pl.-ea 11 atl 1JI; la ONO IJO flrul tbe .._.. 

et lateaotloa t• ...- ......_,: ••,_,.,. aulr..• •t .,..taaoe 

wen ,_,....a •• •• ase a .,... latnu•lOIUJ, Wltllta ..- ot 
-.. 18111' leftla ot oeaplexlt,. ('ratd.e 10 8lUl T.:tae 21). rc. 
•.._... oaa ot loold.aa tiae•' •• ._17MS aow tiJlat tb;e 

,.,._., ot .Nepeue to IIOftllleat A1N 1Jbe ... te• 811 ,...,• 

... .,.,_,. OD Leftla lt It> - 3t ..., Ut.tR ftM ...b Othelr 

oa l'Aftl 4 (p 1,••• ,,.. .tOl).! All ..alJ'•&• et lb._._.._. 

.-r...c oa ,:Leftl 4 (Tal:tle II) 8bow ._, •• ,...._.... la 

atvS.'-ta'ble '- UffR8Doe• ,...._ •• elope• et the bed• 

tlttt.aa ..lib, 1&ae• ··- .,...... ~,,.... '""•• 
buUYl4u3 ltua ,..., .., 'tile alos- ot a. l•week-o14 _..P 

1a sllllU1••'17 lteepe (p 1••• t11aa •ttl) ._. tu• ot the 

16•1f88lc-o14 _....,, -.. ie ellalrleat17 eteepe (» 1••• ._. 
.ot1J ._. ._, ot the llt-week-.14 819U•' '!be 11ope1 at tile 

16•11Hlc-oUa .- •• a._wo-o14• AN aot allldtl...tl7 Ut• 

,._, tna eaoh otlae. !U llopea ana t• the 8•week-o14a,: 

http:llt-week-.14
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r • 4.1X + 1.61 tos- tb• 14-ne1c-o14•·· I • .94x + 1.161 toJJ 

tht 11+-week-oUa,· r • ·?SX + l.tt~t. 

Pott •• to'-1 ..,.,_. ot 1Mu, taae b41Vl4\lal aulF"' 

aow bat patteme ot Hooue iMt .,.,...., an Ule ._. , • ., 

aU ...... ase tJIIOUP8 oa Leftla 1 8IUl 2, lNt ee alllllflMBUF 

d.ltteHat fftl Lwel ) (p leaa -.a .OI$) a4 LW•l It (p le•• 

.,._ .t05) • Allllv•• er 1b&eal- 'ftll& uct• •• •••• w. 1fiN1e 

ot ...p1..,,,. u»eu ia ta"ble I)• A'O wa left1•• tbe tate.­

aotloa wa1 atta-l'b'aiallle to tlltt•.._.• t.et.... tdM 81ope1 or 
t;U 'beet-tl'ii)l:as na~t ·ltaea •.._ ape.U. At Ltwal '•" ••· 

,u11011• ....._ 1ad1-.l4ul lloe 8110w that •• ll•pa ot •• 

l..._u-.14 tPOliP l• •tsaltl.-tlr ·tlttena• ftea ._, ot the 

l.._.t-olt IHliP (p l••• ._. .e1) ..a ••• et w.e l•1fH11-o14 

...., (p 1••• ....oas). a.~,.. ot •• 16-w•Jc-o14• .., 

the l••eJE-o14• .,. aot as.,.srl~ dltteHB' t11»1 eaua 

etttd. The • ._...k-ol4e lulft a po•1tlft 8lepe (I • a.llX + 14.86), 

wb11e -. •••~' two _..,, haft neaattw al•pe•• !be alope tu 

ae 16-w•k-eU. la I • •1•5-' z + 1)•131 tlM ale,. te11 •• 

8-WMle-olA• le I • •1.,4 X + 11J.J?•·· 

Ata z.n1 "'• o.....-l._. -...... taUnttllallSae• aew
"'*' Ule ll•pe ot ._. 8-.week-o14 _... l• et-tluaUr W• 

twa• tiWII ttaa• ot ae 14-wetJc-.14 ll'lUP (p 1••• ._. .:OOJ) 

~ t!lati el' •• 14-weall-.14 ..,., (p l••• .._ .e,01). Be 

al•H• ot 1ille 16-wek..U. arKt tile I,._WMk-o14• _. •• Ids• 
aS.titoaatll' 41ttena• tftll fiiUih •"'•• lb.e dopa te tM 

http:14-weall-.14
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O..nek-ol4a 11 nesat&,.. (I • .,..;, .x + 18.•·83) • wll11·• ••• dope 

to• the ••• •• _.u.pa ta pod.t;t.Ye. the 16-week-olb' 

alope te Y • .)6 x ·+ U.:?ll •k• 14-WMk-ol4a·• dope t.a 

t • ).1 .I • 16.50. 

xa ea ._lt.• ehtlrliF ••• A1l4 ll1tea (1f6J) tt wu 
tead. 'It&' 41~ ,.,,._. et 1..... ~·• ..._.telad 

waa•• ot Wf8ftft$ .,.,_.. Wllll ,.__.. waa•• (7 • 8 aeke 

et ..-) ..,... • •al·1• ma'lle» or leou, 1ra:b ot 1oatJe.,.. 

M4 •U. lafata ·(114 weke Of ,._) UidDI a IM'ae• allllJelt 

ot lookl, \Jat; ot lboi'NJl' .,... Ill -. PN••• oh&p'e •• 

n•po.ue .••,.... ot toW ••'- •t look• ..a •••nse .,.. 
•t looJdaa Wl'e au1,.14 te u-.llli.U *•"'• ae PftVlou 
t~ 'W'tft »ep11oa\d.e.~ M14 at• --••• ••ae aea.euea 

lliabt stve iateJtma1Jl61l ••• tataat•• 1oelclq naJNJBH8 to 

IJJttM ad ooap1Rl.,. ._, wll14 M a ftl'Mhle a441,la M the 

veatll•• ob\line& hGa ae tetal 1Mtlq ttae aa4 ,_..., 

lo9ldlls tlae • ..._.. aa.lpe& &a •• JIMYlou ••te•• Ae 

'*• aeaavea et a'NI'ase apaa eat tethtl. ••'"'~" ot l•u• an 
oapcmata or •• toflal l•lllas fltae 118Ul1ft,· the Uao.uala 

te teUow 1dU 1no1u4e 4S•u•loa or the nla'lo:a ot tile 

na14•• JW8ABtd ia tld.a ebaP._ te •••• ,......,. la tile 

Pl'frri•u OUpau. 

http:pod.t;t.Ye


Botll ....... spa eat Mal aa1Jar ot 1oolla rte1484 

a al-tloaatJ .ef'taot ot as•• Wl.tb. la~q ase.J fJbe 

ave.... ll*l et leeld.Q ttae , ....._. u4 •h• teW aaller 

et looJte bloJteu••• Btl talloa'•• tdlat 70\lftiU tataate 
'84 to lOGk at Ohe ll8fta8 ..b:alaa tewel' tlt18• IMa 4e o14er 

bfa••• bUt ._, Obe tacllvt4ual ••••· l ..t t-. a loaae» apu. 

ot wtae t;Jum 4o •• loolca ot a, oUR lilt•'• IIlla n.ftlt 

n,.,..., -.• .,.lle~ tta4&Daa ot At~e• a ssuea (196.5). 

l' wUl be s-el\latte:re4 ttaat -.·n ..-. allldtlaau' 

qe titfel"fao•• .Ia tJetallooklaa tble•: Witil oUR ltatalea 

18old.aa 1••• •• ,.,...,. '*'l••· fta 8Dal71la ot aveaae 

apaa fd14 malMt» ot looks,· '' .._ 1Je aeen tlaas iJke 4eefta88 

la tJoallNlcba fllae wl._ ace la •Wv a nnlt et tdle 

o14a tat•••• ..-~· -.. ..- ~•• ldt.'tld.11&11oou. 

a• ....._ .,_ ot loollbl& tis• ,.....,•• 'Wltlt ta• 

oft&M4 apael. ot .,.,...,•. tetle tile to'-1 a-. •t leokl 

toe• .., •Jlaaae With •PM4• fll1a aeeaa • ldloate ••• •• 
~ &a uW 1oeldDs tble •• aped la laoft&8e4 la 

uSII17 a"·*"'' ot lD.OI'e68ias tae ·Q&R et laUVltlual leou.,· 

http:18old.aa


aoil ot aar laoHUe Ia tae aa\Mta- of loeJca •• •• aoYllls 

••bNlu.l 

GlldiB!il 
B•l*• idle aveap .,.. •• ttte ..-... ot leoka 

••• a •liRltloaat ada .eft••• et MaP1nltr.. Ia eplh et 

•• l&ek et •laalts....... l.al,..tllea ot tile eoQ1qltJ' uta 
'• ._•• h'e ....._.. ••• .._, ta••• &• ... teaAeaer ter 
eaoll ot _•• .....,.. te laO•..,. 111th la......._ toi&Plexltp, 

aa4 tile tl\4f)lp1loa•1• ot .,.... two ......_. lAM tou:t 1ooklaa 

,..... •• pnnou~F ual~raea. 414 a.ft&l a at.-lllltt._t uJ.a. 

.,.., ., toQlul-· 

6a,lllld 
fb.e .,. s epeeA lalen.ot~toa 11 ·~••• m a11 

..... aeaeuee-. ........,_, tetd ma'be Of 1Mkat a4 

toUl leelcl_aa •••• the • ....._ _.,.. ot leolWII boJURa 

tew aU tlln·• .,. 11011P• u _,... ot ae..-..t l• laenue4. 

bat the 8•WM1c...Ue lllow -. _......, lao..,.. u ....._. 
apa, wltll •• 16..,.11-olcla .allowtas 1••• et a laanaaa. aa4 



'ike .,._WMJc-olb lbo'WiiiS the ~Mlleal b.ona•••· , .. ktal 

•••~ •t loon a a.tt•••• nRlt &a e'btlalaed.,, ws.•ta 14-•a• 
eltla slYSlls a atsaitioaa,lr lftAH:rt &una•• ta aalle• et 

leek• aa epee4 laeeaaea •ua ,q the •• ro-se• 11'0•»•,• 
ze wt.U lie n..Uet ttaat arudral• of 'Mtal !ooldas 

, ... .....ale4 a .S.81lltltaait aae s •JM4 laileae'len 1a 'ldaiotl 

tu 1keelt-a1cl• eal14H4 • .._P.ft' alepe .,.,_ apeetls tbaa 

414 el,tlle~t taae l•wtek•olu •• tdle a,._week-o148. tae .....­

t• .,.,, ~•••18•4 aa4 ~'•*• ~lalq tSa«&q et 16 

weelul lietaa a ase ot p811;lcnllelF &nat ftlllf'Ulveaeaa to 

Utt--...e Ja ...._., oaa aow •• 41•••"'· ftsun lfl aowa 

MP&bte plota ot napoa• "' aoftllea•• ot Utt'eea' oee4a 

t•• ...a ap tPOliJ oa eaoh et aa *-• n,apoue m.eahfta, 

It mar be ..ao1wte4 ..,, u apeed. tD•...••·· Jatu•• ot aU 

..-.. aae _...,. "l..k ••••• at •• MYiaa etblalu. ....,.,._.. 

at 41ft•••• ._. utt,..., pa1Jtene ~" 1eoJdas an ...._ -. 
.-~ aaa Hapoue w .,...,, OYa~ latlnaa!Ds oett4a, ••• 

~ ,.,,.... •t * llt-well-olu 11 .-...,..u.a 'b7 a 

laueaalas aallW ot 1••••• Wltb •• _.•.._ ,,.. ot 1oeldac 

......_ ,allallUf 1....-. file 1,6•wek-.14 lftUP aowa a tall-1r 

,,...,. aa1tear et leoka. llltll •• ••..._. uaa et lo•k!Ds lJe• 

of~J~las ~-~; tae luklac ,.,wn et •• 8•waell-o14a 11 

...._.,.... 1tr a._..._.•••.._ ot 1.-.. 'bat wta 

,_...,17 IM....-1fts apaa. 

Die lftlltlp1loat1e of tibiae n. •....,.. Hftlte t.a 

http:1,6�wek-.14


AVERAGE 
SPAN 

10 

e 

e 
6WEEKS 

2 

1.1 	 1.9 2.5 
SPEED 

10 

e 

16 
6WEEKS 

4 /

2 

~ 1.1 1.9 
SPEED 

2.5 

10 

24 

WEEKS 

e 

6 

4 

2 ~ 

X 

25 

20 

X 15 

10 

5 

25 

20 

X 15 

10 

5 

25 

20 

X 15 

10 

5 

NO. LOOKS = 

100 

eo

=60/ 
40 

20 

1.1 1.9 
SPEED 

2.5 1.1 1.9 

SPEED 
2.5 

100 

..-------______ 
= 

eo 

60 

40 

20 

TOTAL TIME 


~ 1.1 1.9 2.5 
SPEED 

~ 


!4 1.1 1.9 2.5 
SPEED 

100 

eo 

=60 

40 /
20 

1.1 1.9 2.5 1.1 1.9 2.5 1.1 1.9 2.5 
SPEED SPEED SPEED 



lSO 

•• l•·••·o14e ooAias ••• beat &a •w lootdas , .... 

Wll...,. aU ttJ.ne qe SftUP8 lboW blOftaiU ..tal leold.Q U 

eJ*Nl la•,....•• a• alope ot •• 16-•ek-.lU t• ....,..,• 

....,.._.•. 11 woV:W. lMI SM..,.., to eoao1Ud.e.· aa oae wo.U ·ftta 

'bt&e ...:Lrd• et tetal 1ooldaa ss.e aloM. ._, 16-..--.1&• 
8H JNd"laul..-lr' l'e•:POUlft to lrioMaM8 &a IJeM• file S.wee1c• 

•14a an ••• nepoutw to u.weuee 1a .,... it • .....,. 

.,.. l.e Ud •• a a...uet -. l'+-...lt-el48 .,. ••• na:POa• 

ei'N '- 1...-..... ta •peect &t •• aa'bftlt ot leob le slle4 u 

a ua.-.. •• 4ao1uoa •• to wblca aae anliP lbon 'bile 

eleePttat elope et hiJMtaM -. la_...ft4 aped 4•peata •'t.ftlr 
a Wbi.Oil ...,.... .....,. 11 ulfd. It ll .,..,..,_.. tape•et'ble .....,..,.... -· ., .................... ·- ...,... 

atn -. .,.... -..... oYRa11. 

Ml I SIIIR&IIill 
the aa• • ••Jltxltr llt.O.i'aO,la •• •laalt1ou.s oalr 

tR •• teW ..... et 1..11.. lea tbe &lt-•ek-old.l ald idle 

16•wd-o148 eztd.)l'M a deepe» alope u.oee IOIIPlexl_., len1• 

tbaa Ud t~~• a....Jc-olu. ae •• o14el' _...,. ~aenaaed. tile 

awaliU ot leokl at -. aoftQ nilnl11ll •• OOJI»leat'' la01'ea8e4, 

*11e the a1ope ot 1*• ben•tlwttq n~tal&b' 11M toll fJ•weell• 

olcta• aua'be~r •t 1oou MI'OI8 1ew11 ot blonulaa ooaplftaltF .............. 

file tateaot;le et aae z ooaplalw te ...,..• .,.. 

http:16-�ek-.lU


414 .., nao!a •l•ta..ou.oe •• *• .o-5 level. laaJMfiiAm ot 

the ...._ 110ww•• ldlowa '*-' .a• • .,._... .,.. te •• 8· 
weeli..U• 'a484 -. la._n Wlta monul-. ooaplexl_., 

aue -. .,.. , • .,. •~a• u-.eu-.1u _. .,._.. • ..,, ... ••· 
oltaecl allskt17• n.aue ao •••• ..,.... plot• •t n••••• 
-. un..., 1eve18 •t ooaplal.,. to• _. ase ••• •• •• 
napoaee ·•••un• et •..._. .,... tetal ..-. ot laue, 

aa4 hW looldal ·t>s.. x• OM lie •·• tNI •M• ta.sure taa• 
•• n•ul•• to• •..._.. ,,_ tea4 -. •.,..1 ••• •• •••• 
,_. total ••HI' ot lM~C•, a tlatbl&' ._, .....,.,. to~ •• 

laek ot •l~Aitlou.oe et tile qe z eoaple•lt7 lateao•toa b. 

totial 1•1das ,&u. wta S...~Ulaa ••Jlentr. wae a-week• 
o14a ,... a lal'se taonae• la IPD• 11hleb 1• paftla31r ottMI 

ttr a IUU 4••••• la tile aallew ot l..U. tile ._ ol4eJt 

ase SHU.»a ldlow •• opped'• patHIB .- 1·••'•' •• blnaelq 

~altJ' tb• _.._ et 1Hlcl bl.ctftal8•• 'IMitJ tbla iaONaM 

la P&Hlallr' •ttaeti 1tr a lllall 4Hltu la •• • ...._. .,_ ot 

~. Ill aU qe ....,•• the total 1oektas lble o'Dtaiaet 

'bl' aalt1p1Jiaa &YUU8 .,._ 'b1 RtlllNJt ot 1..a ••nle tbaW 

u •..,1ex1•r &aenae••· HlalleoklDs ttu laoJ'ta••· a•" 
,,, ae a~loeftt 4lttel'a0• lMltweea •• elepea ot toMl 

1..-.. t;lae o":r ouplentr 1ew1• to• tile 4ltt--.t aae 
goapa. s.we••• the aaalrela ot awnaa .,.. aid nulJe• ot 

looke leat.a to tile ooatluetoa tbat; •••· S.weeJc-oU. aN ._, 

41ft•~• h'Oll '*• •• e14e llftU»• b1 -.. ,.,._ or iooJdaa 

http:�l~Aitlou.oe
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10 

8 

8 
6 

WEEKS 

4 

2 

10 

8 

16 
6

WEEKS 

4 

2 

10 

8 

24 
6WEEKS 

4 

2 

~ ERAGE 
SPAN X 

X 


3 4 
C MPLEXITY 

X 

3 4 
C MPLEXITY 

X 


2 

20 

15 

10 

5 

25 

20 

15 

10 

5 

25 

20 

15 

10 

5 

NO. LOOKS ­

100 

80 

~=60 
40 

20 

2 3 4 
COMPLEXITY 

100 

80 

60 

-
40 

20 

2 3 
COMPLEXITY 

4 

100 

80 

~ 60 

= 
40 

20 

TOTAL TIME 

2 3 4 
COMPLEXITY 

2 3 4 
COMPLEXITY 

42 3 4 2 3 

COMPLEXITY COMPLEXITY 

Beapcm.se 'o 41ttereat oomplextt,- levela tor 

each aae fP'OUP on eaob or ·three 41tterent z-eaPtmae •eaavea. 
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bV Wille ••,. ae081Qllia 'he laueaee la 1eeldaa ,,,. ..,..... 

eeapleatr lwe1a. 

lmlii&IE 1* IUI4 
Altateup a .. •• a elaDlttoaa• ta•e~Utloa ot ._. 

pla&tr a& IPH4 to.-"'" •••nae apaa ad. -.w aaliW '' 

leeka. tile lateaotlea aa .,, e18Rltl•aat Ia a llaeu ..... 

,..,,.,. to11 •''*• nQOaee ....._.. ID a441tloa.- •• Jft­

vlou aii&1Fal• ot toW looldas •tae 414 •• nv-.1 aar 
a18a1flaaai\ tNQl•ut.r • QM4 SJ.dUaotlea. 

ove.u. tae., ••• ooaplex1tF x aped ilateaotloa 1• 

..-. •• eu11y tat_,.atatt1• u a:n -. ••• ._•..,. ta--. 

atlleu of ace a apeetl ..,_ ace • eompleldtF• AI aU ane 
vuia'IJlea *" t.ave19'84 1a a 111ftl.t1eaa• ttane•_, lnhaotlea•· 

puU.pa •• aoat puabloftlO'Wt _, iKt laU.pnt the oeapleXltiF 

z QMCl taw•natttea leta ••ae et the aae x oeapleattr x 

speed. l.ateMGt;iea• 

6811 '--··· ·~-·· .......W87 bl........ -· .,..,....., , ..... 


• .,...._. .•,. aJl4 total ••'- et look~~. Ia eaeb. ..,., •• 

1a._..,1ea ... be •••n••• te •• tao• ,,_, Utt•rua•• 
.._.,.._ elopea oYR 1PM4 to• 41ttei"MMtJ qe sn•P• ue r.aA 
ea1J' a\ !llab lwela ot • ez1•r• Pol' &Y'Uale .,.., MM 

•&aaltloat ase a aPMd taiJVae•t•a la to1UI4 cmlv· la hllp1a1•r 

Level 4. Wbel'e tale, l•week-olh -.w a deep iMI'eaae •••• apee4 



ltrrela. • mu•• aot a.• _. •• otbe •• ,.. crreupa. 
1a tetal ._..,.. et 1ooka. etsaltloaa• ... a IPtM blhaot.teu 

_.. to1a4 •• .X.ft18 J 8114 '-• Ati ..,.1 '• cml7 tb• a--..ek• 

ol&a JaG...- ia• ava\tv ot 1oelte •• Q884 t.a•na•••• a11 

LeYel. lt.; •• •• 1•••eJc-ol41 u4 -. 2,._weelt-e141 lao•ea• 

ttleu ,...._ et l"tca u .,.... t.a•eue•• ••• l•weell-elA• •• 

...... 
JfO •tsaltleaat ll'lne-., latuutt.ea •• t•u.ct With 

•• ttotal loekbls 'bU. aeuun. CO.Pdlleld et plo·•• tor 
.,_..• .,_ (flaue 11) * tsotlal ae'&MtJt et 1eokl (Pl&Qft 

1J) a.w aaa&a. Utai •t.• 1Ulc et nRlta ta «ae w the ,.,. 

..............u.........., ......,. .. ..UlM4 &a110 

tae total 1oo:1das tlae ._..... Iilla oaaoeUatlioa, ot •• 

tne t.eaorilMC 1ft •• Uaeu.aalOil ot -~ as• • epntl ~a•er· 

..,.._.,........ •• Lnela .J aact It ot oollJlealtJ.V. 1M cml7 

lt9f4e at llblott 888 z _,.... lateae,lou an PH.,.,. 
1a aeaenl, lt oan w otmo1•4e4 ._, •• aalr•• et 

• ...._. .,.. aa4 ~ ot 1Mk• to a44 appnelalt4r 11o tae 

latontatioa o11'-lne4 fltoa tke ...:L7at.e ot total looklq tJ.ae.• 

DJ4ee4, •• nftlta ot toW 1~ tiM alee an ....-., 

ala1ea4lq. Aaoas otkR tiWII"•• tile •-.1 1oe:1das ttae cia'­
•• to aow tata• a) 16-....ae la aa as• •• Wld.Oll. tafllllta .-. 

•• •••poulft to Wtu•u•• la apeect at ,.,..., - aev 
ue •• 8 ••• • 14 ••Jt• ot aaet at ._, 1a) ntalllu .... 

plat'¥ plaJa et.\be • ftle • a •er ..31 1'01• la tDt'uta• 
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15.5 

respoaaea to aevlaa atblali. AllalY••• ot &WftP •~*' 8114 

aualtel' et loelle ahct• a.t ••••• PHllalaa17 ooaelualoaa an 

ao'fl uae. B8oa1188 tataa•a la lhe .... 4ltf•BB• ase· pOUJNI 

••• UtteHat patten• ef looldaa -- l.e. ,· utt_...t eoalltDa• 

t1.., ot •._... .,_ 8D4 au.lte» ot 1eok.a .. it la tepoal1111e 

to ooatlad.e a.t -.r eat~ ot •• tbne aaa• le •aoet HSPh• 

atYe• to .e,..c Uttetteue.a. a, total 1o«lldBa •u.. •• 16• 

week-.14• Sift tile ahepea' alope Ot :1'8QOUI Oftl' IP8e41J 

1w •._.._. .,_. ae 8-weell..,lt•• llope 1a *• ~teepeatt aafl 

11r • ._,_. et looka, •• ._...awolta• 11op• la ••••peat. the 

•147- eoao1'tlelea 1*at Mil 1le d»a1fA la ._, lm.tea'­

&11 .., Of tile thne aaee 48 UlO..._ tlle!Jr lookiDc l:MJhaftOZ" 

u 1*8 oet4 ot etlaulu aow••• lnonae••• 

aatr••• ot aveaae .,.. aaA auallez- et 1Mb alte 

nvea1 tbat. tfM all._.. aae .-u,., the oap1.ezlt7 et $he 

•ttalllu ettM'fl• tae Iafata• H·.,.._ to -. apee4 et move• 

•ea• ot ._, attlm4u.t 1a eaeJa aaa 8ft11P• a ••eepe 11ope ot 

ne,_.. •• 8P8fAl s.a...... la ·~ at bleb 1ewle •t 

••l'l•xttr ''*' l• o'btalad at low lfWels ot eoaplexl.,. rea­
the 8•weelt-e148 ~~ 1teepu elope ooo•• Sa tile ....,.. ot 

&ftRSe apu., 'ffkUI tor~ tile tw ol4e» SJ'O·upe lt la lhoa 1a 

•••• ot lookat 



•••• 

__ 

...,_.. _.._•• ot _.... ..-. otl~ • t.-l ..-. 

•t lee1l8 .-e ,_,-.ea. a.. .-,,.. llftlJ84 •• -~ .. 

tlulf$' .......t .................... ot ••• ,..._ 


WltJI -~--- ••. tile ~aft._, 1P8D of a..-s •tal· 

411ftaeea a. tile ttotal -- Of loM a..aaaea,. a. .9.._.. 

.... ., ,..., -·- '...... Of ......... 

••••• ....._....,._ .- ..., til 1oo111 allow • d.Sillfteeal 

.m ettet•· ot •-'•••• •• ·· •a. ade.. .,. ••• 
,._ 11... ttae· ·40M ....................... Wltk 


........ a. •._...,,~ ............ - ._.... , 

AI· 1»111 .._..•. , ... Att•eratJ - .... ae f&t­

t~..., ~~ ~.. · ..·_.--V& :_:·: ·•• ..h •lit".it~*•••e·•••~'¥, .....~ ,.-.~••~_:_··a8·-"··'1·.·~--.·•.·MWi'Vil¥ilfUW: -~~-.~-. · ~ ~~ •V<j~,"'VBftf .. • ._....,--.··~--of,......,. •••J.r 
......,.. ••• .._of~ ~·.•·· ltll~olu·~· a 

,._sr ·~ ot laokl.: wt •t• •'ft181e ..- et 
1. . tAow.aea.· ~~- .,.... •~~• _,., 
It ,._.,.. • the.,........,_ ot &ootd;a.• ._.. · ..·-a, 

S..C•• 
Alll•ra theJe· wee ao •· Mffe_... lD ...,_..to 

....... Ia ·~-- ..... ' .· "' ·.'' -- ........... 


......_.,, it, ap..-a ... aa le AU to tile ·tut tbltt' la 0U 

..... - .....,.,,, ..... Ia .......... Ha4 , ...... - ­

...... Ia· totMA ••• Ill "'*•: •o•• ,.,.,.. et .,..,.._ 



15? 


le ~1allg ottse' '-' a ~Dall 4eerreaee ia aab• of 1oeu. 
s~.,.ek~148 a.nt a,...week-eUa aw ea lae•ease 1B ~• 

ot loo!la,, lm.t this &a~. t• ~t etfset ltV a smell 

4Mllu 1A ltae tJ'Ve:ft\80 ~· ot lMkba• TlrlUt al'*- lft 

.u. aae _.••• -'l*e!te ~ ol...ea ta 1ee~ ~vle aa oom• 

edtJr ls laenued,, •• ••~ et t~~eae ~· 4epea&a ea 

the &~e ot •• eWtt• 

Sl~Dltleaatl a:ae ·~· e;pe-64 i.llt.emotleae •t · 'lie ,,. 4el• 

awll.tei oeeu. ealv at ~ l<rrel.a et e eat. • tllls aeaemtfU1c 

t'JI1f idle al l.oaat tautea•S1 la~'b1oa tova4 bl '-ttl a~ 

spaa aD4 total anlle» et lMka. xa ·IOA'ftfl' -.. the 1Jft1lm~7 

»e~ta ot tke ~·•• elta»'lle»t atlmalue .. eal_, ...l1 »lar 

a •le .Ia lafaate• n~ t1e epeei et meveaeaii eti -· s•lmu• 

lu. 



ti\US .,_.the ..... kta,... ,_....,.,,_.. -tow 4lt• 

,...., ·~.•, --- a.~ -- .,.. ••, ­
...,... moat CIOIIIOfAr •et 111 w.-a .Ia • "*• ._. -.a 

-~- lato ............ totui!L --·- O:t , .... lA ..... 
_... aae ll,_,.aoee Ia patie._ ot· -.--~ .. IMit&Ylo&t• ID M• 

4lt-t.oa., ·•· •t· ,..._, 1•11lna v~ae • ,... penoatt Ia 

... to db..... •et~t• ........ -- ,._ ,_.... .. 

••• .nla\liue ...... ••• to • &n.....a ~loa •t soo-.. 
•• '*&as a.eo'*lco-. .,.... athtl: -... •··~aa ·· 
daD•• • ••• th•r •• flue....., to aome ..,.. ~ 
eft•t ...,. II$Jj,- ·maeaslll .-utal .-. tlllle'·.~oe• ........ 

l~ ••.•, -- -- ..... - tkG ~- lltldlt....... ,.................,•. 

._..... ·~ _. llDilpela ot total loot&~t~ u. •• •• 
•••l11W.t4e ...._. U· IIIla _...at •Heotl:· at,....,.,. 
et D1dAia time apeat IOOtl-. at ... ..._ 8\Uit!U laOft.. 

d ........ llle .... Of tile fiGitl•t .a tile.••. O't ........., 

........ - pouJ.l.tll ~ ... --- ....... 
,._ oae ot ~be'._..... ot ._. beldal·· tllre· _....It&t+ elOW 

........ ._ OJ: lolal ...... ot· 1CIIIII ._. mllltt ·t~~· •Aeo-. ...,...~~ ';·~.......~. -~ ... •··...:..- · ~:-,..,__,.,._.._ ......_.... ·.~·· ·..·;·
•. ~ .. · 

~: . ~ ---···· ·('·~~ ... ~· ~· ..... Wlr'~-....... ~'·~ 
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'he aov1nc and noD...mo-v1n; stlmu11·· I' ta to thls poealb1l.1tr 

that the present Gbaptea- 1a ad4l'Gase4·· Be:re·• both ot the eo.. 

p<menta a1:e eonvened. to pzoportlOMl. •~• -. pei'Oeuts total 

Dlltlber of 1ooke, ,and percent avense span ot 1ooktq tlm.e• 

PeJ'Oeftt total BUilbel' ot looks la 4et1rte4 ae the propo:r­

tlon ot the toi;al DWI.'ber ot loold •• l»th mov1Jla and ~•lns 

•t1uml1 tha:t was d.treoted uWI&I'4 the mov1nc st:lmulua• Peneat 

ave•se epan le d:etlned as the ps-opoz-tloa ot the ovtra11 spaa 

ot look1nl; tiae at both. aovUta aD4 non-movlns etlmull that waa 
devoted to 'he tl:zatlon ot the ltO"f'lq •'11aulua• I'i 1a da-1ve4 

as toUows• 

Aa l:n the case ot percent looklq tlm.e,, the•• ......_,. 

a1•e a oompar1son of the :relative ObaJlaes ln ftSpt)ttee w 'he 

mov1AS at1m.Ul.us as ~ to the uon.-zoVUll sttmulU•· Ia the 

to11owtn£J preaentatloa, X'Ctsulta tu bo~ ftapoue me.........e ee 

presented con0\tft'en1S17•1 

Chi •ttuare teat• were emplored to ••• whether thez-e 
were aft7 s1an1t1cant departures from no:r.rM11tr 1n 'tbe d.latrlbu~ 
tlon.s ot these proportion mea1111re&• Ae 1ft CJtaptes- 4. the teat 
was applled to eaCh ase sample Ubd~ eaoh ot the e~lmeaW 
oonttltlou. atnoe tbeft were no l!UJtanoea ot s1plt1ean.t 4e• 
partue from normal d1atrl'butlen, uo•eme tranatow.ru.:bloaa were 
not employed 1n the anal7aea to• e1thezt ot the two pereent aeaa•ur••• 
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Table 24 ahowa the p:es-oent awrase span 41reoted 

~ the me~ st1mulus, at eaeh speed and 1eve1 ot com• 

Pl·eX1t7 b7 tbe 8•week-o14t 16·we·ek-ol4• and. 2-.nek-old 

1atants• Table 2.5 e;tvea analosoue 1Dtoft1At1on toJ:t the pel'• 

oen-t total B\11\bel' of look• at the mcw1na ettmulus• The· saae 

cla\a _.. ;,reeentad lft\Phlcal.lJ bl Fl~ 21 aa4 F1Sf,lre 22 

I'GQeot1vel7• 

Table 16 presents a ~ ·Of a t~e•WIQ' Malyala 

ot v~1anoa Gt the pel'Oent aYerase spar~ ot looklns tlme a:t 

the nwvlna stlaUlua tor eaoh ase Sl'OUP at eaeb 1eYe1 ot com­

plexttJ and eaoh speed• Table 21 hlltla:r'lzes an analo.seua 

thl'ee-wq analrala ot varifmOe ot ·~e pe~oen'b total nwlbezt ot 

looks at the moVlns a'bl.aulue • 

Ia or4e7: to e.sploJ:e the :aa•ve ot the a18ft1t1oant 4lt• 

feJ-eneea, tztend aDa1ysea weJ-e also pe~torme4 on the 4ata. The 

11aear tnn4 analrs1s tor puoellt avense span appeaz-a ln 

Ta'ble 28 • The ltnear tMlld ana17ata tor peJ:toent total number 

ot looks la p:reaentled. 1ft Table 29• IR the pi'Gaen.tat1oa ot the 

results, eaCh variable and tnteaotlon wUl be 41•ousae4 eepa­

%'ate17, alona tdth all relnant 1Dtol1Jiat1on o'Malnec.t troa 

aaal7aea~ and trend a:nalJ'••• on both t.-e&JOna• mea81D!'e8• 

Ace 
The ap et:reot 1a slsa1t1oant ln both meatnll'ea ( Fls• 

ure 23) • The percent averaae span. measure aea.•J11117 1ao~asea 

w1th ase (F18'Qre 238) • The anal7&1s ot 11aear bend 1114loa,tea 
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Table 21+ 

Pe-rcetit An~~ Spm IA)Okhtg Tlae Dtreoted. &t S'tlaul~s He~ at Poe Dlffe~eat s~ 


Ot"er ~ LGTels ot Cosplezit¥. by ~esk. 16-wee. 884 24-weett-old Iat'aats, A:v~o4 


ovar S.b.teota 

Ntean ;& Avt~. 

'i"4fth fl. f!JliO, t!r
Span I:f :for 

PIIP1md.U: L!QJ, ;t 

~ 

&weeks .56 .sa .66 .ss ·59 .&o .?6·'' 16 weebl .66 .6? .72 .8) .Sf) .n .at .s, 
24 weetm ~61 .c.s .76 .so .61 .?4 .n .Sl 

mean %,i:V's;. 
Span 'fer Bach 
Stlalilli& .61 -.63 •?1 .80 .s? ®68 .11 .eo 

~1\tl!i% LmrQJ. l ~zlb_j;~el.__il 

8 ~~b ..;, .Sf$ e6:J .?) .s, 3.$8 .?8 *' 16 .61+ 

1-6 1-~lts .ss Cb69 .so .8? .56 .68 ~?) ~84 e?2 

24w~~ ~sz ~n ~?2 ~n .,S8 ~?? •.?0-'~~ ·1' 
ROB.~ AYI£• 

for~ 
~ 

hlRl•• ®ss ~-'' •. n ·" .56 .-63 If}?' -19 
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0 
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50I2~ 
2c 40 ..t-w 
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o:9: a.o 
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10 

I 
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COMPLEXITY 


LEVEL I 


~ 


2.5 

B WEE~ -OLDS 

--------- 16 WEEI<-OLDS 

o---------o 24 .WEEK -OLDS 

COMPLEXITY COMPLEXITY COMPLEXITY 


LEVEL 2 LEVEL 3 LEVEL 4 


.. ..,/~ 
.,/C3 p 

.4 1.1 1.9 2.5 .4 ,:, ,:9 2:5 ·.4 

SPEED OF MOVEMENT 


( INCHES/SECOND ) 


1.1, 1.9 2.5 

F.ts. 21. Percent averase SPEk-"1 of loold.ng· t1me directed at the Jnov1ns .. 
stimulus at _eaob of tou.r ltWeia. ot compledtl'. b7 8-week.-.old.. 16-week·~~d. ·e: 
and 24-w~·o1d lntanta.. Percent average ·span 1a a,arase_ti ~r subJects.•. 
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8 WEEK-OLDS 

---------- 16 WEEK-OLDS 

o------~ 24 WEEK-OLDS 

COMPLEXITY COMPLEXITY COMPLEXITY COMPLEXITY 
LEVEL I LEVEL 2 LEVEL 3 LEVEL 4 

100 l 
~ lg 90(/) f
..J(I'J 
1.1...::::;. 

o 5 eo . 
0::;2: 

w i= 70~(I) 

5~ -- '~g GO
1

. _.,/~ 
t:;e 50J[ ~ v 

1-1­
1.!...4 
Oo 40­
z!=! 
Q~ 30
1-a::: 
~E 
& 20 
a: 
~ 

10 

A 1.1 1.9. 2.5 
" ... 

jl:;¥.. '"7!· ~~}
m'·<&~~:~lf ~iff.!+• 

,......,, 
·.~ 

~ ~~~''l~ ~ ;;;;-­

: : : i ­
.4 1.1 1.9 2.5 .4 1.1 1.9 2.5 .4 . 1.1 1.9 2.5 

SPEED OF MOVEMENT 


(INCHES/SECOND) 


uereant t:ote1 ~l~bal: of look.s (l1reotad, at t1la :m~ stimulus 

at eaob of fo1m lev-els of c~'lp1e:d.ty. tv. E'-week•Oltl,.. le.-w~e!~•,old., ·Ma 2~~weak•,cld:_, 


·!ntants..,. Percent totr~l. n.'umbe~ o·t looks. is average"~ ove1r aub3,ecta. . ·~ 
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the·t th.\!1 slope ot ti\ti age etfeot 11 s1grA1f1oant17 dif'tarent 

from ze3rO• Tuke7 compeisoJt.s 1ttdleats that the percent ave~raga 

span ot the 16-'ttsek-olds ~ ot the 24-wsek•o1tls is e1tPt1f1­

oantly ~ater tiW'l that of tbG 8•week-o1ds (p'ts less than •01);, 

'but that thel'll~ ls no algn.lfieant difterenee batt1$&!1 the peroant 

ave~ spM of tl1.e 16-wsek-olds and that ot the 24-~reek-old$• 

Tt1e p$rcarat total numbe:lr of' looks (Pi~e 23b) also 

increases wittlJ! age. Tl1e ~rats ot linear t~end 1mleates 

that tite slope of ·th!s ett~ct ls sisr,t1f1eaat17 d1tterent :hrom 

Z®10t Tu.lfe;v eomp~1so~ 1ftf!lOt&te that bo·tb the 16.-welt•o14s 

~ the 24-we~k-olds direct a sif€ftif1oantlv hi!het' pe~eent~ 

ot looks to~'\i tlte moving st:lmtl\v.s, as oompare4 to the non• 

mov~ stimdust thea do f~l1e 8-,w~ek-old.s (:p'ts less than tOl) • 

Hot~avar, tl\e 16-week-olds SJ14 the 24•weelt-ol4s do not ditf'e%" 

trom one another in p~rcent total number ot looks • 

Speed 

The affect ot speed 1s s1SD1ficabt 1D both measures 

1Biloa01Dt~ ·~~t 1 as apel$4 of' movemen'b tnorea&Gs,. 11\f~ts look 

a sreate:f' num"basr ot timet~ to~ the mcvl~ et1mulua than to~ 

the acn-movlaa at1mu1us, aDd that tb~ aveft\ge 1engtil ot ~aeh 

timtiora is lot}SEtl$7 to2: the ~vias stimulus tbaa to~ the non• 

moving stiml1lu.s (P1gt~e 24), ln Pi~~ 24a• t'itia see that the 

pe~Oer!t a:ve~~a spai~ inc~ases trlth apeea, ~ the linau t~rd 

~:vsls 1nd.l~tee tt1at the slope ot the speed effect is slg• 

Dtt1~tt1:~ differ~;:&t t~m mero• 'rnke7 taste s-eveal s1gn.lticmst 
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1.1 	 1.9 2.5 

SPEED 
(INCHES /SECOND) 

171g.. 25.- The ln:toraotton etteot ot' age and sr~eea on. 

t!te port~en.t average span ot _looking f'ioa lfl11"'eCt&l ~t tho mov~ 

Ins stim~us. ··ftJ'cent atrel'ase· span is averac!Jld,. over oubs·eofn). --­
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. - ~J' . . .. . I ~• . .t, .·. 1~~ .. . . . .· . · -...~ ... ·_ .·•. -fi~'Jf(ilt . . . . • ·. . . · -.· ..4.. ··• r•aftllee·.' ·~--. aij~~.. ~~- aDal~~- or --~---
•• P«tW~':At$ eaou ·ot··lht .,_... ,.~* :ot.·•••-.•-<~'ll• .,_,::~ 

~ . ' ' 

· ·:·:~lte~·,;~t1es:-_.f4-•ier4tt.•t: .4tlt••••: at: 

... ._. ·Ot •· ·---'··· t$iltest -•«•j·~-• -~'-·at·;~·- elO,We~ .,_.-,: 

. · A- -- .ed, ~t ~.it) ~~-~·t ·~· -~ ·-· ~--· : . -.v. :~stfti!' llltea•. *' -~.ae.t~e1J..tt«,ta~-•: aO,t~Q$.. 
.--· · C~..-. :1\01 ·:tt~J.t~-.~~-.«itt..nt. Mtal_-.,.· .. Mob»:•·· •• •• · 

.:w,··~»'th«~~t:·.a :1~t:·.ov · ·.,_ at. · · --~- attdfdl. 
·J· <Wl9·$....~~4•·:·c~;f_l··1•.·• •01l~.•· · 4t · ·•eat· Mabi•.. 
-~~ ·· ~- '"' a· a.•~.,.. ·· ·'~itt 'ilii~;,M..ii · · · · ··· · ·~•••.&•• -~ ir'Jtadta.tti· . . • ,~~·•·· ·~•r·~~~-~-~~·~~M.·:~.· ·•- :, ·~~~~-~,•·~IJWf ,~•.w ··~~~' 
·~ttJI '~-~~"· ;-. ...tt~..tittt ···--:·~--~tt··· ,. ··. ".... 

'· ·~ ....~tl~«~· :-fpt:et. leal .-.-.,,,-,c.. '],J.~jf,:·--,.--~UY'~):,i ............~.•,. ''.•1,._.... ,., ..
~ 

. 
taueti 

...• ... 
:~~ .•,·.:a

_ 
,-f· ~~~::1••··~·.:(l.~MI tt.e- l5.we~liUI, .· ... .. ··· ,'iit-.~tett. 

. . ·· ,~'!1,10 ... ~#. 4i~U ...... 'Q. .· · ··... .....~~-, 

.~~~":::;;:::--:t~;:.:t.:.•·· 

rt~aa····aift.-Ma·:·.· ·< ' ........ · .. •·.·.· •.;·.:·. ,-·, .· :.-.l.._··•~··::·' ·' .. •. ••···•·~·'..-·.·· ·' ...... · .. -~"·. . ·,··.. . er··atti-l~e-:t.,la··:
.. ... . . :, ; .. . ......... : . .. ;• .• 


'! • ... 

:· .· .. :~: ;c.ieRtlr :;a:· s,• , · 
;~ fti~:, t:~t-~~~--~~· fj•~•&•t· *' :~~· ta1J.·ea to" 

· · :t.ea~ .~~--;tt*ll.lltiMte ;lift1 ~~~t »:*· 115 ta. althe~ ;•a~e-•:. 

• I • ~ 
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l?? 
(aee Rave 81)• Ia Oftel' Oo fiat tbe ..,._,. Of tkle &a,-. 
aet&oa, ae~te ~·· et ..Saaoe treR pe~. on Wle 

ase X IPeed iJlt~tlcms wlthla ealb Of tbl t.- 1&948 Of 

.._,..,, Ctable Jl.). ftlu ~··• allOW· tbat tlle ..­

..,., ..,.,....... 
~~ 

.,... 4&tr81t ,... .......... l.ftel l 

(p &eaa WbU ·•OJ) ·• OD Lftel. I Cp leaa ._ ·· ' 8lll • 

Left4 J Cp 1••• ._. •OJ) • 111• .,. att at.lldft._ll7 d.ltte_.t......, •.. 
~la· et 1..._ .- flatt• ,at ~· ttat tile 

.......,.011 ., !Aftl , 811ft"' •••,.,.....,,, ........ .. 

•••• elOpes ot tile ,...._,,,,. eW&AIIh' 1aaae ..- .,...... 

..,....,,. \letween the h4lflAaal !taee •• eta• tile dope 

ot -. l._...k-oll.a ...a tl\e el• ot., .,._........, _. "'"' 
•&8ftlft·OIIrltl1 ••.,.. , ....., ., .. t.wee~4· (toill , •• 

&·••• tiM\ft t02$), 1Mt *' tl\er Aft •• at.-fttMlG; .,,..._, 
t1oa oae MOtbel'• file f4.ope ,., ,,_ a...eMt«• &a 2 • .oax 
+ •A·• -. dope tu the· 1~~14• la r • •·09X • tNt eat 

tile dope t•• u. -«• &a I' • •* + ·•"'• 
~ 8ft.4 ,._,,• ._. 111\f4J1lea et £eftl,a 1. u4 I 

t.Uet e. ..,• .., ,.,..,..••• ...._. a. •• sa,.,.,,,.. 
·ot ace z .epee« al ,._... two .lwel••· 

Dletudoa 

Ae •• ••• &a •• ~ ._,...., .,_ ...apes t:Jt 

.,• .,._.. to • • ._ ett.ad.u s.ttate •• looktaa ••••• 
la -•telllee& "' 4ltt-..at ._blr.atl.. ot •.,.._. apaa 
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·~ ___. .ot ·-l~u at. -tttrt'"at stases . ·ot ti•••'-••~t• ..K~w• 
;evet,\ ·the ~sea t• c-t•~ 5 ·Wd'~. ••••et.t ;•~l·t:•~·ar, 

· ·wl.th .•spCin~~a to ·th•:mWtbS stt..molus 614-.~- ~••~toft~•, :41&":. aot 
4ttro1V$ -ti•ta· · ·tt.e :~Cttt.a#W.--..st!Ctta•; ~ ·peaa.t·•-~att 

•••ea .....~.,~ .. .,.., o~ m. ··~ ._•.~.a 
n.writie~ •' '"'~~ ..n · ' ·"· ftlfto~~-- ao.e -ton ot 8i8etel 
..uaat 4trte"a,.•. .b-.ek ..., ptoduO. u ,._...., ~a· t~·~~ 
-' - ' l ' • 

,,••.•,. ·-tb the· :I!OVlfll - ·ihe nori*mevtq i)alh:ia•·•: ,. Ute 

~pes(la~ _ft»t•~•< ·tD•h -•~• _.,._ •.,..,.... ·to.-,~""'.,,. 
S.~t -o114et., 16 eee tthe~•••· _._: »~'~•tOll• .·redta were· •tt•llll.tat&•·.. 

-~ • • > • } • ~. ' • ' • • 1{, . . • ; . • • : • • • ' • - • •• t . . -· . . . ' '- _,_ 

~ 1 ~ , r 

· u tbls eo»t ot ;ette~t··~ · la,lhe Ctts~stoa to ro11ot~, ·~til H•

·•••s ~- ter•e•• avt\-- ·-·~·- sat t•••wt. ~·~ aul1te• rtf . 
i.Oob tit~;t~o.' ~.~~......._ ·~~-~~.......··. 
With -~1~"&1lPMs1a •• "• ~rata .•t· »e...,; !leoklDtl.

' . - ' - . - . - . \ '- . . . . ' ·~ 

, I 

.A~ 

-~ 


. eot» ,~..ali a:tl~te~: ·~ - pel'lt:Jnt· ·toW mtll"be• ot 
lO.Oka :;~.).lei., -- stsnltlOaftt .,,••, ., ...$.;. ~seth 11~8: lli~ 
41Mte tMt ·~ olct&J; ~lJif)$ ibe•~· a·..~~'- •t a. 
a,_._...... aJ~~, • .,.. ot ·to.... ·to~ the Ml•ey ·•••·· , __ : 

,, .. ···. ,.·' ·.·• ,. ·. ··.·· . ···, .•... . ····, . ·..... · ... ,·· .· ..~····· ... · ... 
tbAR cj,· •'·,eU.sett: :~~~••• 

· 

~:c ~:-·aqtet. ~~~- thrt ~--• Ohapt(lr. that; tbtf._."«lllS 

-atls-d:••·.-•t~•tt:~ ,.a;·t4S• --be~,.•t 1o~ toe~~- ~.te1.Uitle• 

tr.t•~·$ ..t~ t~ttt ,'*(l•t·l•t•~•·• .~M·-~•u1ts: tr'm tbe Mtoe!lt 
' . ' - ' • .- .:: ·'! ' ; ~ 
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Oft.U Wltll aeet tae eltefi bfaat ae~ 4lWeltfJ ...... 

t:loaatelJr lonae• !otb ••we~~t the ao: ~tlmulua ._toea 
·-.. ~· tatast• 1ft &Mlt.loa, aa * ws.U ..-. of 

1~ ta~Ga wlia age, ·eo· «ees SiS ~-~ 

IAPC~l -­ t!\e at,Ull4mt 

·;Jt~~~M· ~~-D ~ Ia ~t,. wl~ tt 

11~• -"-~~~ tr~e ro~er ~-~· • , · a' ·~ sov»• -.. m 
attt,J/i)l~, ~1 Ba.t} .,, ~ fJ1lG '1'&4$ ~"'~ a• a.fJ 

IM et!llm4"" . · '·•~-~ ~ 81~ -~ -. ~ 

~~ ~ioo to fl~~&- .;a, ••• -~~~ et ••~ 

~~ stStd\1~ ~~ tot~ * ~Jttt st:l•tle·t· 

fts ,_..., ave~ epa.tt ~ ,_CQB, toW am... ot 

&OGke ~- la~~ t4i* tu$• ~ell ot ~t ..U.fat · 

ilttet, ac et· ~emtat ~~. t.r_.a •~• .a ~ 

mv~DM eta•ue,, 

Ia ~. t~Vl.MS ~••~•• ll ~· t~ fJJtat ~ a-.~~ 

~l Of "'"'~(i la~MeiJ Bib f48Celi' m~ttc 

~~tale -~ ~t~~ ~alai la~OOS· ut•b :~~ 

~ltoctl• lt ·~ ooae&'Wlel ••tt the~~ of :tea~~&~~· 

,. ct •~ .~.. ls· •• '' • ~· 



la ave.... epaa ot loekiDS at the aon•uvltls etla\tlua. Ia 

a441tlont ~sults tnt~ the P»GYlOUS ohapt&l' lftd.I.Gatel that 

'tllte total numlJes- ot looks to'lfal'4 the menaa stbl4•s 4ees 

aot ehaftp wlth tncreasetl speetl• staoe the t»>POI'tloa er 
leaks does increase with apeet. lt mar be ooao1ute4 1dlat 

tewes- J.ooks al'G dl.eote4 at the DOR~Vltls stirltllus ae 1Jile 

~P••4 et ••e llOYb!S ••lmU!ua ls .laa.asei• 
The Jtesu1 ts mm .U .,..e pe11aeat measves pcwln1J to 

tSte tact that* wtttiln tbe spee& .... em.pleved Ia tbls eapea-l• 

aeat, a mo11b18 stlmulus td.U atltaot an la.-easlas aaotm' of 

visual ai)tefttlon awe:a ts-om a eoa.-moTlq stlll\4us as the speed. 

of me9ement ts lll_.aeet• 

Qlllttli!Z 
l'e1ther pe;reeail avea-ase apaa ao:r peJ"oeat iiotsl au'bo 

ot looks showed.. a sl~Rlflcaat mala eftect ot eemplesltv• we 

mueil thereton coaolule ttsal tile a44ltloa ot raol-e elea•a•s to 

'bhe $tlmalus tie14 doea aot Pi'Odu.ee aar 1tela1Jl9'e d.ltte..aee;s 

la ·the ·pattems ot lookius betiavloJt 'between tsbe mctYb!S am\ 

&aon•mo91ag stlDll• Tble ls consoaaa.t wltJb the a-eaults oa 

pe~eent looktaa tlme la tbaptez- 4• 

Alt~ &_l!aes& 
1:he late»aot~on betweea. ase tad epeet was elcalnoaa• 

•W ta• pe:to•t1 ·~ Qall ot loo!das tlme• tbe pl'eaeaoe 

of tbe bltes-aott.ea ladlcatecl ttbat lfttard:s: ot 4lttes-ent ase• do 

not s-espem to tno:reaaes ln apeed ot movemeat ltl tbe same W&F• 

http:bltes-aott.ea
http:Pi'Odu.ee


.J 

X• se~te2'81rt .all three ase poos show an 11\·0I'easlns tendeaq 

to dl:.rect l.Qrt&el' 1·o·okll· ·at · th& ·taO"V"lns st.tmutus t1\ar& at the ·noa• 

movlftts ·stimulus~-•· !be U1teaotlon s·eeas to re·sult Com basic 

41:t.te~aces· 1n ~sp()nse patteas 'between tht 8-week•olds and 

tbe two olde!' aae SI'OlSP&··· · While the two o14el' ase Sl*OUJS 

zwespo!ll alike •t eaeh et the t•e spaets ot mo11eme•t• ther 

shOw a create» ln.OI'ease ill averase $ptm tlutl\ 4o the.· 8-week­

eld.a at tbe ••e tas•esfJ speetts• fhe.se ~tesults ~ l4en1)loa1 

,., 'h•se toUD4 la ·Obapte~ 4 tor pe•o.eatJ looktq ·tlme:·, ~Gth of 

these s-esponae .meas't~Wes stn lft41cat1oa 'hat o14e:r bab1as ue 

bette,- a._1e tbaa ·· rotmsew lta'~Ales to 41st:Plm1na:l:e movemen' fl'om 

aon-movemeb.t at alo~ speets.:' hem these .-esulta, lt ls pea• 

slble w ~a~Wle that 'bOth ·J••t~eat looktna. tlme Mtt. peroent 

ave~se spea Wf)ul4 'be seas.lt1ve me&S'Ue:a ttl use :tos- the 4ete-o• 

•toa ot ••• ace 4ltte!*eaoee Ia. lateatJa• Ylsul ttespease to 

speed Cbanses,. 

Aatl&sllls!!E 
· lelther et the pe21oent ae.aeuee shoW$ Slaft1f.teaat ase 

dltte!renees "c-ross 1e•e1S Of DaCfiaalq. Gltmplesltr• !hls 

woul4 b4lcate··t~sat thel'e ue no age 4lffe"*lees 1a tbe Mlatlve 

.,.be» of ·looks ott ·lea&'b· or lookS.· between the movlq .Mel no••· 

mevlne; stimuli with 1ac:reaees ta.· tMJlAJ1ezl.tr• Thls tlt141as ls 

oonsoaaat w1th that .tn Ohapte•· 4 toJ- percent lookb.ls tlm$• 

http:lookb.ls


1:be compleat.tt1· ~ apeQt lll~Ottofl 1118 DGt :Slsrdtl" 

ea.t lD e&fik• peneat e:re:eaae spa~~ ·• pe~t ..,,~. ft\\11• 
·•t lookat !be PflGTlOU ~.I$JJ Of J)ti'IG:&t l~- ,,,.. alae 

tauea to HV~. *''' "*"'' b'temotl~ let:Hoeft· etm»ledtw 

autt. sp.eetl.• 


tbe ftoanae ot ttJe e: ,........ ta ,.._. 


toW ·~ fit ·1- la 4&fftf)11!;' to ~·· SlaG$ aapa. 

ate~ ot ace • ...-. tt1eata. dtl&a ._. ~~ •' .,._ 

pS·edtr cAse, t.Uea to n...a. ..., ttaelnea' fteult~t,, we aut 

-14• *' 'be eoeM or tit48• tltP~e· tatel\\Otloa Ia ,...... 

~ meaS\lle·a: lG too e'bltweo to de ·attf · l ·tJa• 

tltoc poeatl4e:~ 

.In· seaem, tfJ 'INIII' " omlll~etl tbat tbe· ~•~rsaa ot 
•e~tce•t ~•el'Aae •Pat~ mat pettcent total -le• ot 10Gb haft 

aon•lbUtett d4ltlona!.. &Dto~'·'-•• to~ tbe tadefttafttl·tns 

ot aae <tl.rt~eea Sa patt.-a et :J.ooldrkJt ~~~~~ ••••• 

~ l\PpG~· to - a~ltlve '" -- .4&tt•eaoes an the »&--· 
to tncvea•ea..$p~G<, w~...aa ••~•t auabe» of iool=a 4oos ••• 
BO·eJl· PG»'OSnt 1-ooklfta tlme M pe...t; ave-.. 8Ptll GO.._ tA 

SbOWlaa that 16-we~tt lntaata arat ...k.old tataate ..,_ 

··~··•~ eo ~c•~• ~-• thlll «o • ••~• ~• 
.. tr.• the la~ JNSpctUe OO'IUS at,. a:l.-e- apeeit.J tOI' 

dtte• laMe••· 
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·fbe AMlr••• •' tllese ,_.., ,._.... kllleate ._, 

8e &a....,a, ...._._. .,.. • toW •••• of lOOks .-. 

...,... ta ae ,...Sou Ollapte' ,_. 1111 meMlr au to a a•..S. 
~ ta Afttlaal• wt een 1» at:tw11Mt»>d te ._ ~· at­

......, 
Aftalraee ot Yawlaaee d ~ aaaltee• of Ule· a.a,_.. 

........ ot »WGeati a•e~qe .II*JI •' 1001dll8 t'lao • ,_.. 

teW .--. ot ·1..aa ._. p&.,_.el• fteae _,.,. llelpal 

te ~ oa u. ~- oMatae4 ,,... * M ,.,aeu ._...,:, 
Wlth lfttaeaaa.. ..... lttb t81e ,.._, ...... oaa M4 

,..._, total mabtW ot 1eo1ts ~...., tall ••• u 

ba1Jiee pt •~t•·• •• ••••• a ~- -.lJIIt •t I.GDIQ' &tJOk8 
to...a tbe mewlaa etbl4u -. ..._.. the ..,..,.... ettMA•• 

a. pgaent _.... apaa ..a. ~at • _ _.·Of ltokti 

\latlt iftweaae dtll &a~ea~ .apeett ot ~~ IA6laat.b&8 *'• 
aa _... la...-a., -. aoms st&II4M a.._cts a &l'fllteJ' ~ 

t.:w ot ,_.,._ 1_.. ._ eaea * • .._,,.. .-.-... ~tetlhw 

meaaue •JtOW a al81dftMDe etteoe Of OOliJ&eal'Vt 

•· .,.,. ~-. '*'" •• a......., ••• au -... 
ase~tota-.sethe~'lft :••·•e~ 

live ramw ot loou towalfS * ..,. stkaAU~•· aow.••• tile , 
i, 

P.._t ave-.. .... APPeaH tJ0 .. the ~ ._.ltll9G 



-.. a . l)l'eteiJellOe te» the mYiaa ,atJmttltte thM 1011 tke 

·~- ·,at'Uldu., .,.. ••· ta&tr'V d6w epee«a,, 
smoe tll«te was 110· -mala e:treot •t eoaplealtr oa eltl'le» 

aeaauwe. ,., was eoaoluaett *' .~ · es1 .._ •• ~v 

atteot ·lbbe ..,..,,...,._, •• tiM· ......,,.. leastb ot 
'!OOJIG t.tbeatet~ tetlld4 the ..._ atlle~P ,... tile ,......._ 

atlawla'lt · ln. a44ltltmt att1ilh81' ........ ..... •·.ltt0811' 

...... taseat:,loaa··of ··•• w&tb. ase •• at~~. apeet,• A 

a ~aat ase a cempled"' • .. &•'•••••• waa fewJi ta 
the~- '-tal _..of 100118 •~-~ 11ltl ''' -Gall__. 

Qa we 11apoaal•e to llltelf»wet cut~ to -. alJseaoe ot .., ale-· 
at.floallt ~ latl&mat&aa • -a··t~,.,,,._, •'• etfe·ot. et....,.,_. 

· lt. as- ·tJOaoldll _, the .-,..te ot ,...., ave_. 

SJM aM pe»Oeat- m~~be• Of S.ooka tare· a110t1D *' weae&ta fWD~ 
the ,..,,... : ' OM be at11Jttllle4 le - cwea'- &t...tloa 

vtllue ot Ike-~ etlSua, • ._~some.,.._ aa...,_ 
a:._.. '' .. : ----'!11:\i'l;_···'--~-- '·... ··?~~,, 
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ot ,.__._.at •• eae l..t- _.,.. 111• • ...._ 
••• • , .. pafiltefl Wltlt --~··-., ..., ,.. 
l69e&a Of~ C~Jmt~etitv• Vlttda ....._.,.,. .._. 

ltO'fat at ,._ .Uttuea11 apetaa •• ~·· Plat&oa _.,....., 

wee. ObtaltDetl ltV.--· ..,· tatd UAa tlae d _. flf tbe 

••••;.. '•· •• ;' -. *'' ~ . .· ...,.. ·-· 
llle .-~ Gl ,.,._, lM· , •., _.._. IJ8 et ho1tdailt 

tot~A ......,. ,... --- .,_.; ............. -- ­

-- tf loes.-.. alao ~·· 

· llfteteaae • ·•• ~- ftlll•l• ....._.r&••• ,.......... b... ....
....... ...,.,..,...•,..., ................ 

-· ~. ~~ -~~-· •..•.,·,· ·~.- -~'"''"''''"-........ft .~*-.. .,·· ·. ·,.,.···.
.. ..........
v. -if«u.~w ~•• ~.w•: , ., . __ lfttw -~•·ua ~- w ~--

-· toW &oekl-. id.me, to ...... ot 1~ •­

.,_·Of ,..._ tlme~t ftG OtleW .....__... -· •t ­
,........ or . t•ow .at the ·.·· • ae~te 

fi:kl:d!Jl ................. ~~~-- ,~ ~- ~ti!t~ -~·-~ ~~~{u•~~&
,'~~iii·.~~-~ ~-~···i·· ~w:~-• ~-~-:~~ ..~~~:·~~ .-,.~ 

ae nataita ~DU•oea ••· ....... aae ,...., a 

·---··'· '• ........ .. : ---.-... , •••.•.: ~···· .-8 •.-~~..... *ft....
.......• :t~.···.···td' · 
i·~ ~:· .:.~~.... ·:lilla:CJ :~ ~,:...,-.~~ ~ • 

lllaiG»Clbllt'J ~ Cl...,. W ,....._ at.b1t.tlailoa ln. * 
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ol&ett 1at4ea, oaus&a~· -. • ...,... la a._...._, of 4t.9t~Wi.\fe 

8•$~--~-·-a,AA· ~~-~-~--~·a~~-·~·,· -~,_.. tile.. tetat.. .--.-- ,,...-·. -~·•~w &ootd.-~·_...._.--.-v~ r;it.~& ---~V:II ·-·~- , _._ .. 

..... ·--·· ,.,..... -· flldbl ll - '_ -- .... 
• , ..-•• attu~ae,a ·fSQ.tea. aft~. -- , ••. Amea .. aut., S:l 

I·s••••• l9G~'' aJl4 ._,l., 
ll1e a11e4 41··LM..a_., Ia -~-- tW ftlat&ea 


_.. al• te•:t- a. tDSltate *' tt ls kiP-8•''"•

to..,. ••eM tit,_.,.-~ tfltea a-· 


ftMtloa b ....... ef 4.lft..at· _.,. A...._ .,_ -Of' leoldaa 
·~·--.·.--.·U~.. -r;p~awrw..··... ··· .. ,.· •_.-··. IN· ~· iW¥W¥ ···--~ -~~ -~ ·~ ~ ..~-· ~ ........ -~·•U5"'~-~.:··.,.,8&_··· ~au""'v~·.·
~ WW ._... ,._.~·····--

of ....... 4&t~• •• a..e~•• · M · ..o~&a, •• 
~ :ot &00118 Ire tile atat aaelctlw .- • up 

~ ·ct&t,_..._ -~It ••• _..,: ewe,.._, •• 
t,a a .._lopaeatd& tlaUaltS.a fa, ~-. __,, ln ala-~ _...... 

.,, -~ ............... cati...., "'lth lobi.,... 

~JA~ tfte - w.~_•._ -~~ ..__.· .,~•·. ,.i.-•l•Jl -~---··.. ··• -"":~. ..·.·,.····m·.··• ·a·.-..,... ...~A ~ ~:•w· ~w .-~ .-at~~Dva.• w;~u. . .&J!j Ji~ 

• ot &eoltl •• · meae ••· oltw W•lfl• 111e 1'-•... 
eu w~ ._. .,_.,, &a a ..._,'*- ;,e•- tae 
,•....•1!1! '...... -~·.!~iii ,._.,»>ld:_,_·:··-··.'\!fl''l !!*11"*118' (~~J~........~-1ii'f(/. iii!L. a.... ".~~~~...-.· 1 ...~.~~- ~IJ:il\1il;f8\~·VV-!i"'a~ ~-~ 

DIIM ........... -a~-- of ;t !belle •. ---­

aet-.&·81 of ~ ·.. ~~- to cr.
' ··-~ -- ... ,,,___ _ 
..._. ,.,. ase ~a•.,, It oo . toottra -... ~aa ,._ 1dle· •• 

-..-.. 8liP • lt W011&4 htltiO ~ ,IODOI•Iett ''*' -~ 

..... ...: Ben8l0l¥e to ···-- .· .. ·:····· ·- * ··- ­
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_,.__.,.Ohwaaaot-., #_.,.....,.,......,.. 
• tetd ,...., ot loolm to• *'' •- --· tt ~ tiP• 
~· ·•~• -~ a1it!U5. ~.-.,.-~.~-~ ~~:fi ••··~ -~~ ~·V-~JlJ:,JI·~~~---- .,_,_. ~YJA ~-•~M;~;~' UftlfW' •••*•··-~- ~~·yMpv,~V-.....,.,, ........... •··.· ·:,_. ....
~ 
•. ~apan:IJittotiJ': ....~ 

ia - -- ....., ~..... 

•• ·-· ,........... -·- .,,....., Ia 
-..~·z .. ·-.-._! - ••...·.··.~·_··.·liliiloioiioii·_-·•·.· ~.--·.· -····· •• --- · ... ...· ·- · ...... ...·--·.A····.~ .. ·.'·.·.·. ,_ ...........................
... .. .... ...•~-~~~l ~~~··•~~ ••·~ ~· --""""-· fiWHr .u• _.. itr•v~- · .·.. ··. · :·.. . , ·~: .~·_..' ~--·" 

tlea--- ·ftalloa at ." afll --- OIM ~~ t.· ~ 

Ia. . ..,. - ••• &l>JIOPii- ..... :- ....... ..... •.. ._,,.... ,. ~i···--·.•, . .... •.. .. ......;· -~-. 

~ fb'atloa ...._ brlol1ftt~~ · -• of l.oJdlta 

....... - ...... *' ·.·­ ... 'liMiirA· 

like to - .... •···•· .......·-, ....... 
-...- of ·looillDa: • • ,..._ ter ·•• ·ta~a tttaa ·a. weoaat.:t· 

..........., .....,..,... .• • . · ..i ---- ... 


u· .-..... aae ....,,; •• ..- tltt-.••: r...a ·sa tae ,._._, 
we.-..... ,..,._ to-... aa JatfJI)IJaa of~~< •• 

••• • a&~•• .- eataa~•ti.:.•· ·•• ~~~, taa- ~-- ·- ~-···.·.- ...· · •~ ... :............. _._.',._~ '•.:.
·~ ......... .... ······'·;···.··_·.·_.·.·~,:·_.·.·.·.~.- •.···:· .. -..
,..~~ ~:,~ NJ· 'Vav; _ w~ ·f4~':5N iff·~~, ·uu awvv~ V:4f' 



•t _. ·tooldDa ..._. * ••• ..-• .._ ••• tile ..._.. 

- , •••• -·-- 'Ia - ........ 

.._ auolute .-_. ......, ...a&e~ ._..,. uttlllee 

-(~- tuoea&~< d1 .......... .-,.,•• 
...··_.....'ID'I¥' ~~· ••·~~~·w walo!i~A-at..-.~~·-~··•~v~:~p. •~'.•- A _, ·'*t\lbd'• ~.-.-~~.:-~~•,m·w ot &*··~~~~· ~~ 

•• - ........... "' lfi -- .........., ... - ­
*_j•. • .A~ ...... ~-· .. ,..~.81 _.,. ~-••~~- ~-*~~~!~~ tbe.··-.. --- .. iec··-··• .....~" . vav ~·: _ _.. 

- lhwe~ ..........., -, ..' .,,...., .... .. 

....,.,, at • ._ ·••••*' a ·:;fl.t~·····•·lilt 

Ol4fJ,,, ._.,..._,, the~-- mlftUO.e& Mtottoa ·SD..tot~A 

~ ••• ta elae ••• •• •• •A••• a kOi! :ot ~ 
1ft • • .._ ~-~" ·19GD lhOIIIh the.- •• la ·<tees._. 
1118 ~·• .._ e&ae Wat~t l• ......·. ~ a a-· 
Pl'tPII~C- Of f*e t· · tlae 1\1··:··- G$ the _,:ba Sta:~--

•.•·.·.•·.-.... "'•....I.·.·... · ... ,.··.·_ltl'·,,a_·· ~:----~.-..,_·:.·~··.. ·.· .. .. · ~--····-.··.. ··_,.._......&a:,-......... Aii~ii0-.WAI: 6 ..~· · ···~.·,~a.aa_·.
~.·_ _ 1WMV.~ ···UWltW p¥Wf1Url'~· ·~avj'U ~Uimf!IAV~···v. ·~ -~·- --~ Qailf.;·Q·~~-... ......~,.- ..-~~~·- ~~-~ -~~ -~ ....~·-~~. ~--.~~~.J vv•~~·:·~~ ·~~~. ...'~@; -~- ·~·v -~--~·. ·unca· 

.-su:J;;- -~--~ ... -....-tdfll!Ui!l ft~-- ...._ft •A,AM:iiib!J~U:.~f. . . ···. ~-8ft~W:;xv~-~ ~~-~~~j\il .. ·~~- ~~~··~! ~~ .. .as· ~-~ 
. ; ..... ... ·~--·~ .liA .... .._il.'el ua t!l;& ---.·f.·~' t!ii6\ ~~--;fi~ 'toor.:Ji!iio..,._~--~ ·· . ~·•Y~-~~· ~-~~· u:r¥· -.-AWw: :~QA! ~· ·~v.- . ~ ~~-~.... ·;~ 

' 
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tl\OW•tttbe_.. ......_kele·to-laapM• 

fte ftht . ..esa as the t!aMt· !be OI'&..U et­

~· •t ~-~· ...... ---.-:~.-.,.lr*••·~.... ltl,_.,. ··. •• ~--·-- Ia-.· --~, .. ·... · · ··· ·-· · ·WW'f?-V·W.' U;l~~ Ml: }fti~U5' ,· -·- ... .,.··. ··.· · · - Ia-- ,..... ,_, ..... ·-· ,.._-~ . -.:,, , 

- ~ ...... - ..... tltd ......., ,._, ... 


·•~~~~.s., ..,... ot au-. • ~ ,... 
eetve • ....,. • ••-••· _.,.at • . etUI&tuJ 
• .,__ ·. --~ .,.~ ~~1 - ····~·;•.w •• ot·· ....._., la· &a­._. •• Vfi"fiiil «~. • ..~~ ~ . . ~-· . . . . ... , 

~· ·~Ma··••• _,_.: '*• ._,_. tu.t'- ot au.a 

e8 sutea c , :)t 


~-. ~A ~-- .. ·--~· . .a.'et····~~ il!l'.':'i~·~; ·~-*-.·_·, .......·~ .. ··, ....
.-.··-~····.· ... · •.·_··.~-··._'.··· ·. •• ,._- _a~vw· VJ:IP -~~~ •·•---~ -~ ·tt•·~•~ ~~-~ fiV • .,. 

•·to~t~teae. ·a ••• 
ot ~ute WGIJIRI8 ~·~- • ~ele 

of,_._, lr ····. ttae aat ,...., ...,.. ._, .._. t.e e'fl•. . 

......, 114488111 ,-.--~ .•• 

au~ .&a.-a,eea ... aeo -~ • 'lelia areapoue 
-·-au._ • .-. ctmtaa ~ ... ...,.•• • 
-- ..,....,, e ·fdle-- 614 .,.._._.,.•..._ 

· IJJf)ml a&be at eaoa of the ,.. _.,.. et ~~\ tile, 1ldl 
.fti&~~!i!i!!i~!i&rfl'j;~-6'f\D' ~. 6i'Loiili0:& .JIA •• 41i,Aa.,~_-.
U~.....--~{~- ~--'iJJ\11'¥: ~- ·-· ~ . -~~~:tf 

--~···ta et .-s Ia tot~~ .••.,.._ ....... Ma tet44 ,._ 


ID lft&l:ettw _. oUeif tllblee _.. ••• ,._ ,._., 

t~.eltaee to Ua•lll•to ·~ ,_. ~~ '"' alOifllt 

. ,...,. ...·. .··,a8ft_ ilitaa~_ 

. ~· -:~~""· 



e&le&l' tba DMt· . · · ,Ma lhea;&.e· _,. _..,14• •· 

.~, ~.-:~~w;(l.s ..,.,.~~- ---~~~8 ~~,~--·· ;&~,4 ,<~....::.•-.... ~.·.··.···.·•.•••~·v-.Y-· 1lW:~.~ -qa"li~i ~~~~-!·•·..-.~ ~-~--4 ~-"?-~._ 
... rtDtlttG ~-·-·· ~ ••• ~~~~ ~·- ... 
!Acd_,. ot the et&du .._._.., All -.. JGMat ·~ 

Wlllltad. ·-• tbb ~e,..--· t• tatb ~~rtiDI 
• _.. setmu&s.... ·~ •• ·. a&tm.A.....,WilP• 
thle as -.c ••· dl aee _..,., ena. · .·,. · · tbe-~· a 
--~~ •lot-. tM· tll8 ·--· * ilfte._. ..._•.._ 
, ........, ... ,, ,_...,- .. ·•t· - :· .. ,.., 
11011e ex a._ l elta&t tbe.· IDI·t ·· W8, ...-.aeea • 
tta ·:.t Uel Ill IIW· P1'81.Ut-···tlbe Ohe~ 
~we~ebetow• a.·l. · ettJlolftfeaii...St 

~klfi'!. ~..wa'*fl""• ,ft,~-....,.,ila.A. SftWB8Viir..~·- · ~~~-- ~ .~... ·~·f.·· U'~-~-~- if.I!FwD~:-. v-~..,..4i.W,~ r•-r~-,·~~v ·Q~.Jfif:·v. ~ 5W.~ .-.,_. --~...-.~..-

Wattt • :aoa . • .~· .-.. Ia ••• ....., It 

··tlfUH ·tie .&.eat -~ WkMI t111e Re~e&tlfl·81* 

stimuli me»e ._•• tbea. ~-~ .". \W lGYCAt~· Sook• 

ea. .-c leueaae 14th 14 ·*••l•· ef· ..-ea& •· 
·.- ..·1 .l*....llll .apM 1114 Ull]pl8Jr$ftp 

·~· ._... a t.te .-...~; theM· s.1 aome •• tble 
ftntOII~Il-8 W the 48-a 0~4·- .. te __, lltt 

t·t lo dM ..a •• lhe •- . -~ ., 1--. 
•a~:.ro. ~1.!\M 'i.-..~.ft~ a:.W .._fi ..-.a,-. .~ .. ~- ..w.a.&a tl!!i••~••·lt•• ....w.. ~...... 
·~·; Ql~- ~~·~ uV ·~ ~·.- flW. :VUW ~¥-- 99~~ ~-· 

.... ft8jol&t.t. 'ft8~ ~. .ft. H • .W.AftA.:·.._.· A'i:il1ill;fta!.···, ifi.A· ~~fic6 ·B~ ~ ~&.~.~. 

.a ~~ ·~~ ·--··-~
1

• @ U''~·~r,~· ~-~~· ·y;w ·~Jf~\·~-41i~~ ~ :glf~ ~~·W.U 

~- O.··.··~•...:• ..:ili··. 8..·.·~.·.. ~'1!1·~,.-· .~~···~.· ~ .• •~ ., lia~ ~.oltol~•-: •.f··..·..·· ...A .. ·1· ~,t.• :;- WV ~ a·:.~rVliiAG.t ¥ ~-~~~il!r V~ -11: lilftW¥~~F -~-<¥._..•. ·w.. 
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oomplexlt7• For the S.week-o14&t 1ibia steepes- eiepe l.s toun4 

ln aYenp Qant tor the two o14el" D'OUP& l t la towul tn nua• 

ber of looks• Bowe•e.-, these reaulta _.t be ftualltled some­

wbat• Slru~e thez-e W&l1 ne Olear lateno1;10il Of oemplexlty. wl'h 

eptrtfd or a;e ln 8D7 ot the peroentase mcta8UI'ea, lt 4oee not 

appeaJ- 'bat Ohaage 1n the OOlllPlentv ot ~he eheokeJtbo&Jld ·~~ 

17 atteote the ease wlth wb.loh lta movement la dts•l-lmluated• 

The pez.eeat retnalts lft41eate tbat the ~· obsel't'e4 111 re­

sponse te •he aovlng etlm.Ulua at bialter 1e-ve1a or oomp1ex1t7 

tid'S also 1!l ettect to~ the non-movlq at1aulua, aa.t t#hat the%'e 

is no 41ttenece 1Jl the zteaponse to 'bile movtna •t11lulua u eom­

puad to the non-movlal stimultts• 

In ecmo1us1on, lt la asserted that ev14enoe bas been 

o'bta1De4 to show thaiJ lDtanta d.o :respond to both movemeat Uld 

eomplexttr• l:t appears. then, ~t the abUltv to :tespoftd. te 

these 'Owo st1D1Ulus 41meaa1ou ls a'f'alla'b1e to be empl•"'- .,. 

the 11lfau' ln t.he penept1on ot deptht $8 malrttalfte4 bV Wal.k 

and G1b8on (1961) and ln the 4evelopaent ot eoolal responslve­

neas, as ausseated. bJ BhelDIJold. (1961) aD4 Walters an4 P-.ke 

(1965) • Whlle no reauliJe we:re obtalae4 1n the preaeat researOh 

tbat wollld. 41sa_pee w1th Dember and ~lte •paoer• tbeo17 (1957) • 

fUrther eapezalaeatatlon wlth a ndez- ranse ot aces anA eoa-. 

p1exl~t•• needs to be attel'taken lleto" the tbeoJ?' a lmplle&• 

tiona tor 1ntaat vleual re8pQ1\8ee oaa be tenei tullJ'• 



·~-:918W ot ·•• a.ae cube» ot . ·-• taat M4 •• • 

u~-.-...... ot tallUe to GOSlt4G•• IJla ._e&aeatc4 
..,... ,t .,. ~ tiUI.1; .............1 ~· 00144 

, I ­

tla. --····-- lbtt: _,... polllloa ef' 1118 Want aa a«* 'IWI 

··"'··-· ..........,.u. lllf8t8 ,_. , ............... 

liM a4 &&flttm'*l --. teoe4 to Ue a tlleie· btM\JaJ ov• a 

po184. ot ••••, !' la •aae••a ••• Wba woatas wltb ta-­
'-'• •• a ta&wlv v&t.e w ftDilG• lt W014tl 1M so:re ..._.._ 

_.. •• ba9e t~t,• lld\mO "' ._ la. a tU'tel •J~atl't 814 to 

_....,, tilt ltlbNU. &a •• ._..,. Jtt..e. atwwal lnfa:at ea-

101'*•*• •.,...... -·~~· ll·--·-- .... ,...,....,.,. 
~· -..- ~an) ...a IIlla ·allt.f&ea•• Wltll eatlatao~ •••••• 

X. - ......... ··-- -----; ... ,..,.,«\ 

ee.oelt.as •• a ..-rletl •.._ ot l.lalt• 111 •••- aetJlel,_ 
•• thelllb idle~ •~•-. _...,.., tw~ee a eaob 

••• , ..... -.,..:\ -· l '' ...... ,. -- .,. ,,. 

·~ ,...,,,,.. ••tala.. Me 1Mtla lo the ,._tt41ltl' , ..., 

• aat:•l.-t pOB&tloael • ..,_. "' falsi\' -.. Ulftu~ tbe 

pwettHIOt t• -. H9las nlrtulu, -'t tflUID ••••• 

~14 ~oa ce al4e tOJ: ·c ._.....,.. Ulall·-• ..,._ 

Cl ,, ,........ t-hat ...... - aoctuiH - ~••,........ 

a.. ,.., ue 9J.,INal1J s-·etatOMM sa ttte sue JOilelea ·ru ••~• 

~&a 15- a~-. 1ft tae ~· ot the ,..._, '**' IIIla poa. 
d-&Uir' was aul88e4 W ~S l*MJOalee tU&ftl •&ala 

http:ee.oelt.as
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•..mq -. ,._,,•• 6baftps 'Wl'b ..,.,.,~. Wlaia .-.. 

._...,_ at••· a •eq..-ee ·et _..••,_. ea the ,_. t~S4e. 
Tl'ial 6 _,, o._..e4 Wllb tftd 4, -~- lJ wlt-b WIAII 1Jt 

M4 til'ld .& vlOb 0»1&1 9 (tJI$ fab1e l)~. - ~-MDB 

wwe ma&e···-·,_..., 10011lq ltae ;afl eal-lte'lei '• aaba 

a.1Ple8 -et ~J-;....oltle (I • 11) • • lJ) M4 

•~•ta. c•. ,,.. •.... .,.. •• ·,_ ....l·.• ·~ 
'-4 '" -. ot 'JuHte o~..u *" ll •• oe~tua.s that 
J08itloaal ....,.•• .,. aa aot1 &ld'11lGM'- the Haa1ta ta tile 

....... ..... • ....... ,. 11 ...... ''*" ···-·· ~...,. 


....~..... Of SUa\491 ........,.. tl8144- ................. 

Oo an &a fdiDe HUMGI tlt Yl,.fAIII.l ti-le•. 

VIlA• tbe oOJl(lltteae et ,_. »»eatR• ~·•• .lt; _. 

•• ,...,.... tell .....,.•••..,..,. ... • t·• 
....., ••• tlaatlfll .............., ... .,.,. 

pJMra& Vl.lloa. tao••• •'* •• \lis 8.11011ft Ia a411ltJa •• aaue 
a cUtte••···s. ••• --~ ·•tlMltr,. ~Qapatak ..a le18e 

''"'' ·~ ·~---· ,,... ..... ., ..,..84 ...... ., ,...._,,•••. *' roa ••••• '"• ,_..., tow· tke 

tllbr'• ;erea.to ~~ ,_,,.~ •• ....... Ia ·••• 


""'Od •••,.. • ... -~-· ........ lrl • ,.,..tlUel 


flel&, aat was o~t&eahd ta tile ••teal tlaMtl•• lt ll '"''• 
pG~~el~e- ·•'-' latata .-. tlalba • aoae podla .,, tile 

'f'laual tllil<lt· ad. not ~ -. the ftel4 u a WhOle,~ De 

applltat&Oit, ot ~- •• <cmt PJ'GtMDI :atJatp 1fOU24 -. •• 



·ueetal Ia teteadalna lt •• -. ttl• o•••• SuoJt. 'echat4••• 
aM ·••'lr •• the fall• \WA•~•as ot pailt._e et 1_.. 

-· ., ,,..•.,. ··-~--...,...... .., ........ 

1101'lla* ls to. Mkte tbe ot lila •• to $he ••• 
'- ot ····Gal ..... aa ...U u ,. •=~•• ,ll..,aesoat 

........ · : .··· .. · .. . . • . . ... ····. ·.. ·. . . . .. . U I .··. ·.· .> ·. ,

l·aReat· •• '-••• • r-7'"lr'Wlf)46ff1edl .._. ••• A& .Ja tlte .-. 

ot the »Haen.t theal.a., ••• · ••P•--•• a at• .· ·· · •• la­
·veAS.aete an. _.. er -~~~ •tell &a vt.~v tme~4. 

"' be"*' a ..•._ ot *·• natee: oau p:tO'It4e Gr toelfall&uf' 
Woaat$e· ·~ 81MQitiA pea•• oapaeltlea ttl tile g.otall 
tafutJ., SOp~. &e wlU a1.eo ·tufa1.8h 4ellftea !a ••b04o1• 

filii •ott •• llel» to ••• 'U\f>. pat~t. t~t otltee ,.,-.abel
' ;f:. 4 ,; ' .' :, ·, . ~£'~~~1l~: ' 

lMeRSial·tft. ,_.._ ,,_ --- ,_..•• ~; 

Ia ·~•• a.• it tea ••••• ,.._. t)be 1N1I« ot •• Uta&• 

tee ~,·.te aevaeat; .,._ .. ~ ·a.• 41U\ ~-~' aa ooaa...-
Witlt ~&-8 ·01\ e41tlte. ala ·MI' ~- · . tne Ill. Ule oaee 
of ._._., iPGOGpttoa .-..•• Sa .a44&t&oa, •• ,,.,• ., vue 

o-.e:rael···t»~~teUv w&tb the ......~ ot 4ltfettet _,... 

ot ·a•tmea' t.;b»e81\014e .ut 'be odtlloat ve&ata.ea U.t aftat 

••• tbl'~. l&aoe , ... Ut..._e ~cGDtabtl: ODlr' oao ~ 
on IIOI'aen• vbeaho14a •Us oh£14wea ~aa Rlli'IOt)a c._,.,._ 

http:ve&ata.ea
http:tufa1.8h
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.tiS\ ........,. 1958),..it woal4 ,. _,, • ..,,........... 

~~- oonolua&ORa aa •• th• ._., ••• ot tile 4e­

ve1opm•• t.-4 lft tile ' ·• •t real aov....-. ftla 

ta ,_.l._lr t;ne wtuta OM ••~•• Ike tat•• .a ot 

••••~ ot ••**•24• •• 9l.t..Uv a~n,.t. Dae M 
••hetdoaloal llm&tattoaa. ••• ~-· at the ~- _.._ · 
........ ·-. ooad4ee4 u _; • ....,.. •t tbftJdlol4 8eaal• 

ti9lttee.· ._...••seaa,, •• "'* .... Pft'll&• ••• e¥!4soe 

ttat tketa !e aa ase _..,.,....,_ til tile • ·•• to al*d ot 

• ..,..,.,•... ·lfltb -o14e t.bt«~ HSPOIIUftl to· a 'Jltlel' .... ot 

.	.,.e~e .oa ,oaae tta'*&es,; It· 1Rid4 app._ ••• .-. tbe 

ol4e tettea •• be\ltet at.a.e •• ••~• ~llo._.. ap&eds ·ot 

aonaat.• ~ Ill••• tsttc~&•ae •• ta ~••; "'';b t!le ••M4te 11ut 

..,_te» ·M ~te·ta ._ ·(~ ), ••• ltl wat 4Gcmet)Kte4 

that Ute f$bHtJto14 ot •on.ese. ,_.•pt-loa •• Msllft' ~~~~ ·C)Jlll4ntD 

t~utr~ a&Glta.­

IM··empbltaldata ~ mtet• aa4 '*l1..a lt~ pre­

aeatlF tloo ....... co ztetate tblt . ot title· tbed,~J te 
aar ~-' a.ual.on: ot 'ileeetloal &8811es UietAt 

,... ada\tJ ...... ......:I ••• 40:M •• u.a&aa. '-be poa. 

a&tttlit.l' ·tt~at tae ..._ ,_..a•t•a ••• etteo• a4\Gte• ,_..r 
tlon of •eat •••• •• d•• etteotltte Ia latlulte• peeepi)la. 

thea• ,~elJ!ee lnolu&e.. ,aoaa ••~'•• ·tile aa,ae tm4 atnotun 

ot 'tte· '11.8181 ftc«. ~.ae tlha-otle of •••••• ~m~t,on, 
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Ill 

eapoaae *•• tbe taM ot oeltal ••• pe!'lpbt»a:L 'f'l,etoa, aa4 

ft..Uoa aa4 paadt. 10 t• oomtS4cl4 pu4ctJ •• ooatft4 

to» tlt•ll· YA»ltlblee an.tU lbo.b· UAOt s-ole 1ft SfttaatUI:' JU. 

•••• -.er· _......, 11 urde»n_.., lt ..-lllaa, tbe ,auo&'V 

et MlOtl·.. :bdoaa•i• •••• to IJndtN uta~ ,,. falue ..,....... 
.ata••· •• lt.t~aatue • 1.._......_,•• eo ..­

pleaw ·.la -·oeal-nabll aue ateu~•• tiWI tbat oa movemas 

,_..,,,._,·; •tt•• le ••• o~\l11t'F flo r•14•·• . .._ nWlte 
·Of ••. P"8ent allUdV to it, Old Of tbe !IA.~U t~loal 

JRO'Ir4aa Ia tbe 4l_.lOR O"f Rla\GU8 ooaplea&:'J' ll~h 1D ,,. 

aettut·•··· ••· ,_._. .-..a. ••• •~t••••loal ""'* 1.a 

Cbtt»t• 2:f!--.e or4r •eN.•• tttat eaa tJI· aettft1ts.a _. fna 

~·•·-''-'·-. ·uaat ..,Uol·t~ 4etlld.'l-•• et OOJIRl-.1'' 
1NuJe4 OB oODI-.. 0» DIII1Mw ot pQta. 11\e 11$114,8 f•ta ·•ble 

1tu4r, u •1· a .ftlola atbe ••·• oa· tare•• utas amllu 
4etlll1tStnt'OI toaPledtrt sift._. ll\J>:Peftl:9.8· .W1411l0e 10'1 

-• • :~ta ·-•· , • .., Clt.stJ•. &llletl.t waallellwe&. 
oa ,,.., ·tlufi·a or. ,..It -. ._...._. aee,, at. • ._. (JJ_. t..... 

* ••~··•• ta tae •~t ••eatlh .. ,. wlow ,_. •••• 
1tWe11''ft!Jt- ....., ..... '' ...,, ~...... that ...... 

-... •taotl.- 1ftNl4 el&el' ... looltlJII· ftca the lfttaatl• ale 
_....,., ,.., _,,-.a te botb tile •ewlas tWd ._...,_ 

..... 

athtd.l:~·· 

It ••• ·Mbow1e41et1t ...... ,., - ...Ullh , ... 

ot _,_, a- Ba»1~•a , .. ..,.. -weu14 haft·· to ·ai1tae F.OUftaft 
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latete aa4 ..·PH· ••la •tmult, in ftd.e~r tie apaa a 1:4-ad 

._. ~· •fl4 oaap1aitw oet'-• In thle •• ~,, 1fflll4 

be ,oaa11:>1• t:e 4et~e Wbetbw .qe dArtueftOee la fisaal 

uB11111 1\\Yel ot atteatt.• Blftl to bleb• 1e.e1a ot e.­

pled.t7 Wlti ---·- ...... tdleibR , •• 1leYd ot .,.. 
tla -... ·ort, aoe tile •••• leftl 1188 Ms -.._.84.~ 

en. ·•t tu •a•• ,.,•••• ooaftetsas ttevelepmut.a 

p&?ehol.-tla ta tln4ba ••eue• •••ue• ••t .Ul ._,~. 

oaa tt· .._ atablftllal aae ...,..,._. et •be peoeptue1 

GaJaOltlM···ot waa•• U4 oblW... fhle· ~·• "' 

~~~DC•·.·--- Wilen •• Willies •• eau,l,llb _,•...,.. wl•b Wbloll 

the 4.,..__ ot ta4l9&6ual. el\l:W.tm eu tJe oo»~ett. !he 

aaja. OOltlet:t:nalOJI. •t t.h&a :'beala baa ,.._ 1ft tlaflor.t·att:vat.tns•• bt~~·· .r ubNI l'ct~,_.. mea...ee *loh •• a_.,»l.ate 
lo ,,•. aso· ·....a t.laa bl9'•lca•~tt.. a... studies ta tbe eu­

:reiJ l&t..atUtt ••• fat:1e4 •• ..ae taM aeooal tluse otatces 
&a Vle Yl:llla1 ,,_.,. ~ .atJ4,. ••· a :read,, hAY• ate 

qaeet;t~e as• ••JIM4--••· It;, la ......84 ·lba,., Wltb the 

614 et·•~ •eo~moloalod eAY..e••• lt) l8 4eel3fa1)1.e to stu4r 

&ttt••• -••• .,. •• .S.eual ftfll8btoa Ml\plase eve~< ~a 181188 

ase. .._•. ·····'••• bom, .,• ., ~UGh aa theee. lt ttll1 be ,.._ 

alltle ·to:•l•• a a...-•. • ut of· • ...,••, tlVlt 1d.11 »a­

fleet •..•..,_.. oontlmlwa ..... &s trulr aensltJ&ve fl,o AevelOJ­

matal··o~, lll4 ttbloh MB tte uae& to make aeaal· · ase 
•.,_s.;,aeaa···m tbe .._ordle tio vt$181 etlllulet;.S.OD,. 
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SOUND CONTROL 

Data for sound control. Numbers represent total time, in 

seconds, spent looking at stimulus pattern on the side where 

motor sound was located. Subjects were eleven 16 week-old 

infants looking at Level ) of Complexity. 

Speed of Motor 

SubJects. ss s F FF 

97 

98 

99" 

100 

101 

102 

103 

104 

'10.5 

106 

23.70 

26 • .50 

10.60 

18.15 

)1.25 

22 • .50 

26.)0 

24.).5 

10.60 

26.80 

25.05 

19.70 

4.35 

14.40 

3).80 

26.85 

2.5.60 

31.2.5 

16.90 

27.80 

26.25 

23.75 

1).45 

10.60 

44.40 

25.60 

26.2.5 

2).75 

17.75 

39.65 

33.70 

30.65 

).40 

25.60 

2).70 

16.85 

25.65 

37.45 

8.10 

)1.25 

107 21.20 . 21.25 )1.90 



STATIONARY TRIALS 


Total time in seconds spent looking at both stimulus pattern~. o~er four levels of 

complexity, when both stimuli were stationary. Numbers represent total taken over 

two trials for each subject in 8 week-old groups. 

Degree of Complexity 

Level 1 

)6.85 

1?.40 

25.65 

40.65 

16.55 

47.45 

1,5.60 

36.90 

Level 2 

46.25 

41.90 

46.20 

26.25 

41.)0 

51.25 

49.40 

54.)5 

Level 3 

19.35 

4).70 

39.95 

55.60 

4?.50 

)2.55 

59.40 

50.00 

Level 4 

50.00 

41.25 

55.60 

49.35 

)6.85 

44.95 

53.10 ·. 

51.85 



STATIONARY TRIALS 


Total time in seconds spent looking at both stimulus pattern~, over four levels of 

complexity, when both stimuli were stationary. Numbers represent total taken over 

two trials for each subject in 16 week-old groups. 

Degree of Complexity 

Level 1 Level 2 Level 3 Level 4 

26.90 31.30 48.10 JJ.20 

)2 • .50 )4.6.5 23.15 25.30 

19.9.5 J? •.SO 48.10 28.15 

1).?0 )6.25 26.90 40.0.5 

10.00 6.20 48.1.5 11.2.5 

)).40 )9.40 4.5.90 41.90 

6.25 44.70 45.00 )4.40 .. 

14.40 4Jr.45 24.3.5 20.55 



STATIONARY TRIALS 


Total time in seconds spent looking at both stimulus patter~s, over four levels of 

complexity, when both stimuli were stationary. Numbers represent total taken over 

two trials for each subject in 24 week-old groups. 

Degree of Complexttz 

Level 1 Level 2 Level .1 ~el 4 

18.10 18.15 41.85 14.;0 

.60 11.85 22.10 18.80 

20.00 18.40 44.40 18.?5 

25.00 15.0.5 )l.JO 20.60 

10.00 21.90 s.oo 25.00 

)).80 16.85 17.50 9-35 

6.8.5 18.80 6.25 )1.85­

11.85 17 •.55 9.95 26.20 



COMPLEXITY LEVEL 1 

8-WEEK-OLD INFANTS 

The percent of total looking time_that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four 30-second trials. 

Speed 

Subject ss s F FF 

1 .47 ~71 .70 .79 

2 .54 .54 .61 .80 

J .49 .69 .80 .99 

4 .52 .41 .54 -75 

5 .)5 .51 .79 -75 

6 .68 .?0 .88 .84 

7 .46 .40 .61 .93 

8 .61 .54 .56 .71 



COMPLEXITY LEVEL 1 

16-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 
\ 

time, totalled over :four 30-seoond trials. 

Speed 

subJect ss s F FF 

9 .64 .• 69 .70 .63 

10 .40 .67 .44 -53 

11 .53 .87 .96 .89 

12 .98 -75 ·93 .99 

13 .52 .88 -77 .51 

14 .53 .70 .74 .95 

15 •.32 .75 .81 .84 

16 .71 .82 .85 .77 



COMPLEXITY LEVEL 1 

24-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four 30-second trials. 

Speed 

SubJect §§. s F FF 

17 .42 fl76 .99 .97 

18 .24 .26 .75 .74 

19 .56 .67 .60 .68 

20 .64 .86 .88 .91 

21 .87 .72 .90 .97 

22 .71 .74 .92 .85 

23 .64 .25 .46 .49 

24 .64 .87 .92 .96 



COMPLEXITY LEVEL 2 

8-WEEK-OLD INFANTS 

The percent of total looking time.that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four JO-second trials. 

Speed 

Sub.lect ss s F FF 

25 .4? ,5J .ao .91 

26 .?4 .73 .75 .95 

27 .54 .4? .63 .67 

28 .52 .55 .51 .63 

29 .61 .66 .67 .88 

30 .51 .63 .50 .60 

31 .49 .so .50 .50 

32 .56 .59 .?4 .79 



COMPLEXITY LEVEL 2 

16-WEEK-OLD INFANTS 

The percent of total looking time.that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four JO-second trials. 

Speed 

Subject §§. s F FF 

33 .51 ~83 .78 .77 

34 .5) .62 .96 -97 

35 .so .62 .94 .96 

J6 .ss ·13 .90 .87 

37 .)9 .88 .90 .89 

.66 .)8 .83 ·95 ·93 

39 .60 .?6 .91 .88 

40 -57 .?6 .94 .82 



COMPLEXITY LEVEL 2 

24-WEEK-OLD INFANTS 

The percent of to.tal looking time. that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over tour JO-second trials. 

Speed 

Subject ss §. F FF 

41 .?J ,86 .8J .86 

42 .47 .?5 .84 .?9 

43 .46 .68 .?2 .69 

44 .76 .91 .82 .87 

45 •.51 .as .87 .93 

46 .,5) .77 .63 .67 

47 .82 .89 .96 .94 

48 .97 .a a .81 .96 



COMPLEXITY LEVEL 3 

8-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time_, totalled over four JO-second trials. 

Speed 

Subject ss s F FF 

49 .57 .86 .90 -97 

so .53 .49 .68 .91 

51 .?2 .73 .64 .81 

52 .64 .?5 .72 .56 

5J .44 .44 .55 .73 

54 .62 .51 .)3 .61 

55 .so .so .so .50 

56 .40 .so .50 .50 



COMPLEXITY LEVEL 3 

16-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four 30-second trials. 

Speed 

Sub.1ect §§. s F FF 

57 .)8 -53 .89 .85 

58 .sa .61 .87 .91 

59 .68 .81 .81 .95 

60 .48 .sa .80 .87 

61 .51 .64 .90 .99 

62 .68 .87 .97 .98 

63 .51 .?2 .81 .90 

64 .55 .81 .87 .93 




COMPLEXITY LEVEL 3 

24-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four 30-seeond trials. 

Speed 

Subject §.§. s F FF 

65 .62 .?1 .78 .81 

66 .51 .64 .92 .90 

67 .60 .84 .68 .94 

68 .57 .so .67 .63 

69 .56 ·13 .81 .78 

70 .61 .so .as .89 

71 .60 .91 .95 .96 

72 .35 .84 .so .83 



COMPLEXITY LEVEL 4 

8-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four 30-second trials. 

Speed 

Subject §. F FF~ 

73 .68 .68 .86 .92 

74 .60 .40 .as .97 

15 .so .65 ·19 .89 

76 .49 .sa -55 -75 

77 ·51 .88 ·93 .87 

78 .56 .sa .42 .55 

19 .40 ·51 ·15 .?J 

80 .56 .56 ·93 .8A 



COMPLEXITY LEVEL 4 
... ­

16-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four JO-seoond trials. 

Speed 

SubJeot ~ § E FF 
'4\ 

81 .44 .76 .95 .89 


82 .60 ·17 .91 .94 


83 .?0 .?2 .81 .94 


84 .49 .60 -75 .87 


85 .51 .77 .84 .98 


86 ·57 .40 .)7 .82 


87 .41 .60 .?9 .86 


88 .41 .62 .85 .85 




COMPLEXITY LEVEL 4 

24-WEEK-OLD INFANTS 

The percent of total looking time that was spent looking at 
. 

the moving stimulus pattern, as compared to the non-moving 

stimulus pattern. The numbers represent the percent looking 

time, totalled over four JO-second trials. 

Speed 

Sub.lect ss §. F FF 

89 .60 .66 .95 .88 

90 .?4 .81 .73 .86 

91 .)9 .81 .96 .98 

92 .61 .56 .6) .79 

93 .40 .54 .59 .66 

94 .52 .65 .92 .81 

95 .62 .ao .91 .92 

96 .?8 .85 .94 .95 



COMPLEXITY LEVEL 1 

8-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four JO-seoond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss 8 F FF -ss s F FF 

Subject· 

1 .37.50 56.20 40.00 ,58.10 40.60 18.10 18.?.5 14.9.5 

2 )2.45 . 4,5.00 .ss.oo 75.60 )8.7.5 32.4.5 )6.20 14.40 

.3 )8.80 58.75 71.85 104.40 18.?.5 18.75 14.40 1.8.5 

4 49.40 )6.25 .35.65 78._7.5 4.3.75 48.?0 )6.90 25.oo· 

5 16.25 Jo.6o· 62 • .50 62.50 17.80 14.70 12 • .50 2 • .50 

6 59-95 64.).5 7.3.10 81'. 8.5. 22 • .50 28.45 6.90 14.40 

1 .33.40 24.00· 48.10 76.2.5 36.)0 .34.95 )0.00 4.95 . 

8 .39 •.35 so.oo 4).10 57.50 26.20 40.00 29 •.3.5 23.75 



COMPLEXITY LEVEL 1 

16-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four JO-second trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF . ss s F FF 

SubJect_ 

9 )).7.5 39.35 28.80 )4.95 1?.5.5 1).70 6.55 16.20 

10 31.50 40.60 26.2.5 .50.6.5 48.?5 )).20 )6.25 14.)5 

11 2,5.6.5 4?.45 .54.3.5 81.20 1.5.00 8.10 ).10 ?.80 

12 ,38.1.5 JJ.?.S )4.40 8).80 .)0 1.85 .90 .)0 

1) 25.60 J?.SO 46.8.5 39.).5 14.95 ).1.5 8.15 12.4.5 

"14 40.6.5 6J.7.5 6?.55 90.0~ )1.90 22.80 2.5~6.5 4.40 

1.5 ).10 )1.25 41.25 4,5.00 20.00 8.10 9.40 6.2.5 

J8.20 6).7.5 71.8.5 56.90 ?.80 12.45 11.)0 16.)0 16 



COMPLEXITY LEVEL 1 

24-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

eaoh infant spent looking at the stimulus patterns over four 30-seoond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF -ss s F FF 

Sub.lect · 

17 28.4.5 29.9.5 82 •.50 so.os 28.10 11.90 .60 3.?0 

18 ).?0 ,5.60 ).40 46.90 10.60 19.0.5 .60 .90 

19 19.40 31.8.5 46.85 48.7.5 21.2.5 1.5.00 27.5.5 20.65 

20 38.7.5 70.6.5 67.50 64.40 16.2.5 8.20 6.90 5.90 

21 3.5.6.5 .32 •.so· .53.7.5 .59.).5 2.4.5 8.10 4.3.5 1.20 

22 48.0.5 .5.5.6.5 70.00 62·.so. 16.2.5 21.8.5 6.8.5 11.30 

23 .30.00 .s.oo 12.45 27.50 9.40 9.40 9.3.5 6.90 

24 )4.40 57.55 62 •.50 65.0.5 16.2.5 6.85 6.90 ).10 




COMPLEXITY LEVEL 2 

8-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-seoond trials. 

Moving St1m~ Non-Moving Stimulus 

Speed ss s F FF -ss s F FF 

Sub,leot­

25 38.40 47 • .50 80.65 90.60 41.20 2).17 11.85 8.75 

26 3.5.60 . 4).70 .58.10 8?.80 27 • .50 26.85 12.20 4.95 

27 .51.8.5 4.5.6.5 64.).5 72 • .50 )9.9.5 54.)5 ;8.10 )4.05 

28 40.0.5 )6.2.5 49.).5 .52.80 ;6.25 19.)0 9.40 11.20 

29 51.20 67.50· 65.60 92.55 18.80 33.10 35.00 11.90 

JO 45.70 6).1.5 48.70 .59'.4.0 . 44.40 )6.85 50.00 35.65 

31 )0.65 )6.20 36.20 35.00 )8.10 .52 •.50 ss.oo 55.6.5 

32 60.00 62.50 8).10 8;.o5 4).05 40.00 28.70 21.)0 



COMPLEXITY LEVEL 2 

16-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

eaoh or four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-second trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF - ss s F FF 

SubJect 

:33 28.70 .58.70 .51.90 .58.?.5 19.00 ?.55 11.60 12.15 

34 44.90 3.5.35 80.6.5 10).?0 41.2.5 )0.60 ).1.5 2.80 

3.5 38.?.5 53.10 90.60 9J.l0 27.50 18.75 5.30 2.80 

36 )1.90 2).15 46.20 62 •. 50 28.15 7.15 6.85 9.40 

3? 6.90 25.05' 43.10 55.60 9.35 ).?5 4.4o ,5.65 

..38 .50.60 68.1.5 90.65 95•.55. 26.25 1).10 s.oo 6.90 

39 52 • .50 75.05 91.25 81.90 42 • .50 22.50 ?.85 10.25 

40 3.5.05 71.90 68.15 ?5.60 25.00 14.40 1.5.5 12 • .5.5 



COMPLEXITY LEVEL 2 

24-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-seoond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed as s F FF - ss s F FF 

Subject· 

41 47.,50 61.20 60.6.5 60.6.5 16.20 10.00 12.4.5 9.4o 

42 24.4o 35.0.5 29.).5 )0.00 17 •.5.5 7.20 s.oo ).05 

4) 24.90 )8.10 )6.30 43.70 28.10 12.5.5 16.25 18.80 

'44 41.8.5 6).10 64.35 70.60 11.90 ?.so 17.20 s.6o 

45 19.9.5 4).70· 68.7.5 66.8.5 25.60 s.ss 8.75 5.60 

'46 20.00 60.60 62 • .50 68.15 18.15 1).7.5 26.85 19.35 

47 12.50 26.90 4.2.45 )8.7.5 4.6.5 ).40 .1.8.5 ).80 

48 33.75 41.20 44.65 80.65 1.8,5 ).15 1).80 ).40 




COMPLEXITY LEVEL J 


8-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. -The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four )0-second trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF . ss s F FF 

SubJeot 

49 31.20 62.50 68.15 66.90 20.00 10.05 8.15 2.1.5 

so 60.65 4).10 73-7.5 89.40 42.20 ;6.80 14.9.5 6.2.5 

51 )6.20 59-35 66.85 63.75 26.85 20.6.5 39.30 1).1.5 

52 ?0.05 78.1.5 80.0.5 6).70 )6.60 27.55 31.20 50.05 

53 49.)0 48.10· 64.)5 86.25 56.25 49.45 28.20 16.25 

·s4 49.40 47.50 )4.35 )2.50 24.45 4).10 48~75 26.25 

55 60.00 60.00 60.00 60.00 46.90 60.00 6o.oo 46.30 

56 46.85 57.50 60.00 6o.oo 70.65 58.15 60.00 60.00 



COMPLEXITY LEVEL J 


16-WEEK-OLD INFANTS 


The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-seoond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed BS s F FF ss s F FF 

Subject 

51 3?.55 48.20 100.00 94.)5 60.00 25.00 11.90 14.)5 

58 28.?5 33.?5 67.60 63.10 )1.85 26.55 1).10 4.?0 

59 ?4.4o 89.95 93.75 105.65 24.95 20.00 16.90 s.oo 
60 27.50 J3.7.5 49.95 72.45 26.95 2).80 10.60 9.40 

61 58.75 67.4.5 105.70 110.00 54.40 .33.15 10.90 1.25 

. 62 )8.10 66.85 101.25 10') •.1q 26.80 10.00 ).40 1.8.5 

6.3 46.85 68.75 ?9.40 87.50 4).75 2.5.00 .19.40 9.95 

64 )7 •.50 .53.20 67.50 81.90 15.00 1).10 10.00 5.90 



COMPLEXITY LEVEL J 


24-WEEK-OLD INFANTS 


The amount of ttme spent looking at the moving and non-moving stimulus patterns at 

each of four speeds or movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-second trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF . ss s F FF 

Subject· 

65 so.oo 41.25 )8.7.5 4o.oo 24.40 15.85 11.80 9.95 

66 ;8.10 )8.1.5 55.00 53.75 34.)5 6.8; 6.85 6.85 

67 45.60 75.65 62.50 88.10 )0.00 7.50 2o.oo· 6.00 

68 29.95 )6.90 ,58.80 61 .• )0 29.35 ;;.6o 29.40 )6.90 

69 10.60 17.55 28.10 )6.25 8.7.5 ;.oo 6.8.5 9.95 

70 10.65 27.50 ;s.o5 42.45 15.60 ?.so 4.95 ).70 

71 1).10 28.70 )6.25 46.95 8.70 ).75 . 1.8.5 1.ao· 

72 9·95 29.)5 21.90 35.05 19.40 s.oo 3.70 6.25 



COMPLEXITY LEVEL 4 

8-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

eaoh of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-second trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF . as s F FF 

Subject· 

13 6).0.5 69.40 87.55 96.65 )0.00 )).15 1).75 8.10 

74 47.5.5 )6.2.5 8).1.5 79-95 )2.45 . ;6.85 14.95 ).10 

15 .51.)0 .57 •.50 81.25 8).70 4.5.60 )6.2.5 20 .oo . 10 .oo 
. 76 4?.45 .58.7.5 60.00 81.2.5 50.00 41.90 ;o.oo 28.10 

77 26.9.5 66.90• 91.)0 91.80 18.80 8.75 6.8.5 13.7.5 

.78 39.3.5 .52 •.50 4).80 47.55 46.25 41.20 )6.25 41.90 

79 41.8.5 52.50 86.85 76.)0 61.2.5 46.25 27 • .50 26.8.5 

80 .58.80 .57 •.5.5 105.00 9).10 4.5.0.5 46.20 6.90 12 •.50 



go~PL~ITY LEVEL 4 

16-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four JO-seoond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss B F FF . ss s F FF 

Subject·. 

81 41.25 59.40 88.7.5 7'8.80 25.05 1.5.05 4.)5 9-95 

82 25.60 . 4).10 6).05 84.40 1).?5 . 11 • .55 6.)0 ).75 

83 48.15 68.40 74.35 81.85 18.75 10.90 15.2.5 s.oo 
. 84 29 •.)0 46.25 61.20 64.95 )6.20 20.00 17 • .50 8.7.5 

8.5 12.4.5 56.2.5· 50.00 86.25 15.00 18.10 1).15 1.20 

'86 55.60 4).?5 )1.25 65.00 )6.95 56.25 50.65 11.90 

87 21.20 42.4.5· 60.65 84.)5 )1.25 20.00 15.60 1).15 . 

88 21.25 35-70 6J.i5 61.90 )0.6.5 2).15 11.2.5 11.55 



COMPLEXITY LEVEL 4 

24-WEEK-OLD INFANTS 

The amount of time spent looking at the moving and non-moving stimulus patterns at 

each of four speeds of movement. The numbers represent the total number of seconds 

each infant spent looking at the stimulus patterns over four 30-seeond trials. 

Moving Stimulus Non-Moving Stimulus 

Speed ss s F FF ss s F FF 

Sub.1ect 

89 27 •.5.5 36.90 92 •.50 80.6.5 16.20 19.95 ).75 10.6.5 

90 29.40 . 48.70 4.5.6.5 50.60 7.4.5 10.00 8.70 7.45 

91 17 • .50 48.1.5 84.3.5 86.90 2.5.00 11.25 3.05 1.80 

92 36.85 34.0.5 4).80 .52.4.5 18.7.5 18.1.5 12.50 11.8.5. 

93 21.90 33.15 32 •.50 42.45 17.50 18.15 21.8.5 24.3.5 

. 94 31.20 20.60 79.40 7·o •.o~ 22 •.50 9.)5 ).75 1.5.60 

95 40.6.5 43.75 53.80 68.10 23.80 10.60 5.95 6.2.5 

96 32 • .5.5 28.70 67 •.60 63.75 9.40 s,6.s 4.?0 2).8.5 



COMPLEXITY LEVEL I-

The total number of times the moving stimulus was fixated by .each subject. The numbers 

represent the total number of looks for each infant,· over four JO-seoond trials. 

8-Week-Olds 16-Week-Olds 24-Week-01ds 

Speed ss s F FF ss s F FF ss s F FF 

Sub.lect Sub.leot SubJect 

! 21 22 20 2.5 2. 22 22 19 17 !Z. 1.5 14 14 24 

! 11 9 11 11 !.Q. 11 8 8 6 1l! 4 4 3 7 

8 1) 14 11 18 22 14 10 19 14 18 25l ll 1:1 

.~ 6 11 11 8 !! 12 14 7 14 ~ 16 14 14 16 

.5. 7 16 10 16 ll 11 . 8 11 7 .n 11 14 20 18 

!. 8 12 17 11 !!± 11 1.5 13 9 ~ 14 27 16 24 

:z. 20 24 ~ 23 21 ll 4 11 17 1.5 ll 7 ; 11 5 

§. 28 24 25 24 !!. 8 21 17 1.5 ~ 16 25 27 25 



COMPLEXITY LEVEL 2 


The total number ot times the moving stimulus was fixated by each subject. The numbers 

represent the total number ot looks tor each infant, over four 30-second trials. 

8-Week-Olds 16-Week-Olds 24-Week-Olds 

Speed ss s F FF ss s F FF ss s F FF 

Sub.1ect Sub.1ect Sub.lect 

!i 15 19 1.5 17 Jl 9 14 20 19 !! 25 27 25 28 

26- 10 9 10 10 J! 15 9 18 11 !& 11 17 16 9 

1Z. 20 11 10 9 .li lS 18 15 14 !l 17 19 24 2) 

28·­ s 11 9 9 ~ 20 19 26 18 !! 24 19 16 11 

.u. 16 14 1~ 8 lZ. 6 .18 22 20 !.5. 1) 18 22 22 

.E. 20 9 26 1) J§. 18 1.5 19 15 !±§. 17 16 18 15 

J! 10 6 8 4 J2. 17 19 18 20 ~ 15 24 19 2.3 

J! 11 9 9 17 4o- 17 14 12 16 48- 13 18 15 1:3 



- -

COMPLEXITY LEVEL 3 


The total number of times the moving sttmulus was fixated by eaoh subject. The numbers 

represent the total number of looks for each infant,, over four JO-seoond trials. 

8-Week-Olds 16-Week-01ds 24-Week-01ds 

Speed as s F FP ss s F FF ss s F FF 

Sub.1ect Subt1ect Sub.lect 

!i )4 32 20 lS 27. 21 20 12 16 §.1 23 20 18 17 

.1Q. 13 17 1) 18 2!! 21 22 27 23 ~ 13 13 20 2.5 

.21 17 17 18 12 22. 25 19 10 11 §1. 20 16 18 2.3 

l! 21 18 19 20 60 26 23 22 17 68 21 22 18 22 

.u 12 9 1) s 61 11 . 1) 12 10 §.i 1.3 14 24 )0-

.1! 9 s s 11 62 16 18 14 14 1Q. 10 13 15 19-
ll 2 2 2 §1 )0 .30 34 18 1! 20 27 29 25' 
.it s s ) 2 !! 22 .30 24 23 Z! 11 17 15 15 



COMPLEXITY LEVEL 4 


The total number of ~imes the moving stimulus was fixated by each subject. The numbers 

represent the total number of looks for each 1ntantl'1 over four 30-second trials• 

8-Week-Olds 16-Week-Olds 24-Week-01ds 

Speed ss s F FF ss s F FF ss s F FF 

Subject Subject Subject 

ll 22 17 ll 11 §1 29 22 l.S 27 §i 14 16 17 18 

a 24 19 15 10 .§! 20 26 25 22 iQ. 21 18 17 20 

u 10 14 10 7 ll 29 18 21 26 21:. 1.5 2) 15 20 

.Z! 2) 18 10 4 !! 37 30 29 )1 .2! 21 20 20 )8 

32 24 10 11 14. 13 15 11 1S 16 20 24TJ.. !i 2l 

7l 8 13 4 12 §§. 17 11 18 22 ~ 10 10 11 16 

21 7 s 7 §2. 2) 16 27 23 il 32 37 40 3.5' 
.rut 10 10 7 6 .§.§. 2) )8 26 38 ~ 19 17 28 26 



- -
- -

- -

COMPLEXITY LEVEL 1 

-The total number of times the non-moving stimulus was fixated by each subjecte 
~ 

The numbers 

re·present the total number of looks for each infant, over four 30 -second trials. 

8 -Week-01ds 16-Week-Olds 24-Week-Qlds 

Speed ss s F FF ss. s F FF ss s .p FF 

Subject Subject Subject 

1 21 14 14 16 9 19 20 13 20 17 16 9 1 2-
2 15 12 12 7 10 19 9 12 12 18 10 5 2 3 

3 10 10 14 3 11 13 14 4 7 19 12 17. 20 22 

4 8 18 9 6 12 1 4 2 1 20 16 14 10 10-
5 10 10 7 1 13 8 2 5 12 21 6 6 7 4-

•14 . 12 .. 226 5 7 13 7 13 7 6 10 15 8 19-
7 16 20 15 8 15 11 11 9 7 23 5 11 10 8-
8 25 27 24 22 16 6 10 8 10 24 9 12 5 4 



- -

- -

COMPLEXITY LEVEL 2 


~ 

The total number of times the non-moving stimulus was fixated by each subject. The numbers 

represent the total number of looks for each infant, over four 30-second trials. 

8 -Week-Qlds 16-Week-Qlds 24-Week-Qlds 

Speed ss s F FF ss s . F FP ss s F FF 

Subject Subject Subject 

25 16 19 10 13 33 12 9 14 12 41 24 13 18 15 

26 
~ 

5 5 5 6 34 12 11 2 3 42 15 8 9 5-
27 24 15 9 9 35 18 14 5 3 43 18 15 15 20-
28 11 13 5 8 36 13 10 7 10 44 16 12 9 7-
29 19 13 18 14 37 10 5 7 9 45 13 9 15 9-

.. 46 30 18 10 26 17 •38 '15 12 9 9 15 9 17 15 

.831 5 5 5 39 12 17 13 19 47 9 6 4 7-
32 11 1'1 7 11 40 l2 8 3 7 48 2 5 10 8 



- -
- -

- -
- -
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COMPLEXITY LEVEL 3 

The total number of times the non-moving stimulus was fixated by each subject. The numbers 

represent the total number of looks for each infant, over four 30-second trials. 

8 -Week-Olds 16-Week-Qlds 24-Week-Qlds 

Speed ss s ·p FF ss s F FF ss s F FF 

Subject Subject Subject 

49 : 24 17 14 5 57 30 25 9 16 65 18 18 11 8 

50 16 10 . 7 7 58 20 15 9. 4 66 17 13 7 8 

51 7 12 13 12 59 27 18 11 8 67 16 9 ·16 9 

52 18 14 16 17 60 35 26 15 14 68 19 19 17 15 

53 17 12 17 6 61 11 14 5 3 69 15 9 14 25 

54 12 6 7 7 62 9 8 4 3 70 8 12 6 5 -· . - ­
55 4 2 2 5 63 35 33 27 12 71 17 13 7 5-
56 5 6 2 3 64 15 18 15 8 72 14 7 5 9 



COMPLEXITY LEVEL 4 

The total number of times the non-~oving stimulus was fixated by each subjects ~The numbers 

. represent the total number of looks for each infant, over four 30-second trialss 

8 -week-Q1ds 16-Week-D1ds 24-Week-D1ds-­
Speed 

Subject 

73-
74 

75-
76 

77 .· -
78-
79-
80 

ss 

18 

21 

12 

24 

25 

8 

9 

8 

s 

16 

20 

13 

17 

14 

9 

5 

11 

p 

10 

12 

11 

11 

5 

9 

2 

4 

FF 

7 

4 

3 

3 

6 

14 

4 

5 

Subject 

81-
82 

83-
84 . -
85-
86 

87-
88 

ss 

25 

17 

25 

25 

14 

22 

39 

33 

s 

15 

13 

13 

27 

14 

16 

16 

35 

F 

6 

6 

16 

21 

12 

20 

21 

22 

~ 

. 

FP 

12 

9 

9 

25 

3 

15 

17 

21 

Subjec·t 

89-
90 

91 

92-
93-
94-
95-
96 

ss 

7 

8 

16 

19 

19 

10 

33 

11 

s 

10 

8 

15 

.18 

17 

8 

12 

7 

F 

4 

10 

5 

13 

23 

2 

14 

7 

FF 

9 

8 

6 

18 

29 

7 

13 

8 



COMPLEXITY LEVEL 1 


The average length of fixation of each individual look at the moving stimulus. The 

numbers represent the average span of looking time in seconds for each subject. The 

average span is defined as the total fixation time divided by the total number of 

looks. 

8-Week-Olds 16-Week-Olds 24-Week-01ds 

Speed as s F FF SB S F FF as s F FF 

Subject Sub.leot Sub.1eot 

! 1.79 2.55 2.00 2.32 i 1.53 1.79 1.52 2.06 !Z. 1.90 2.14 5.89 2.09 

! 2~95 s~oo s~oo 6.·87 lQ. .3.41 s.oa 3.2a a.·44 !§. •93 1.4o 1.1) 6.70 

l 4.85 4.52 5.1) 9·49 ll. 1.4) 2.16 J~88 8.12 !2 1.02 2.28 2.60 1.95 

! 8.2) ).29 3~24 9~84 !& ).18 2•·41 4.91 .5·99 ~ 2.42 s.os 4.82 4.0) 

i 2.32 1.91 6~25 ).91 ll 2 •.,, 4. 69 4. 26 .5 .·62 ~ ).24 2.)2 2.69 ).JO 

2 7.49 s•:36 4.')0 7 •44 !!t 3.70 4.25 5.20 lOoOl n 3•43 2.06 4t~J8 2.60 

z 1.67 1.00 2.09 ).63 ll •'80 2.·84 2.4.3 ].00 ll 4.29 1.67 1.1) s.so 
~ 1.41 2.08 lo72 2o'4o !2. 4~78 ).04 4.23 ).?9 ~ 2o1S 2.30 2.31 2.6o 



COMPLEXITY LEVEL 2 


The average length of fixation of eaoh individual look at the moving sttmulus. The 

numbers represent the average span of looking time in seoonds tor eaoh subject. The 

average span is defined as the total fixation time divided by the total number ot 

looks• 

8-Week-Olds 16-Week-01ds 24-Week-Olds 

Speed SS S F FF ss s F FF ss s p FF 

Sub.1eot Sub,lect Subject 

!2. 2 • .56 2.50 5.38 5·33 .ll ).19 4.19 2.60 ).09 !.!.. 1.90 2.27 2.4.) 2.17 

!2 ;.s6 4.86 s.a1 a.7a .l! 2.99 ).9) 4.t48 9.4) ~ 2•'22 2.06 1.·8) ,3.)) 

~ 2 • .59 4.15 6.'44 8.06 li 2.58 2.9.5 6.04 6•65 ~ 1.·46 2.01 1•51 1.90 

. g§_ 8.01 3· 30 5•48 .;.87 ~ 1.60 1e'''22 1.78 ).47 ~ 1.74 3•32 4.02 6•42 

!2. .3.20 4.82 ).45ll.S7 JZ 1.15 l·39 1.96 2•"!78 ll 1.5) 2.4) ).1) ).04 

~ 2.29 ?.02 1.87 4.57 J§. 2.·81 4.,54 4.77 6.)7 !! 1.18 3·79 ).47 4.54 

Jl. ,.o? 6.0.3 4•SJ a.?s .l2. 3.09 3.95 s.o7 4•lo ~ .8) 1.12 2.23 1.68 

l& s.4s 6.94 9•·23 s.oo -40 2•o6 s.14 s.6a 4.7J !:!:§. 2.60 2.29 2.98 6.20 



COMPLEXITY LEVEL J 


The average length of fixation of each individual look at t~e moving sttmulus. The 

numbers represent the average span of looking time in seconds tor each subject. The 

average span is defined as the total fixation time divided by the total number of 

looks• 

8-Week-Olds 16-Week-Olds 24-Week-01ds 

Speed ss s p pp ss s F FF ss B F PF 

Sub~eot Sub~eot Sub,lect 

!t.2 •92 1.~95 3•41 4•46 22. 1. 79 2.41 8.J3 s. 90 §j_ 2.17 2.06 2~1.5 2.3.5 

iQ. 4.67 2.i_s4 S•6? 4.·97 .sl! 1.~37 1 ....53 2 .~so 2.74 .22. 2.93 2.''93 2.75 2.15 

j! 2•13 ).'49 .3•71 6.98 22. 2.98 4•7.3 9~j8 ,.,o .21 2•28 4.7) ,.·47 ).8) 

g ,.,4 4.)4 4.21 3•19 §Q. 1.''06 1.;47 2•'27 4.26 2§. 1.4) 1~68 ).27 2.79 

ll 4."1.1 ,S.)4 4.95 17."2.5 !! S•j34 5.19 a. 81 n.oo 22. i82 1.25 l.tl? 1~21 

~ s.·49 9e.50 6.87 2.:9.5 ~ 2.)8 ).71 ?.2J 7.)6 1.2. 1.07 2.11 2.)4 2.2) 

.11 a>.oo )).oo JQ.oo 30-'00 §.1 1•'.56 2•·29 2.J4 4•86 .~s 1.o6 1.2s 1.aaZ! 
2!. 9•.3711.50 20.00 )).·OO §.!± 1.70 1.77 2.81 ].56 ~ .90 1.7) 1.46 2.)4 

http:9�.3711.50


COMPLEXITY LEVEL 4 


The average length of fixation ot each individual look at t~e moving stimulus. The 

numbers represent the average span of looking time in seconds for each subject. The 

average span is defined as the total fixation time divided by the total number of 

looks. 

8-Week-2!9.! 16-Week-Olds 24-Week-01ds 

Speed sa s F FF ss s F FF ss s F FF 

Sub,leot Sub,leot SubJect 

Zl 2.87 4.o8 7.96 a.ao !Y:. 1.;42 2.70 ,5.92 2.92 1!2. 1.97 2.31 S•44 4.48 

1.98 1~91 s.~4 a.oo §! 1e<:28 1.66 2o''S2 )o'84 2.Q. 1.40 2.71 2.·69 2.5.3~ 

:z.s. .5o'13 4.11 a.!1J J.L·j96 §1 1•66 J•i80 ).54 ).115 21. 1.17 2.09 s.,2 4.Js 

Z2 2.06 ).:26 6.00 20.-)1 .§!± o'79 1.~s4 2•11 2.10 2& 1.?5 1.70 2i19 1.)8 

'11. .a4 2.''79 9.13 a.Js §j .89 4.)J ,.,, ?.84 ll 1.46 2.07 1.6) 1.1? 

2§. 4•'92 4.0410•95 ,.~96 M )i27 3.98 1.74 2~95 ~ ).12 2.06 ?.22 4.]8 

12. 5.98 10.50 2&95 10.·90 §1 •'92 2.65 2.25 J•·6? 2.2 1.27 1.1a 1 • .35 1.95 

~ s.aa 5.76 1.s.oo 15.52 .§§. .92 .94 2.4.5 1.6) 2§. 1.71 1.69 2.41 2.45 



COMPLEXITY LEVEL 1 

- -·~-·-

"' 
The average length of fixation of each individual look at the non-moving stimulus. The 

numbers represent the average span of looking time in seconds for each subject. The average 

span is defined as t}::le total fixation time divided by the total number of looks. 

8-Week-Qlds 16 -Week-Q1ds 24-Week-Qlds 

Speed ss s F FF 88 8 F FF ss s F FF 

Subject Subject Subject 

l: 1.93 1.29 1.34 .93 9- .92 .69 •so .81 17- 1.76 1.32 .60 1.85 

2- 2.58 2.70 ·3.02 2.06 10- 2.57 3.69. 3.02 1.20 18- 1.06 3.81 o30 .30 

3- 1.88 1.88 1.03 .62 11- 1.15 5.79 .77 1.11 19- 1.77 .88 1.38 .94 

4 5.47 2o71 4.10 4.17 12- o30 o46 .45 .30 20- 1.02. o59 .69 .59 

5 1.78 1.47 1.79 2.50 13- 1.87 1.58 1.631.04 21- o41 1.35. .62 .30 

6 4. 50 4. 06 .53 2.06 14- 2.66 1.75 3.66 .73 22- 1.63 1.46 .86 .59 

7 2.27 1.75 2.00 .62 15- 1.82 .74 1.04 .89 23- 1.88 .85 .94 .86 

8 1.05 1.48 1.22 1.08 16 1.30 lo25 1.41 1.63 24 1.81 •57 1.38 .78 



- -
- -

- -

COMPLEXITY LEVEL 2 


.. 
The average length of fixation of each individual look at the non-moving stimulus. The 

·numbers represent the average span of looking time in secon~s for each subjecto The average 

span is defined as the total fixation time divided by the total number of looks. 

8-Week-olds 16-Week-Dlds 24-Week-Qlds 
~ 

Speed ss s F FF ss s F FF ss s F FF 

SUbject Subject · Subject 

25 2.58 1.25 1.19 .67 33 1.58 • 84. •8_3 1. 01 41 .68 .77 .69 .63 

26. 5.50 5.37 2.44 o83 34 3.44 2o78 1.58 "93 -42 1.17 •90 .55 .61 

27 1.66 3.62 4o23 3.78 35 1o53 1.34 1.06 .70 43 1.56 e84 1.08 .94--· 
28. 3o30 1.48 1.88 1.40 36 2.17 .72 .98 .94 44 .74 o63 1.97 .80--
29 .99 2. 55 lo94 .85 37 .94 .75 .63 .63 45. 1.97 .62 • 58 .62 

30 2.47 3.69 1.92 2.10 38 1o75 1.09 .56 .77 46 1.21 lo53 1. 58 1.29--
31 4. 76 10.50 11.00 11.13 39 3o54 1.32 •60 ' • 54 47 •52 o57 .46 .54--

I e32 3.92 3.64 4.10 1.94 40 2o08 1.80 .52 1.79 48 93 .75 1.38 .43 



- -
- -

- -

- - -

COMPLEXITY LEVEL 3 

... 

The average length of fixation of each individual look at the non-moving stimulus: The 

numbers represent the average span of looking time in seconds for each subject. The average 

span is defined as the total fixation time divided by the total number of looks. 

8-Week-Qlds 16-Week-Dlds 24-Week-olds 

Speed ss s F FF ss s F FF ss s F FF 

Subject . Subject ·subject 

49 .83 .59 .58 .43 57 2o00 l.QQ 1.34 .90 65 1.36 .88 1.07 1.24 

50 . 2.64 5.68 2.14 .89 58 lo59 1.77 1.46 1.18 66 2o02 .53 .98 .. 86 

51 3.84 1.72 3.02 1.10 59 .92 1.11 1.54 .63 67 lo88 .83 1.25 .67 

52 2.03 1.97 lo95 2.94 60 .77 .92 .71 .67 68 1.54 1.87 1.73 2e46-
53 3.31 4.12 1.66 2.71 61 4.95 2.37 2.18 .42 69 o58 .·56 .49 .40 

54 2.04 7.18 6.96 3.75 62 2o98 1.25 .85 .62 70 1.95 .63 o83 .74-
55 11.73 30.00 30.00 9.26 63 1.25 .76 o72 .• 83 71 .51 .29 .27 .36 

56 14.13 9.69 30.00 20.00 64 1.00 .73 o67 .74 72 1.39 .71 .74 .69 



- -
- -
- -

COMPLEXITY LEVEL 4 
- -- -- - ~- -·­ .. 

The average length of fixation of each individual look a.t the non-moving stimulu;., The 

numbers represent the average span of ~ooking time·in seconds f9r each subject .. The average 

spa,n is defined as the total fixation time divided by the total number of looks .. 

8-Week-Qlds 16-Week-o1ds 24-Week-Q1ds-
Speed ss s F FF ss s F FF ss s F FP 

Subject· Subject Subject 

73 ~ 1 .. 67 2.07 1.38 1.,16 81 1.,00 1.,00 .,73 .,83 89 2.31 2 .. 00 .94 1.18-
74 ·1 .. 55 2.,84 1 .. 25 .,78 82 .81 .89. 1.05 .,42 90 .93 1 .. 25 .,87 .. 93 

75 3.,80 2.79 1.82 3.33 83 .. 75 .,84 e95 .. 56 91 1.56 .75 .,61 .,30 

76 2.,08 2.46 4.55 9.,37 84 1.45 .. 74 .,83 .. 35 92 .. 99 . 1 .. 01 .,96 .,66 

-77 .,75 .. 63 1 .. 37 2.29 ·-85 J-.,07 1 .. 30 1 .. 10 .40 93 .,92 1 .. 07. "95 .,84 

78 5••78 4 .. 58 4 .. 03 2 .. 99 . 86 1.68 3 .. 52 2.,53 e79 94 2o25 1.17 1.,88 2.23-
79' 6.81 9 .. 25 13.75 6.71 87 .80 1.,25 a74 .. 77 95 .. 72 e88 . ..43 .,48-
80 5 .. 63 4 .. 20 1.73 2.50 88 .93 .,66 .,51 .55 96 .,85 .. 81 .67 oSl 
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