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CHAPTI:11 I 

INTRODUCTIOH 

It a 1"1raon is askGd to lift successi voly wo cqud 

veir:hts, the oocond wight t."ill gnncrslly- be judecd 11heavior" 

thsn the iirat,.. This eon:.rt,r-.nt ~rror ot ju.dg:oont knewn an the 

mgativc tit1c-error has rice:tvod consi.dcrablo .attention ;;.nd 

study ainca Fechner lir.-st eystcmatianlly observed it. Psyoholoc:;1ets 

have round the t;tm~-error in brichtress ctlscrlnd.nntion (!;,;), 

nudi.tion (::9), and kinesthetic oenaation (19) and have even 

fou.11d nnnlogous orrccta in otudies in acsthet1.c3. rJhtlo 

e:cperl!nemters consistently :rcpr,rt the-errors in intend t:, 

judor.entv, the evideuoe tor ayatomntio displnccm,mt or judg:r.ent 

in qualitative oet~arioono (e.g., pitch, oito, eta.) is more 

equivocal (33, $7). 

One mny put this time-error dnta to at least two possible 

uaos, deponding upon the Cl;pementcr' s interest. Tho EJPp.roo.oh 

of classical psyohcpbysioo hru:: been to demonotr~te t.'le relatior.n.l-iip 

between the "objective" stimulus wd "e~-perience." A oncond 

approach, the one pursuod in this research, does not cim 

pril1lmly at the datum E~ !!• It involves the 

question, tt-l'a''hnt do oortnin pheno:nena e~press about 

the person 'Who yield!J thfJoe dnta.1• To Dtnto tht1ue tvo pcsi tioM 



in exaggerated form, we might say that in the .fo"1Cr· type of 

exp13rirnent tho rnenns are tho subjects, throtlfil -which the !.!:2! -
general le:ws or perception - are C%J)lored. In the present 

a:r,11roach the "means st are perceptual data used fer isolating 

the lnuo or tM re,ulntor.r systcim or the perceiver (32). 

The first spprcnch asks, "\:bat ia perception? bbt1.t are its 

ln~o? l'1ult are its specific precesses? 'What are the stimulus 

conditions tor such and such an effect?" Tho J!!rcon-centered 

nnalysic nuke such questions as, "What 1a the function nf 

pcrceptien in the peroon• 1 relation to his surrounding field';' 

l!ow does percept,ion ditf&r in di.f.ft!rent f.!Ooplc? What are the 

pattemu of control, selection, and organization or stimuli 

t1l thin t.~e person which ~.old percepts and -which contribute to 

indivict..tillty and internal consistency?" One approach e:xsroincs 

tha sthnulus condi tiono fer a part.1culor perceptuBl e,:porienCE, 

while the other locks tor vhat perception cnn reveal about t.he 

person. This lnttcr as:iumts that perception 1s adaptive and 

thnt individual differences in the way- persons pcrcei -we 'Will 

reflect preferred modes of adapt.at.ion. That is, perception1 

as a sphere or a person• s functioning, variea with the person 

e.cco?"ding to the particular preferred styles of organizing., 

controlling Rnd selecting stimuli. These pref.erred approaches 

may represent automaticelly invoked ways of solvinr problems. 

One or the purposeo o£ t.lrl.s otudy ia to demonstrate how 

styles of edtrptatlon revenl theesclvcs throuth the processes of 



ps71-cl1ophysie;sl s1:b.t$J.tJ.orw. Cv.n cU:ro-etJ.cn or one v!!!4~cult-.r 

c.!~m:t of t~ie timo-t!r1..._,:r, in thin c&oo om~bdloticn Ei.ffooUl• (l) 

be pn:ctic-w-d throlgh .u~1"11D.tion o! 1,ereon-cc,nwnd pcte<Jptual 

vnrisblcs'l Our coneem td:'cl1 tho tl.m.o-er.ror then, tt=.keo 

depm. .. tu,ro !r0t1 pre,"iOllS ctudieo or this phenomenon in thnt 1ee 

aro looking neither for f;ttneral lnwa er tho time-error nor for 

tbt: ap-ecifia condi tione for the cccurronee of an aunin11lation 

effeat in the tiM-error. Wa aro intereoted in tina-ttrror 

from the ottmdpoint of indi. vi dual psycholot7 • Our reaesroh 

centera about how a pQrson• a organi:dng proceases reveal 

thenJ:mlvee in those peychophystcnl. si tuat1ono. 

In t.'le !'ol?c~tl.r.g secticr.EJ I 1dll discuee (e.) f:~e; recent 

nttcmpta tc expl:J.n the ti:tt?-error in GU.coons! ve compo1i.son 

studicoJ (b) tho occurrence of individual. diiforenoea in tinie-error 

e:xperi~ntsJ and (o) the intr~\lctian or the concept cf cofmi ti ve 

cttlt11dcs 'ht-J.:h 'be or value in predicting some or these 

individual differences. 

(l) See PP• 6, 7 tor tbe definition ct audmilnticn in 
t~-error. 



THEORIFS OF THE Tilfi-E:mon 

The moat recent S"Jetemntic studies or the ti,i~e-en-or 

date from K~hler' a ole.s&ioal experiment in euccee$i ve cow:p:,..r-lson 

in 1923 (37). Earlier intcreet in the time-error was genrod 

to the ways of eliminating this •anomal7 or judgment," this 

error uhich interfered vi th the accuracy o! r..caeurlng ner1sation 

threnholdn. Attempt.a vere mnde to accot1nt for the time:-errol:" 

by anDu.."Ung the umtelcome inter!'erenao of euch a factor as 

fntitrJe (e.g., Muller r.nd Schumii.nn), but this proved incufficicnt, 

to e,:plain the ocourrcnce or the tinte-en-or in all nensory 

nreas. 1"11.tle .fatigue micht account for time-errors in ·weight 

lifting, it 1ms inadequnte to explain them in other sense 

modnlities, such ns audition or vision. 

"In weights," Pratt (6o) c~nts in criticizing this 

theory, " ••• rntigue Plight couse the second ~mber or n pdr 

to feel boo.vier. In soundo1 h01r:eve:r, where the relative tiroo-error 

is equally marked, fc.tiuue 1 if it operated at all, would oouse 

the second member to mound softer.u Other theories aacumed that 

the fading or 1t..emo17 !mar.es in the coune or tilr.e contributed to 

tiw.e-error. In succeesive co.i."nparison, them• the second stimulus 

ia compared ,d.th tho !&ding rcsmory imnge of the first stiroiluo. 

The memoI'7 imago, howver, foiled to appeer tfhen the compnriscn 

experience wns subjected to intrespective n..."1aly-sis. 



.. 
In K ohler1 a 1923 pepar, t..'ie time-error recc1 ve d i te most 

important and 'Lieoretical]J vnluablo treatment. He invoked the 

Gestalt theory of isa:iorohbm to explain time-errors. If w 

compare the Jn.egnitude of two stimtll tho7 do not exist aa two 

discrete sensationoJ the first stimulus uats up in a particuh.r 

bra.in region nn electrochemical process, which has a de.firJ. te 

courG&. After the first stimulus is removed., its trace inoreaees 

in -ralue £er about t-.""O seconds and then gradnolly fadeo. A trace 

consista ot a concentration or positive tt ions set into activity 

by the exciting atimulus proceso. Wi t.'l intervals or threo seconds 

or longer, the trace or tho firot atimulua decremsea in ion 

concentrstion or fadlts. The excitation by the second r-ti:m.ulue 

will set up a eimllar aggregate er iona in the brain field. now, 
fl Kobler continues, tbese two cortical processes form o. unit bet~"t:ett 

\dlioh there exists a difference ot potentiel, or 1;rudient. Thero 

vill consequently be a step-up gradient, ot- a potential leap 

betvcen the to.ding trace or the f'irat and the now excitation or 

t~e second ct.imulun. Thia step-up gradient corrcvponds to 

~l\o e:xperienee ot the second stimulus as stronger ( negnti vo 

tu-.e-error). 1d th intervals or lees than three eeconc!D 

separating t..lle etnndard and c~parison Kohler !'0und that a 

positive tim-error results. He expldned this by ansumng that 

the concentrntion or ions reaches a 1ns.i.Jnum shortly arter stimulation. 

Thus, t!1ere is a otcp-do'2-n gradient bitw-cen the trace ct the first 

and exci taticn or the second stilmllus, correcspondinc to the 

e,cp4Jrtenee of 11eecond stimulue 1rt"eckertt (posi tivo ti:rr.c-error) • 



tauenstein, (4S) in rcvisinc Kghler•o theory-, asoumed 

thnt the traces do not reere~ tnde1 but that traces from two 

neighboring brain fields assindlnte townrd each other. "The 

negnti.vo t1r:e-errcr could be explained by m, aasind.lntion 

of the trace of the t:lrst excitation to the trace of the state 

corresponding to nbsence of stimulation" (b5, P• 152). 

Lnuenstein' s formulation stems chiefly from tvo tiP.o-error 

e""Perimentts, one using viaunl, the other auditory sti?:Auli. 

In the first pr.rt or the vlsunl experiir,ant, he successivoly 

projected in pairs tlw dif!cnnt brir;htneeceo upon n relntively 

dl.akened field. These pairs were then judged by the rr..othod of 

ouccessive oomparie:on. In the aecond pnrt of the procedure, 

theso some pro.rs t,,~ro project.ed en n .field which vas illuminated 

before, be~-een, nnd after the presentation of tha compnrieon 

pairs. In Pnrt l the intensity or this interpolated illumif!ation 

un.s veey much less (practically no illUVttnation) and in Pnrt 2 

very much crenter t..'1en that or the stimulus pairs. In the 

wdi tory experlv;.Snt two tones t.-cre CO?Lpt>,red tor loudrAss. 

Those tones interrupted a continncus background tone. For one 

part of the experlr-..ent, the tc:r.pornlly dominant. tono 11as ntnoh 

softer, !or the other pnrt, muoh louder then the intensity or the 

pairs that the subjects judf.ed. 

Lauenstein's results aho~""Cd. that tor the intcrvnls ot 
over five seconds, tor both aound end briehtnees, the time-error 



\-JSS nega.ti ve \d. th the less intense and posi ti vo ld th the moro 

intonoe interpolated sUrnuli. For 5horter time inton'nls, 

porn tive ti~-errors resulted m th both grounds. Lmtonstcin 

expldned these Nmilts by assuming that adjacent traces 

aseiroilnto. For example, wi.th n more intenaa doroinnnt field., 

the trnco ot the first 8tim1luo is ansi!dlatod to this field. 

The compmson atimulua then fom:, n "step-down" cradient vlth 

the first, a poei tivo tin:e-error being the aoneoqucnco. With 

leso intense interpolated fields, the trace or the etnndnrd 

udmilates dm,mwnrd; and the uecond otirmlus ie compnrod 

with this lowered level of the first, and therefore n negative 

ti?r~-error rosul ts, .. 

Pratt (59) preeemts evidence that tnuonste:tn1 s thoo~,. 1a 

too general. He used 110th sound and lifted weight:s in hio 

expor:b::ent. Pratt hnd t,hrtJe subjects compnre sounds 'Which 1:ere 

produced by a falling pendulum. The interval betttcon standard 

and CONpariscn vtltl empty .for the first put of the 07Per.i.ment. 

In the ~eoond part of the e::rperitnont, Pratt inte1-polnted a 

much louder eound betveen sts.ndnrd and compnrison atirnuli. In 

the third part, the interpolated s~ulua vns much softer thsn 

the stirauluo series. Pratt reasoned that the eilent intcrvr'1 

between sti.i:ulus pairs should produce a greater time-error than 

when the stimuli are interrupted by n soft sound, inaem.ich as an 

inte1polated silence if! a greater der,ree of stillness than tho 



interpolated soft sound. His reeulta ehowd, however, a 

greater tiroo-error td th t..lte sort interpolated noise than td. th 

the silent interval. He repeated the some procedure with 

lifted 1i.'1ghts &nd got substantially the sar.,3 resulteJ that is, 

the empty interval ,produced less tin~-error then uhen tho 

ir1tervnl was filled by lifting a very light \.-eight. lihen the 

interval between standard and comparison io filled, Pratt 

concluded, the t1~-error can be explained as Lauonstein docs 

on the basic or tu,similation of traces. When, hom,ver• the 

interval is silent, the tro.ce E:erely fades. "lfuen traces or 

impressions in t..'1e background are in clooe enough connection 

vith those iJhich form the basis ror judr,nent, then it niey be 

said that assimilation opernte:s. But such a eituation con.sti tutea 

n ver:, special condition, except in vision. For the ueual 

psychophysical judgment the backp:round io erripty. For veighte 

and aounde • at all events, the bnckeround is pheno,~enally empty, 

unless one deliberately thrusto eomethit".£ int.o 1 t. Experiment 

shclre t.'u1t a phenomenally etripty background dces not stand in 

cleee enough connection 'With the impresdon upcn which judgment 

is being pas6$d to remit assi1.dhtion to thtl$e impresaiono. 

nwhanevor nssi.Jnilation cannot t:J<e pl&co, it is a sato 

a&6umption1 that the ai't.er-effe,ct or the standsrd be~ins to 

subside" (601 p. 806). 



!Coffka (JS') tc-~ issue vi th Prntt1 e concludons Ar.d 

1.1n.i:1tcdnecl tJ1:;.t the prooc1d.urce or twensto1.n nnd Pratt were not 

cor~1arable. "I e1?.phnsi.r.a that n third impreeaion lnsorted 

boti~en the two ct.hers ie not oqui valent to n backr,round t1hich 

surrounds tho two critical ones • •• lihen Pratt compares the 

empty oonstellntien vi th that filled \Ji th n stimulne of w•alcer 

intend ty·, he compares in re all ty an influence exerted by a 

erour.d vi th one exerted by a new figure and the difference in his 

results may \w"Oll be duo to this dif!crence and thuo may not 

truppo:rt his otm ccr.clusiona• (3$, P• 472). 

Pratt (60) later preferred to think or tho appesraneo or 
the time.error not as a function or n phya1olo3ical prccees 

invoh1..r..g elcctrO(Shernicel traces, b~t as a psyehologicN. oontr1Jst. 

6inc;e th& rceponN to the second stinmlus or a pnir is different 

trom what 1 t ,rcu.ld have been hnd there been no previous stimulus 

or interpolated field, the trnce of the preceding stimulation 

influences to no tanall. degree the rate of the second stirnulus. 

The latter is ahrays judged in tho d!rcaticn cpposi te to the 

dori.i nnnt field. Pratt used the term trace to donoto nothing 

moro than nn after-effect of n stimulus. lie prefero to think or 
ft traces without the neuropbyGiologicnl connotations Kehler gave 

them. 

KNe:ter (L3), on the other hertd, nccepts thtt 11eurcphyc1.ologlcnl 

.font'Ula.tiona or K~hle.r and Lattens~in and peri'o~i!d a oorioa o£ 



m:perments deslgned to demonstratti 'Lltat cortical rnctors ore 

responsible for negative tit~•error,. Kroeter designed his 

~pctlment so tbat i.f t1me-errora occurred, they could not be 

due tQ the arter-e!'tect.s of stil!lulation 1fi tbin the recep:tor 

or the nerve pathways leading to the brain. For this purpose 

ho investigated the time-error in brightness discrirninntion, 

since L-::tpUlses frm the right end left hnlves of tht retinne 

eond i.mpuloea to tho cortex by ceparate pnthirnyrJ. By presenting 

t.110 standard to, a,q, the right side or tho rt?tino., and tho 

compnriaon to the left side, the i?ilpuloos reached different 

sideG of the visual projection areas or the cortex. "Under 

these conditions, o!ter-otfeots which mq occur in the pnthwayo 

cct.i. vat.ed b7 tho firct stimulus will not be capable of 

intlueneing the rnnr.ni tude or the neural-volleys transmitted 

on the pathvays activated by the second stimulus. Coneequontly, 

eny the-errors which occur 1nust depend on eftocto produced 

by tt'le tirnt impulr;e-train on reflex centers in tho mid-brain 

or on meohnnisms in the cortex, conditiorui 11hich nre in turn 

effective in tho second stimulation." The ocparate pathwayu 

~--ere controlled by imposing rigid limi tntions or virrunl tixatien, 

making compnrison possible only on the bnsio or successive 

stiinuli 1zri,ing1ng on opposite Bides of the retina. Images tell 

outside or the foveal region but not within the blind spot. 

Kree~er round that nogntive tiroe-errors did indeod oca,.;.r even 

tirhen he removed the influence or possible after-effects of 



cxci tation produced in the r:.eural receptors or p atlrways • lie 

concluded that brain meohnn!.sms nre thus responoible for 

negnt1ve time-error. He considered bro types of brnin 

mechanisms -which could account. tor tir.lc-errort pup1llary 

reflex chal"..gea, dependent on reflex connections in the mid-brain, 

or corticnl processes. 

By computing the rate of pupill51T dilation and 

contraction !ram tables or P. Reeves (l)htJ concluded that 

reflex noti vi ty cannot be responsible tor the t1M-error since 

tho cize or the time-errorn ero lsreer than one nim7 e..."q)cct 

en the ba.sis of a change in the size of tho pupils by virtue 

or their reflex action. He therefore lccolizes the conditions 

for the appearance or tiroo-error in the cerebral cortex. 

The time-error h4s uuunlly been computed as tho 

di!'i"erenee between the objccti vc mid.point of the aeries to be 

j-'1dged and the subject's judgment or \.Jhere the midpoint llee, 

his point or rmbjective equality (PSE). The PSE hns been 

represented as a level er indifference above which the subject 

experiences stimuli n.s stror.ger and below \:hich stiwuli appem-

to him as ver.ker (7S). While the PSE usually lies eon-mihn.t 

below the o.ctuol midpoint o.r tho series (negs.ti va tirt.e-ettor) 

(l) P. Reeves, Rate of p'IJ!)illar:, dilation and contraction. 
Psychol. !!!!•, 1918, E,a, )30-.3L0 (lreeHr1 e reference). 



r.~ experiments have sh01m that it ba.s no fbod posi.tion, 

but changes its location w1 th a change in the series. For 

ox~ttplo., its position can be roised if ue e~tend the series 

rnngc up-&,rard. Keeping the ranr;e or the series oonst.nnt, 

hmtever, the PSE cnn mow upwerd if the more inteMo stinr"1li 

in the serleo are prosont.ed JirJOh noro often than the leoo 

intence stimuliJ or if a strong stimulus is interpolated 

into the series at !requont int.orvnla. It ia nB if there 

vere a tendency for the PSE to drift tcwurd the menn or _all the 

atimuli. The 1,ss, and hence the t.i.Jr,e-error is a function or the 

value or the stimuli within the sorios end the e.rrects of any 

other . stimuli in the field., such ao interpolated intensi tiou • 

Eghler and Lauenstein expreoscd these phenomena in the 

tom or physiological constructs. l-loodrov (73) and Hollingu·orth 

(21s), av~iding physioloeicnl hypotheses, 8\lfgested that tho 

men.n valuoc or the series of stimuli detemine the poni tion ot 

the indifference point. Holaon (211 22) hne offered a vnluable 

contribution to tho undorstnndinr. of the PSB, or adaptntion 

level, o.o he cal.ls it, in the form of a quontitative theory. 

tsFundnmontal to the theory is tho e.sawr.ption that effects or 

stimulation tom a spo.tio-ten:pornl configuration in \mi.ch order 

]')revailo. For every mrcitaticn-respcmoo configurnticn there is 

assumed n stJ.nuluo which represents ~'ie pooled o!feot or all 

stimuli to which the crgsnism m&7 be said to be nttuned or 



ndnpted. Stimuli near this value foil to ellei t any responee 

from the organism or bring f'orth such neutral responses ae 

indifferent, neutral, doubtful, equal, or the like, depending 

upon the context or stimulntion. Such stimuli are said to be 

at adr-aptation-lnvel. There is an adaptation level tor every 

moment or stimulntion, chrumine in time and ,-1. th vu.eying 

condi tioru:; of stiJ&Ulation. It is a function of _!!! the vtimuli 

acting ui,on ~lie or~mrl.m at o.rr, given snanent es i.-ell as in the 

pnst" (21). 

To aid in quantitatively specifying the position of the 

cdnptntion 1evel1 Helson derl ved formulas 't1hich OBSign weights 

to (n) the otimulus attended to a.t a £riven moment, (b) all or 

the other stimlli in the ·background, and (c) the offocts of 

pnst stimulation. In his theory the background is weighted 

three times as heavily as all the logarithmic m~BnS or all the 

stimuli in the series. Helson feelo that the dominant tiold, or 

level against vhich the stimuli are jud(ted, is the most 1-r.iporto.nt 

factor in det.erminir.g the position of the PSE• and hence the 

~-error. 

Helson reni.ar-ka that his quanti tntivc theory or adaptation 

level ttaccounts not only for the invariants in perception but 

nlso for individual differences in perception in the face or the 

same sturoli. Individual ditferences Ti'.JrJ' nrisc from different 

residual factors (effects or pf.tst stimulations) or because one 

-lJ-



indivl.dual 'h-eights one part or the :field more than anot,.bor 

~d. th resultant di!'terenceo in level. The contribution or tha 

individual organism is thus an essential part of tho theory" 

(23, PP• 363-38L) • 

A 8Ul"VOY of the inodern 11 torature on time-error ml1ows 

that the majority ot the investigators, while d.Ufo:ring as to 

the naturo or the bnsic process, agree on tho ef'!'oct or the 

series on time-error_. The intenoi ty lcvol or the stinrJ.lus 

series, co!tdi tion of t..lie interpoht.ed field, and the 

trequoncy or presentc.t.1.on aro the most in:portant varl.oblcs. 
If Tho Kohler-Lauenstein formulation takers these variables into 

account and at the ssme t1iro otters a nourophysiologioal 

e~lnnntion !or tl1e phenatenon. Although it has no quantitative 

preci eion, its r.europbysiologioal setting, which prom:lms to bo 

cf groat theoretical value, is one \lhich may- be fruitful in 

nttei:pting to explain individual ditterencos in nao!m1lat1on 

effects in time-error. 



CHAP'!Mlt III 

INDIVID"JAt·.DIFFERE!1CES AND PSYCHOPHYSICS 

Theories about the !unda:rrlflntal procee~es involved in the 

tiffitj-error &re i;aey • But about tmc !&ctor there is basic 

agree~ntt t!'.1ch rr~ro thtrn the peripheral eenoe orp;ann is 

involved in tho cominrJ nbout or tune-error• ~r.cther one 

expltdns tir.t-1-error 1n tens of a fading :oe:mory tro.oe, (l) 

in neuroph:,eiologic&l trsc1 tenill, <2) aa a result of pcycholof.iaal. 

centraet, ()}or u a function of s&t<4>1t, ie tho toteJ. person -
\:ho responds to the successive compa.rieon experience. A moz:st 

importMt contmquence ct this a.eWJr~tion ie that a. good pert of 

the ind! vi dual ditferenc0a ¥-hioh emerge :ln timl.i-error c:q,eriments 

may not be aolel.7 a reflection or ettere or· men.su:n:ir..ent. Inmed, 

in time-error o:perimenta trhere raw- data. are reported., ona is 

struck by tho ld.do difterere:(!a among aubjeots in tilr.~-errora. 

For ~ample I at least thrett investir;atora report di£ rorent 

transit.ion points from positive to negative ti.tr~-errora in their 

subjects us a function ct increasing time between atancl~.rd and 

co:parlson (the p-function). Kobler (37) reports this transition 

(1) Fechner 

(2) (37. hJ, h5) 

(J) (60) 

Cu> (74) 



point after three seconds separate the stimtli to be comparedJ 

lleedhsm (52), at two secondos Kreezor (l:3), at ten seconda. 

Now -mule the differences in results zr417 be a function of the 

stb'rtllus con.di tions, the subjects themselves, perhnpo rcproHnting 

different cognitive organizntionu, mny contrlbuto to the total 

tt 
Guilford and Parle (19) attempted to test the Kohler-

Lauenst.ein trace tx,pothoois by intorpolating between the otandntd 

and comparison ~-eights a third :,timulus which would tend to 

brenk up the trace graidient. Ir the interpolated we.iv.ht is 

henv.ler tlum the two otimuli that are being compnred, it should 

raise the level of the trace lert by the first wair.htJ when 

the coq,arlson weight is lifted the expet'ience is a etcro-dmm 

or a pooitive ti~-error. A lighter '1eifht should have the 

oppcm. te effect. Tho series was distributed around 200 grnmo. 

Table I containe the tiioo-errors of the three subjooto under the 

three conditions or the eJ1poriment1 the nonnal ecrles, N, that 

is, ld thout any interpolated "'9ightsJ seri.os A, with a LOO gram 

1nwrpolnted veir,htJ ond series B, u1 th a 100 l!-~am interpolated 

weight. 

Certain!:, the trend of the results ia in the pre-dieted 

direction: the interpolatien between tho etanMrd and comparison 

of a rr.ore intense stimulus results ei thor in a positive or in a 

less negative t!JM-error, while a 1,;~aker interpolated stimulus 



TIME-ERRORS OF GUILFORD AND PARK'S SUBJECTS UNDER THREE CONDITIONS 
OF IHTERFOLATED w1UGHTS1 N (NO INTERPOLATED WEIGHT), 

(100 GRAM INTERPOLATED WEIGHT), AND 
A (400 GRAM INTERPOLATED WEIGHT). 

SUBJECT N B A 
(No inte!:£olated wei~ht) (100 ~ra.ins) <4oo srnmsl 

G -3.7 -8. 7 .;.2.2 

H -5.7 -13.6 -3.4 
M -13.l -13.0 -1.2 

-17-



produces a more negative ti.roe-error than a blank intenal. 

But the indi viduel ditferencee nro striking both in level 

or time-errcr and in the effect of the interpol.a.tad stimuli. 

Note, for example, that mlbject O shows a l.3S% incrense in the 

neenti ve tiree-error for condi tiene n to condition B, 'While 

subject M shew a .• 76.~ deorenne tor the esrne ti,:o conditiono. 

Koester (3)) investigated the appearance or tho 

thr.e-error in pitch nnd intensity of sour.ds. Individual 

differences of considerable extent appeared throuehout his 

results. Table II shovs the results given by three of his 

subjects, JU.king suoceosive catpnrison judgments of stimuli 

1, 2, end 3 decibels above nnd below a moderately loud 1000 

cycle standard. Four the intervols-1, .3, 6, and 9 eeconda-

sepnrated standard from aempnrieon. The figures 2-epn,eent 

nE per cent,n a mcnsure of the constnnt error.(l)The range of 

the errors from -.67 to f 1B .oo £or tho one-second interval, 

&nd O to -1,. 1L .oo r er the nine-second inte:r-vnl suggeots that 

theGe ir.dividusl differences tr-.a::, be too large to be accounted tor 

on the basis or experimental error alone. 

'nlat these ditterences are not cha.nee en-ors becomes more 

credible i£ it can be ehotm that each subject in Koester•s 

e:xperirr~mt ahoved a pattcm of judgment which vas consistent for 

(l) E% = 100 ( total ttlesser" jud~onts ) - SO 
(totai 61esser6 and Pgreater" judgr,i..cnts) 



him £or each of tho four Um intervnls. Table III reproduc~e 

from Koester• s rew data (33, P• 0.3) the distribution or Judgu.1Jnta 

or second stimulus nhigher. tt 

Subject NS produced the leaat numbor ot "higher" judgments 

!er nll the timt1 interval.a while TK had the most "higher" --------
judglrt0nts. ~nile some errors in men.surer..ent may hnve been 

involved in inter-individual ve.riat1.on, tho striking consistency 

of tho patterns of the individual subjects• judgments sufmesto 

thnt the differing cogni t1 w organizations of the subjects -were 

importnnt end unexpected vnri&blee irdcir1g tor inter-subject 

differences. 

Different experii,enters investigating the am--~ parameters 

or the tiJr£.-error report contradictory ,rroi..1> result.D. For 

e~le, tho question of whether a the-error occurs with pitch 

judp,1rsnts ha.e received oc.ie attention. Postvian ($7) rep01ts no 

reliable tit'.e•crrors in jud,r.r;ents or pitch. Koester and 

SchocrJ'eld (3L) found poflitive tin:-e-errors vi.th low tones end 

negntive errois with hieh tones, vhile Wada t~.d the opposite 

trend (70). Trcaeclt (69) found oigniticruit time-errors in 

pitch vi th background tones or 250 and 2000 cycles only. The 

results, of course, reflect the issue or individual differences 

in time-error ,d. th judgments ot guali tz. rnt..~er than intensity. 

It is true that thesi' e~rimenters investigated the time-error 

in pitch under different conditions. Koester and Schoenfeld, £or 



TABU: n 

E-PER CEriT V .htur.s FOR lDUmrr:t3S JUDm.:rmTS MJ\lJI: BY nm.EE 
PRAC'l1:CRD OBSERVE[\~ AT f'OUR TINE: INTEHVALS 

n1 KOECTI:R' C tXtEP.I:mnT • 

Time Intervnls 1n Seconds 
Subjects I. 3. b. 2• 

/- 1a.oo ,/, A.00 .j. 10.00 -I lL.00 

f 6.00 ;. a.oo ,} 12.00 .oo 

- .67 .oo .• .67 /. 1.33 



TAfJI.E III 

DISTHIBUTION OF 8 HIGIIER• JUDG!lliNTS MADE DY TlIDEE 
Pi!ACTICED OBSERVERS IH FOUR TIME IHTEftV ALS IN 

KOES'ratl' S ( ) EXPEEIHEUT • 

Subjects 
i 

Tia Intervals in Seconds 
3 6 § 

8 17 1S 12 

EX 17 23 

TK 26 26 27 25 



example, used etiuiuli of 1000 cycles to 2000 cycl~lh A lnrt~e 

nu.t:\001' of judgmcnto 1,.,ere rt.ad.a on ench pair or stimuli, a situation 
f't which, according to Kohler, terds to invo.lidnte nny time-error 

effect. :Postman•s stimuli rar~cd l~ 2$0 to ,ooo cycles per 

second. The time interval eeparnting the otondnrd and couq>arison 

vm-1.ed from l to 8 ooconda in the el!porlmentD • These variations 

in procedure may account for eor~ or the diffarenaeo in reGUlts. 

It mq be poss-lble, howwr, that tho dl!fering results reflect 

genuit1e dir.ferenaes in the euhjects• npproach to the task. 

InaGr.?Uch as invastigatc1"a conccntrt1tcd their work on the 

stimulus conditior..s or the tLoo-error nnd the Eelf-regulating 

cortical. correlates, no tilne-error study haa yet been set up 

to pcrr-.J. t a systematic n..,alyeis of the i ndi v.1.dual differences 

and genernli ty wl thin th3 person. Tho studii?C o! tho atLwl.us 

proparties nnd the eelf-iistrlbut1nr,: nature of cortical field~ 

resulted in universal statements "Which had no direct bearing on 

personality theory, on etateJrients of indi.vidunlity. A peroonali ty 

theory cannot ignore the dirferont dynamics, in different people, 

of cortical activity. 

"It seems to ~," Scheerer (65) wri tes1 "we have somewhat 

neglected to explore the problem ot 1 ndi vi dual differences in 

perception, in favor or gross averages. We have grow too 

accustemed to aceept perceptual ls.vs on the basis of statistical 

.znajori ty, 1d thout showing scientific curiosity about the ntm-conf orm.ing 

-22-



minority. From the point ot vkw Q! theory, ho,.-c,'llr, ise should 

feel obliged to &-eccunt tor both tho n;ajority tid.nority by nn 

explanatory prlnciple from trhich "WO underound the !Jh~no:mena. 

on both ends of tho scnle • • Espoainl:17 in porceptien does 

it re~nin a tnntnJi~ing pnssibility that porf'orroanco differences 

mri~ pMvide all.ms fr,r ind:t.vldunl difforonccs. lie could c:tplore 

tho pnrtJ.oulnr poyeholo~+ical or orgs.niemia syote1tS Yhiah lie 

bP-ltlnd tJieso di.f:ferenc~.s • • • perceptual behavior does not 

re!)resent narrC"JW1 isolated faoote or tho person' a m.nkc-up. 

It seoms, r11ther, that through them an being tapped broader 

osroots or a pcroon1s ohnraotcriatic relation to the vorld nbont 

him." Klein (28) hll.S m1rrgest.od tho.t "an anal.vois or varlntiona 

in dnta e.ppearlne nn n ftmotion of the different subjects is quite 

r,n in~e,ral phnBo or systemn.tic investigation often to ·be invdced 

deliborat~ly as a eeorchliRht for possible relationships.a Thie 

r:pproech, Klein aontimms, neees~orily 1-egords any w.Jiation in 

reepon5e as ,m expresnieti of functional relationships. Vnritttiona 

sr:-a~ subjects express these limrul rele.tior:ehips snd tt.e ?ilzC&Ss8J7 

conditions for their appftSI"nnt:e must be e~-plored. "But lr"hcra the 

relntian:ihipa are \tnknomi or poorly de.fined, the appt:ai~ance ci' 

individual differences sets a tnsk £or ,malyni&J to di6cover the 

sources or the vcrlnticm, to find the rel,wnnt intervening 

variables upon vhich rcq,onse ve.ri!ltion depentle. The ir:ability-

of' tho experiu:entGr to account for theta or rr.anipulo.te them atin:ulateb 

him to im'clce new }cy'potheseo. 'Ute continued persil5t.fmce or 



indi vicfaal dif rerencea in cxporlmentfll. t-i tunticna will ta tir..atoly 

b~ under considcrntion :lll lovc,ls en \.hi.ch rolatior.:lhips r;j.ay 

exist. ThaGe hypotheses en, m1cce:url.,--el;r tried and hold or 

elir'J.m,~tcd until one or ~re :ae round to relate ttlpnltlonntly 

to the pher..omnnon in question nnd thcref on acoeunt for tho 

i.ndlvidunl dif.ferenccs. We cnn UGc1 tho:rofore, thnt the M!llysia 

nf' the distribution of individual dif'fcrcnecs c~--i be en imj)ortant 

wr¾y ntatien to a set o.f fur.ctior.al relations or gorwral lnwa" (28). 

Thitse sta.tomenta or Klein can be illustt·t&tcd by a tnquontly 

the tit.1e. interval between the tvo stimuli which are to be judted 

successively. The experimenter chooseo, BtJY, five time intervnle1 

1, 3, 51 ?, and 9 seconde. He than obso1-ves the consaquonccs or 
these increasing tilra intervals on the titie--error • Ho notes that 

at ono second the time-error ia alight]y poaitiveJ at thre•e 

seconds it 1a zer-oJ at five seconds it ie negativeJ and at seven 

seconds and nine ceconda its ncrnti ve vnl:ue increases• Tito 

mngnt tude end direction of tho 1:J.me-error is plotted as n !unct.1.on 

of the time interval. A functional :relationship is assunied to 

extst between tl1eee tvo variables. ~e rolntionabip is a L..~ 
n 

000, aocountable by the Kohler hypothesis or the electrochemical 

trndient. Sup-po~ now w hold ~'io t1te interval const:mt and test 

many Sltbjocts. Certoinly there will be individual differences. 

One might then plot a curve or these results as B function of 



mnrni tude or tin~e-orror and ::ruhjects. Ono r•my ntrnurnc th::\t these 

1~di v:tdusl di.f!ercnccs 1t~~ bo t.ii~ r~fleotion or the vnry:l.nf~ 

prl.!icl-ple~o o! TOf:' .. :tlntion with-in er.ch porcon. The scsl"'Ch1 thtn., 

is !or n eo-r.struct about the nab.1ro and futictioni.ng or theeo 

ret,.tlat,icn prinoiples so that subsequent indi. 'Vidunl difforencoo 

09:penring in time-error may be more aatinfectorily prodicted. The 

isolation ot such a construotvould lc~d to tho forr:mlRtion o! 

a untvorsal stster;;ent, ond not neccson.rily to a con(;eri~a or 

sepnrate1 "highly individual, 11 personaliatic lws. 

llo mcumingful annlyuis of indi v"idunl dif fQ'r('JflOOO io 

possible ui thout n hypotJ1et.i.0al construct lthich criordtna't,es 

vnrlntions in ru6J)onse to wl th1 n•the-1,~rnon funct.ions. Kloin 

(29) and his co-worke1~a he.vi, fr,nmilntact suoh n construct and 

lmve aiv<m it th-e ne.tne or "cognitivo ntt.itude." Since the z.1ojor 

portion or this work will bo devoted to consequences er this 

hypothotioal cons+ .... uat ror r,rcdtction of o.oshrdlation offoots in 

tirrll-errcr, it ia ~rlant to re-state the definition of 

CC!!!rl. tive attitude and to indios.to j.ts plnco in a theory tihich 

hns r or i ta f'ocus the people ldlo respond. Its relevance as s 

fift\t step fl)r prediction of individual ditferor.ces in tLT.e-error 

asoir.:ilntion ef rec ts, as descrlbed b7 lnuenstein, will then be 

attempted. 



CHAPTER IV 

Cot:CEP'!' OF COG!IlTIVE /,TTITiJDr~ 

Textbooks or psychology abn?~~ctcriatically ste-ku out 

the .field by discussing in ceparate 11cctions cc-called "part-

rr.rstc1us." In eepnra~ chn.pteru, ;,croepticn, les.rni.1~, mornoriJ., 

t.otor behavior, etc.. are sor .. ·-etl..mot. diucuaeed no thour)l these 

l.cre: r.ot just conceptually but er.ipirlaally ecpnro.te elou,ents er 
t-he person. These sy:stems are, often impllci tly co110ci vc.d as 

fuiiot1on1ng in nn z.mtonotnous, eelf •reG1,1lntive .ni.nnncr, uninfluenced 

by the otruoturc of the person cf' i,1hich they ore a poi~t. Krech 

(1:2) points cut thnt the "t.ruth or £nls1 ty of MY of theGe 

sets or 1prl.noiplcs• (perceptual, inotor, etc.) would not be 

dependent u11on the truth or .:fal~i ty of e.ny othor set." 

'rhore have been ocaasionul sertieG into the relatively 

unknown territory or the integration of those tJY$te.r.s with 

personnlity. Thus, the vork of Bruner and hie aseocillwa (6, 7), 

l!urphy snd his asaociat~s (LL, 6h), Wi tkin and hio co-workers 

(72) lav~ attempted to dlcv in tJl eploratory manner thn.t oontral 

detennir'8nts-for c,:ttttple, values~ maoo, and chornctor defenacs--

can and son~tiJr.es do affect perception. But theoe studies in 

and or themselvos cnn oo no tr.ore than a csmo11ntratJ.on t.hat a 

relntionnhip dces met bsb."een perceptlon ~..d r:ersonali ty. These 

otudiec proceed !rem no sy:Jtematic theory of pe:rsonali ty., but nre 

bacsd upon the proposition t.~at needs and values influence 



perception. This point of view is an extension of the doctrine 

championed by Hemholtl that purposes, aims, and usurri]ltiOnG 

influence the way in 1.1hich n perceive our world. In this 

tradition, .Amee (1) concluded from a ecries or ingenious 

demonstrations that while external conditions can var:, infinitely, 

the aiur.e, unchnng,ing interpretation of those ecnditiona maJ1 

reoult. Retinal stimulation can vnry videl.Y without chan~ing 

certain constancies ot the perceptual eJq:,erience. 'lbeEe studios 

correlate one set or events (perceptual) td.th anothor (vo.lucs, 

mods, "personelityn) 1dthout pron.ding tbe necessnry conceptual 

link between these events which -would require such a correlation. 

One asrnm;,tion in these studies seeme to be thn.t pcrsonnli ty 

and perception or cogni ticn ere eeparate, but correlated, 

interacting systems. 

The :point or view adopted in this study maintains that 

while these sub-systems are not autonomous prcce,~co, they are 

adaptive acts at the service cf t.."io orgnnism. The qucsti.on to be 

asked, then, is not "Hav does personeli ty ir.fluence perception1" 

Percoption ia an aeti vi ty person end ve must thereforo 

ask,. "What dees a person do with perceptual st~11li, i.e., how 

doen a person orgnnize, mold, select and control physical, 

objective sources or exci tat.ion?" Tho nnswer to this question 

111Ust be prov.lded r or within a theory of the structure of 

r,ersonality. 



In the_ course or a person• a coming to tenr.e w1 th physical 

sti.JLula tion, he dove lops conei etent 11ays or crgen1.z1ng and 

e:electing stimuli. Such mechoniem.s, developing froro the in! tial 

dlreotion toward adq,tat.ion1 achieve a relative stability end 

prominence llhich give to the person recognizable oheraotoristics. 

They represent preCerred• though not ineviteble, tnly·s c.f solving 

tanks requiring sdD:ptationJ end they can be oought -wl thin the 

patterns or beh~.or, such os perceptual behavior. The usfl that 

is ir.sde ot auoh project! ve techniques as the Rorachaoh Test 

requires such a point or view. The VTJ:3" a person percohi-eo and 

organizes an inkblot reflects certain quasi-atnble and preferred 

ir;.0deo ot adaptation, o.nd inttrenccs nre ~ade nbcut tho structure 

of hia persnnality from his responses to the Rorschach cnrd.(l) 

Klein and hies co-workers ( 29) gi vo tho name coRni ti ve 

attitudes to the -person• a pref ened modes of Bolving problems 

involving cogrJ. tion and they anmnnc thnt they are e,tprested by 

a person in any ai tuntion to \.id.oh he io col.led upon to rerspond. 

Corisit3t.ency in r,ersonall ty is referred to the pat.tendng of 

cognitive attitudes. The lo.tter cpress v.er&emal stylec of 

adnptntion and provide a lirk betieeen perception and the 

characterietic !unctioning or the- person. All adsptive acta, 

such cs learning, percepticn, etc. 1 an, r;uided by thcce cogr.i ti vo 

(1) Us.pnport (63) htts dewl~d this point of view in his work 
on dint"tlostic psycholcgioal testing. 



control:::. The .teeus or the conDtru.ot or cognitive attitudes 

ie not on the content or a percept, but en t.~e f orrnnl qualities 

of bch11vior, that is, the particular way a stiinulun is organized 

nnd reapondsd to. Cognitive attitudes can be intorred from any 

class or ndo.pti ve acts or the oreanism, such as learning, 

ptrception, n--id motor behavior. Perceptual aati vi ties have 

thus for ~crved n.s tcod starting points for isolnting cognitive 

nt-titudcs. 

Kof.fka (36) propoeed the term a.tti tude to explain the 

errecta or instructions on perf orma.nce in paychophyaical 

experiments. There is a strone s:1.m11arlt7 between his uee of 

" " the term and the \-tun burg concept of .Auf pabe • The Wurzburg 

School, dissatiefied with the elerentarimn or the pure 

:l.ntrospcct.ionietB, introduced the concept ot fil (Aufrnbe) to 

account tor the automatic., self-regulating, and urumaly:a.ble 

aspects or subjects• peirfomanec. Aufgnbc, however, never 

received ntore syste:rllltiC trenbr.ient than to rele1;.ate it to the 

sto.tus ot an ndd:1.tional clemer1t in exporlonco. .Koffka's uso 

of the tem attitude. is more in keeping vi th the spirit of the 

Gestalt approach. He attcrrnpts to ohow how e,cperirnentnl 

instructiona induce a set or ntti tudo and affect t.lic nay in 

v.hich a subject will report hia perception.-hio category of 

judgrr.ent. Ho maintains that instructions given in the usual 

pnychcphyaioal comparison expe~ent seem to facilitate a 
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reporting or difference ( "ot&p•v-lee"), rather thm omneooss 

( ttneoimiln.ti \fe1' )J they tend to prepare the subject to perceive 

wo discrete, independent rnen-bersJ they discourage judgments of 

8\ihat cnn ve make ot these raotss They show 
that t..'1e organism• s structural reaction to a pair 
of stir..uli dependo upon i.ta attitude. If we 
gcooraliie all the data, the nt,ti tude may be such 
as to rnvor ei thcr a i:tep-1t.'1.se or nn nnsivdlnti va 
struot-..ire ( each to the detrii:.ent of tho other), or 
it may be differently advnnto.geous to either one. 
From a consideration ot the step-wise, atti tude1 wo 
can no\-r draw the following conclusionsJ before tho 
subject is confronted 1d th tho stimulus, the 
atrJ.ature that will eventually ensue mieht be 
prepond !or by a u.enul attitude, and this etti tude 
coneisto wdnly or a reurl:J.r.ece to carry out a 
certain stru.cturnl prooeso. •Attitude' has now 
bccom a wll. dofir..-ed term ns d!Btinf;Ui.ehed from 
'Attention'. It lllcnns thnt ln cnt-erinr, a g1 ven 
:11 tuat.i.on, the organiem has in resdir:eGa certain 
m.cdes o.r response, these mdo8 being tJ1emselvea 
whnt we have called struoturea. Having such a 
process in readiness may be a mere nu.i .. eance nnd it 
r:~y not help the fi nel response to the st1J:lllus nt 
all - as when I eJU prepared £or o.n ascondirig scale 
nnd reco:i ve stinrJ.11 that detentine a dencer1.ding 
one - but t.~e ntti tude ?tiny- also be very e!.fecti.ve. 
If a st.ructural process is tlms adequately propnred 
for, it n:ay cor..e to its full efreot under ccmdi tions 
\.:h.ich of thell'.selvee would have provoked a ditfeNnt 
structurnl precessn (36) • 

Althcu{Ul there are oou:e similarities between the use 

ittJ:lc here or the tom attitude and Koffkn' s uce or 1 t, t.'1cre are 

t?.njor difforenoes • The concept or attitude otill remains in his 

hf.nds nn eler:.tGnt which is tied to experu.entnlly it!duccd sets or 

tanks. We use the tem es a. cnncept which cccrdinat..es performance 

ldth personality constructs. \it-o conceive or a cognitive ntti.tuda 



as a not-necessn.rily-conscioua ~de or orgenizing or coming to 

terms id th perceptual stimlli. It ia not induced by the situation 

but it ret'locts the wny in which the situation t1nd the person 

'Will interact.(l)Cognitive attitude ilr~lies Koffkn1s oonocpt of 

attitude, but we attempt to take account also or the d1£i"orina 

11nys in vhlch people respond to the omr.e instruction end eimilnr 

induced sets. 

One can desoril'-..e each mtperirriantal ei tu.ation in tems 

of the nquire-rnents of "instruction.en ir.iposod by the cxpcrittenter. 

trow each person makes use or thcae instructions can also desoribo 

the ui tuation. Each person brines vi t,h him preferred wnys or 
. (2) 

copine ldth taenso impressions. Those preferred modes nid the 

person to nchiove an econmdcal coi:.."J)rend.oe bot;.,een the sntisf&ction 

of hio interpretation of renllty and his ot.til strivings. For 

exomple, in the cognitive e.ttitudo or lewling-sha.roeninr., to be 

described more fully later, the tendency is e! ther to reduce the 

disparl ty or tension bet1,-een a stirnuluo and i te background 

(levolir.g) or to Jnaintain indepenc?cmce and disoretenoss or 

stimulus nnd ground (sharpening). In the pnrtiaulvr si tuntion in 

(1) The SM!tl differences that exist between Koffkn' s and our Uzi! 
of the term. "ntti tude" c,:-ist bet\ieen Woodworth• e use of set 
and t.lJe 00nstn1ot of cort'.i ti ve att1 tude. Wcodworth uses set 
to describe an "active process in tho organism ••• (workir.gj 
ne a selective factnr favorlng or facilitnting some responses, 
while prevantir.g or inhibi tiAA othors" {t'h). 

( 2) There is a close parallel between this f om-iJ.laticn and 
Ooldstoir.' s use of the tena "preferrGd behavior" (18, PP• Jh0-366). 



which the levelinp-ch.nrccrrl.ng att1 t•11de wn.s studied, subjects 

~~re told to judr.e the size of n nurr.ber or succcsoively' presented 

scp.1nres -which traduclly changed in oize. The instruotirms than 

required the subjects to bo nlert to difforences in site runonc 

tho squares, to perceive each s4"Uure u n disarct.e entity. For 

those lil)pronching the task r,:uided by a leveling propensity, a. 

corr.promise had to be reached between tht! task requirement, 

which wns to noto size changes accurately, and the rrubjocte• 

preferred solution or apprcnoh, which ia to ruse ndjacont 

etim1.li. A less accurnte performance resulted. A sharneninr, 

attitude, on the other hrJld1 waa noro congenial to the demands 

of the instructions, and accuracy or perhnps ovcr-scnoi ti v1 ty 

to cha.nee rcoulteda 

rorfonnnnoe on any cognitive task., then, 1c vlct-,cd as a 

function or the induoed intention or nquire~ents and the cognitive 

ntti tude, that is., the subject• s eyatem of rcgulution and control 

over stimulntion. 



CHAPTrm V 

THE UlVELINO-SIIARPr:rrnm ATTITUimS 

The cogni t1 ve attitude or levcliru.t•shnrpeni~ hes been 

cxporlrecmtnlly isolntod and described in another pnper (.30). 

Thirking through t.he implications or this attitude ffl.lEeented 

the possibility of pn:tdiating time-error aoeimilation effects. 

Shnrpening refers to a propensity to rne.rlmi1e perceived 

differences. It eenrs the person to emall grodiento or difference 

between .tlgure and its f!J"CUnd. Peoplo -who level tend to m.inind.ze 

Duch differences end to "prefer• the experience of sWten.esa 

rather than or ditfet-ence. Sharpeners are not tied to einrle 

alternatives in orennlzine a fieldJ they prefer the complex to 

the simple organit:ation. Ir required to, they can sustain an 

organization intact over a considerable period or time. levelers 

charnoteristicolly organize a field either in a eimpltt rnnnner or 

lt.'ithcut any defitrl.t!ve orgsnilatlon. They rely heavily on nnohorst 

frQ.?!:ee or reference, hints end af'firrto.Uc,ns-tho dc:minanoe 

in the field-for suetaintng m orgnnizntion. levelers aro wak 

in trustairdng a single c,rr,anttntion owr ti.r.::eJ they are easily 

diverted to neu thinnsJ the older, ll'icre familisr org~W'J.i.zntions 

fnde in attraction unless there ia support f'or tl1e old organizations 

from e>: t,ernal sources. The solutions people reach in si tuo.tions 

~hich call up this cognitive attitude will reflect tho operation 

of these central control mechanisms. 



Klein and Holzman (30) described the l.evelin{t and 

ehnrpening attitude in the course or anal~ing and int.erpreting 

dntn obtained in an m:peru.ent en '1the schcmat1£ir,g precess." 

The eituntion required subjects to bring order into a r.rndually 

tut constantly chm,ping situntion. Fourteen squares rav.('.ir.g in 

site trom one inch to fourteen i11ches 1.-ero projected on n acreon 

one at n tirr.e tor judgment in 6hoolute uni.ta (inches). The room 

vas dmoned. The 1r.ethod of o1-n,;le etin.1lli was ernplcycd. At 

first only the five ~nlleet mqunros 1Ai~re projected and onch er 

t.'°\e five squares vaa seen three tif.:l.ea in hnphaz.nrd order. Thon, 

without the subjcat• e kncwledee, the amnllect square was removed 

end or.e lnrgcr tlui.n nny previously seen wns aclded. This series 

of five squares var, prosented three timeo, one cquare at a time. 

In this vny, tho entire series moved upwrd until, after ten eerios 

ond a total of 1,0 judgments, tho subjects had judeed all fourteen 

squares. Fi&!ttre l sho\.'13 schezr.ntically how the stimuli chnnr.ed trom 

one eeries to next. 'lhe qucotion ~e asked ourselves nt the 

outset uns ir~rely, "Hhat is tho nature of the individual dif'forenaas 

'1hich 'W'ould emerge as various wbjects rocpond to thio Gi tuatinn7" 

In studying the rewlt& we first noted wido indivi<lunl 

di£ferancea in the subjects• judgrrents or ~here the ~idpoint or 

es.ch of the ten eeriee lay. Whilo the sub jecti va midpoints or 

somo subjects ahirt:ed with tho changing objoati vo midpoints so that 

there 'k'"n.S \,r,ry little diecrepancy bett:leen the two lf~nsures, other 

subjects• judgments coriJdderabl,- "larged" behind the objective changes. 



l 

2 

3 

s L 
E 
R s 
I 
E 6 
s 

7 

8 

9 

10 

Sises or Squares in Inahoe 

1.2 1.6 2,0 2.L 2.8 3.2 3.8 L,6 5.$ 6.6 7 .8 9S 11.L 13. 7 

I 

I I I I I 

-,-
I 
I -
I -1· 
I - J 
i 

I -
I 
I 

T ..... 
I 

t -r-; 
I 
> 

-+-
t 
I 
I -' 
Fig. 1 Fourteen squares arranged in prorressive series or five for tho 
Sohematizing Test. 



Since w wanted to f eeus on diff ercnces in pcrc(lption 

of change in eize• "~ tried to olim1nnto differences in t.'1e use 

0! senlo values. We o,ccludcd ecnlc values in the follcnd.ng 

mnnr.er. We attt,ropted to find out how consiot.ently cur· subjects 

noted the largest at:ln:.ulus in a serles, the ne:ict 1:irgeat., nnd 

so on. To do this we computed the percentage ot timeo each 

wbjcct nccuntely perceived the proper rnr,.k or each stir.rulua 

in each aeries. That is, hew often 1r:ns tho largest actually 

seen as the lnrgest, eto7 

Figure 2 aho1''S that, u a uroup, cubjects tended to be 

more accurrrte when the atimuluu was e1 ther in pnoi tien 5 or 

position 1, that io, 1'hcn it wan either the lnrgeat or the 

cmolleot in o. s~rieDJ accurney deoremied t.1hen tho stimuli were 

in pcsi tions 21 3, and hJ thnt is, when they vere crnboddod in 

the series and no lonr,or occupied a prominent end pof;i tion. -
But here too striking indiVi<htnl differences emorr,ed. \·ibile 

acme subject.a lost little aceurccy on these "embedded" stimuli, 

'L'ie accure.cy of others suffered con.aidcrably. On the basis of a 

mea.eure or average acuity, ve divided our iroup into eubject.s with 

nhigh" end "lovn accuracy and plotted the aCC'J.racy scoreo ror 

our high and lw groups. l-ihile accuracy fer both groups waa 

relnti vely good when the stimuli were in an end or promir.ent 

posi ticn, those eubjects 'Whose overall nccuracy uas lov tonded 

to be 11gnifleantly more inaccurate uhcn the ntir.,uli l-!ere no 

longer outstnndi ng-uhen they were nei tbcr the largest nor the 
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s1r.allest of the series. "When e~unres lost their novelty and 

beCt.r"iA) embedded in the series, ond •lost in the crowd' they 

"--era lens nble then the otheru to tell 1 t apnrt" (30). lie alao 

noted that tJ-ie drcp in accuracy !rm posit.ion$ to I~, S to 31 

and S to 21 i.e • ., o.s t,,~e squares becrur.e embedded in tho t$Crlea, 

scel'Jt:d to be much ,~renter tor t,he "lous" thsn !or the "highs." (1) 

This nuggeated an a.ddi tional tntHL ... --urc ot ecnoi ti. vi ty to chnng;e J 

the~ porcontnFC lees in accuracy frc.tn t,.l)e 1naimum level, to each 

or the other posi tic,ns. The roaximwn nooure.cy for all subjects 

occurred when tho squares occupied the fifth, or l.nrgeot 

position in the eerl.es. 

"IIow· to account tor the moh greater drop in acui t)' on 

• embedded' squares in t..'le I lov• t,rroup? The differences bob..~en 

the two groups sur,gest~d that they were guided by different 

cogr:i tive a.tti.tudeu. It wno na it t..}ic 'low' group preferred to 

ign(.'lre I deey or s,Jpprees dif!trencea, to t level I sti"'uli to tome 

cittplcr uniform! ty. Althcmgh the equnres when placed e1.de by 

oi de vcro cbvi01Jsly dlffercnt, these i:eople viewing them 

successively- managed to slide over differences and to pretor a 

(1) The drop in accurncy W&8 computed ns the difference 
betlreen the accurac7 of plncerumt of cquares in petri tion 5 
nnd each of the other peel llins. Thus, from Firr,uro 2 the 
lo:,e in nccuracy from position $ (907;) to position !1 (691;) 
'Was 2l't J frem. poei tion , ( 90.Z) to pcsi tien . 3 62%) 1r:as 
20jJ ft'Om position 5 (9qt) to pe:-ition 2 (S7!i>) wns J3$J 
from poeiticn S (901') to posi ticn l (87J;) was 3%. 



st::i.bil1.ty or •snmeneao' • Por this group, a oquaro had to be 

parU cular]Jr v1 vid, t..'iat is e1 thcr the lnrgeat or the smallest 

one in order to be seen in its C\i'n right. 1-le have cnlled this 

cognitive attitude in the •low' croup leveling. 

"A ditrcrent attitude seems to be at work in t.he • high' 

group. Theso subjects .maintain thf;1ir greatest accuracy even 

vith embeddod stirnuliJ they seem better able to consider each 

stimulus appropriately and in its otm right and hence ·to 

BPl"NCiate the gradual change. Stcbili ty for them seems to be 

not suppressing change and dif!enrnces but being alert to them. 

Their cognitive attitude waa one of ohnrpening, a tendency to be 

hypersensitive to minutiae to respond to fine rrumcea end mna.11 

di!:ferences and to keep adjacent or succeam. ve stimuli from 

fusing nnd looi~.g identityn (30). 

How general is thio cognitive attitude? Is it confined 

only to the sahrunntit:ing 51 tuation or is its o.rrect noted in 

performance on other tasko? To find clues to tho ammcro to theie 

questions we noted the perfonr.anoe of our lcvelln;r.-ahp:pet'ling groups 

in tllo dif £erent perceptual situations• These oi tuntions differed 

from the schei-r.atizing e~riltlent $):Cept in their cant.nu requ1romcnts 

the nbility to extract a :figure from a 1:-41Eking background. One 

task 'tras the first three parts ot Thurstort0' s cdnptation or the 

Gottach.aldt fi101reo (67). The other was the detection or fnces 

which were blended or oamouflcr,:ed into the bt.ckground of a larger 



picture. The sharpening eroup found these ttro teste significantly 

ec.sicr to do both in term.a ot their accurnoy and the tir.-.e they 

took to do the tnek. 

The prir.cipal conclusion ~'O drew from this sertco of 

otudiea is that ttstnble and significant cognitive nttdtudes cnn 

be sought even in response toward neutral and trndittonally 

psycbophyoicQl oituationsJ they offer cvidcr.co thnt s person 

brii,.go to benr in mv kind or eituation ttho.t to him flre 

'profcrrcd• vays of confronting realltyt' (Jo). 



oa,PTER VI 

UtV£,LtNO-SJ-f.ADPf.fv'IUO Al1D THE TIME-ERROR HYPOTHESES t 

\<lhile much work has been done in defining the stimuluo 

conditions or time-error, there a.re no prev1ouis studieo or 

indi ,'!dual ditferencos in titte-error nnd ot intra-1 ndi vidutu. 

conrdstenoy ot time-error across these roodalities. 

As we have seen, Lnuenstein'a neurophysiologioal. 

hypotheais l\bout the nature ot the time-error a.GSUm(!d that 

electrochemical brain traces, corticol oorre1otes or perceived 

intensities, d.o not ·m&rely fnde but asoimilate tmrord n background. 

If the ground is rcoro intense than the atimuli to be cMpared tho 

comparison stimulus will seem lees inunse. The tirr.-e-error id.11 

then be poei tive, thnt is, the trt1.ces or the staridard aseimilnte 

tovard a more intense ground. raising i ta value. The ccmparison 

stbIUlus then forms a swo-dm.-n ert;dient in the brain field. 

\ii th a less intense e.round1 the trace or the standard o.asind.latea 

tour..rd thiB ground and the appearance or the con;,arison stL"mlli 

results in a step-up gradient or negative time-error. Tim-orro.r, 

then, according to thie hypothesis., is the result or cm interaction, 

asri.rnila.tion, betveen ·a figure and its ground. The etandnrd 

stimulus tends to tuse with its bnckground, resulting in an error 

or judgment when this stimulus is compared ·subsequently with 

another of equal intensity. 



lfow, leveling and ahGJ'pcning have been defined through 

situ.stions 11hich requi,re re~or~c to stimuli embedded in a ground. 

For those approacM.ng a particular perceptusl situ.o.t1on with a 

le,\tcllng attitude, there seems to be a greater difficulty to 

extract the stimuli trcm their contt1xt than for those responding 

1d. th a eho.rpe.ning e.tti tude. Stimuli tor lewlers are not as 

easily dift'erentiated from their ground. Operationally detlned1 

levelers are those who are relnti \1?].y inaccurate in detecting 

embedded stimuli. Their peer ped'o:nt4.lnce in a test or ability 

to o,:~act figures trm n:-a&king conte:-cts seems to reflect a 

preferred tendency to dirJ.nish dUferen(wu in the perceptual 

field. ~~enera e:xr~r.tenee little trouble with o,ctrnct1.ng 

1lrureo from a domir..ant .field, rof'loct!ng their propensity tor 

heightening stiwlus dtrferenceo. The rollowil".g tw hYPotheses 

are then rrugr:esteds (a) Levelers rnny be more pr·cne to assimilation 

cffectu in ti~-error than shnrpcnerv; that io that t-he proterred 

ways or dealing with cuccesaive comparison judgr.:ent for levele,rs 

"111 posoibly be to .fttse the 1alient stimuli id. th the g14eund to 

a greater e~tent than t.tio sharpeners. Thie hypot..~sio ir.iplica 

a eecondt (b) There 1r,~ll be intra-r.craon consistency in the 

time-error in two or mre eense rnodru.i t.iea. A leveler 1id.ll shew 

a proportionately greater os6i.mlation tenckmoy in time-error 

nperimcnts in sound, bric:htness nnd kine&thenia thnn td.11 a 

sharpener. 



Inasmuch aa the tinle-erro~ hao been one of the focal 

points for murophyslclog!col speculations by prr.:rchologiot.s, 

a den-~nstrated relationship, betwen our cogn1 ti ve e.tti tudes and 

tho time-error rill perhar,s suggest o bcsis for describing the 

ntti tt1dea also in terms of a cortionl model. Such a etep is 

indicated fer two reaeons1 (1) Sinco all e,cpericnoe has its 

lccua in the brain field, co~i tive atti tudeo should l,e 

tra.nslntc.ble into physiolo~1.cnl termsJ (2) the translation of 

tho cegni ti vc atti. tudes into neurophysiological lant'1'Uage ir~ 111ake 

for a more prcciae formulation ot leveling and aharperdr-1gJ mo1·e 

efficient prediction ot the effects of these attitudes on 

behavior other t.~an perc:cptual may thereby bccoree posnible. 



CHAPTER VII 

PROCEDURE 

A. The Schematiaing Si t.uation1 Selection of levelers end Sharpeners 

A total or 106 subjocta, SO men and 56 -w01r.en tcok part in 

the first cxporirr.cnt., the sohematizing ai tuation. It wall from 

their scores on ~'tis test that \,"8 claosifiod tho subjects as either· 

levelers or sharpenero. Sixty-tour ot th0ec subjects ~--ere studento 

in a general psycholop,y class at tho Uni \"Orm. ty er Kansns, 18 

were aidas at tho Topeka State Jlosp-1 tal• and 211 wcro students 

or psychology at Washbum University. Their oges ranged trom 

18 to L.3, the median age being 23. The subjects were tested in 

groups ranging from three to tan people. 'Ibey were equipped 

'Hi th a record ahftet on vhioh \i'tere lSO numbered blank spaces. 

Ea.ch subject had a r.=all tlrwhlight which he used when ncording 

his judr,mont. 

The rocm in wich the subjects wre teated ti.tns darkened 

as co111plctely ns possible. The scre6n· on which the squares were 

shcn-.~ t~as a piece ot black cardboard t't.iimty--f'ive inches squa.ze. 

In order to make the field as homogeneous na possible and to 

eliminate any cues which might aid the 6\lbjects in j·udging the 

size or th0 squares, the soreon was draped on ell four sides tdth 

five teet of black 12mslin. Tm, ]5o squares and the instru.ctions 

\.fe.re placed on a 3$ mm. film strip n."ld 1,-ere projected from an 

SVE )5 nm. J)rojecter using e. 100 watt bulb. T'nc projector tias 



plnccd 21 feet from the acreen. A mechanical timer operated 

an elt:1ctro-msgnet10 shutter to expose a equo.r-e on the screen 

for three seconds nnd to ehnt it of r for 8 seconds. The 

c:,,periir.ent lanted about 35 ndnutes. 

tr-hile the instructions wre exposad on the screen, 

the c,-perlmenter read them aloud. The instructions '11--ero as 

!ollowst 

"We Wish to see how -well you can judge tho 
si~e or squares. We• re goiTig to chow you n number 
of equaNs on the screen and ve want you to tell 
us how big they are.• 

nThe aquaros Ui&y range anyi-1here betl.~t1n ono 
ir.ch nnd eighteen inches. This doesn't ~an you'll 
rA,Cessaril7 get a uqua?"e vhich is one 1 nch or 
eighteen in.ohos, thoueh you rony. Dut thc1 equtAroe 
ll1.ll always be son:evhere within thio range." 

ttTo help ,cu judge the aise or the squares, 
ve will ahcw you what a one inch squt).ro looke like-
the cmnller end or the range, end 1v1tat an l~ inch 
s~un1"e locks like-the larger end cf the ra.ngo.» 

The one inch square end tho 18 inch aqunre were e~ocod 

for nbout five seconds cnob. 

The instroct.iona c0ntirmed1 

"v.le \Jill show them to you nrain." 

nyou \r1.ll eee• lSO squares during tl1e course 
or the hour, and you have 1,0 m.url:mred op.aces on 
your sh~et. Write ycur estimation of the siae or 
each equnre in its own nwr1'ered spnce. Thus !or 
squt:.re number one, record its :d.1c in inches 2'107.t 
to rnL"uber one, etc.0 

"Don•t go back over your judgment,a to 
change them. In changing th~m you are more likely 



to be innccurat4.l. Please den• t compare J"Ottr 
eati~.at.os with anyone or moke o:ey corril"'.ant 
during tho hour. Make your judgments 
indopendcr.tl.y." 

''Mo';' to remind you once ngain or the 
range in \rJhiCh the squares t-'ill tall1 t-.~ will iahw 
you a.pain the smaller trod the larger ends or the 
ranee.« 

The ono and 18 inch nquores were tben e:,::poaed twice allowing 

fi\"c seconds rcr each e~'Posurc. 
11Maw we are ready to begin. You will see each 

ot tho following sque.rea for only a few seconds. 
I..ook at it ell the ti~ it is on the screen and 
n.ake your estim.ntion when it disnppears. The next 
squnre yc;u vill se;e will be number one•" 

The e:rperiment then began. The first fivo smallest 

squares 'Were presented in haphaznrd order three times enoh for 

a total of !lfteen ju~~nts. Then the tmmlleet square WnB 

removed and a square lnrr,cr than aey of those in tho firot series 

wnn added. This series of fh~ equnres vao then presented in 

ha:pho2ru:-d order until eoch stimulus in thio new serine or .fl ve 

had been e.l,mscd three tiu.es. .Again the 1malleat ot this secor.d 

series or f! ve vns retteved and a larger one was added. In thia 

lllJY the aortes or fi vo squareo moved up in the site ranee until 

all fourteen &QUnres t.-ure e:xposed. A total of 15'0 squares ('lr.'nD) 

preeented for judgment. Figure 1 schetu1t!cnlly she-vs how tho 

series shifted gradually rrom the o~ru.lcr to the lwger ends of 

the range. 



Our leveling and sharpening groups were chosen on the 

basis or the subjects• scores on nccurncy and per oent loss or 

ecourncy of their judr-,m-ents of the squares as they chantred tiho.ir 
(1) 

r,osi ticns in the st~ries from largest to smallest. To de.tenld.rle 

n subject•s accuracy score we e::n1 .. "'!rl.r.ed enoh so1"ies of five stimuli 

nnd not.ed how mnny tizr.es out of t..i.roe presont.atior.s the fifth., 

or lnrgest stimulus, tma judged as the lugeat of thnt particular 

serleBJ hO"t1 many titr;.("js the fourth stinru.lus -w-ae oeen a.s ne,ct to 

t.l-ie largest stiro1.1lue, etc. The scores on each position for· 

eo.ch subject '"-"ere expresaed r..n a function or tho 11\~inium 

nccmro.cy possible on each stimul:ue. 'nien from the percentage 

accur-acy scores at each position l.'C conputed the nocurncy lcDt 

as the stimulus moved from position five to p.o~ition !our, from 

position five to three, five to t,,;o and .tive to one. For each 

subject we averaged hie percent nccura.cy and the lose or percent 

accuracy from the highest level., uhich was in all oases when the 

squnres "~" 1.n pc.sitJ.en 51 the largeet in the tr0ries. These 

two nwrnr,es h¥.}ro cur bnaic roonsuros for chcosing our lcv<:ilers 

and sharpeners. 

We constructed two dintrl'butior..s of ecornst in the .first 

ve rar..ked our subjects nccordir.g to their accuracy aeon), and in 

the. sec end distribution ue ranked them according to their nvernge 

(1) See p. 36 for the rationale for clenling m. th accuracy of 
relative placement of tl1e stimulim rather than 'Wi.th absolute 
error. 



loso or percent e.ccuracy. Div.tding both distributions in hrJ.f 

(.fifty-three subjects in bot.h hnlvvs), ve called those subjects 

oh~.n,cnero who fell in the upper hall' of distributions and 

thoee people lcvalera who were in the lo-wer half' or both 

di stri.buti.ons. 

Thirty-one oubjects ~,ere eliminated from. further testi1,e 

becnune both the n.cours.cy and loss or percent nccure.ey scoros 

·were not consistently 121 the snme hnlf er both distributions. 

The Ss who w:ere ellminn.ted showed two types of perfoJ"l"'...anee, 

s~ma subjects, uhile sho'Will£t over-all high aceurnoy in d6tecting 

onch stimulus 1n 1 to proper position in t.~o eerieo1 loot a 

con:ridera.ble OMunt or eccurncy on thc-se that were in t.he middle 

or any Given series. A secomt kind o.t r'.ler!ormsnoe among those 

Ss eluino.t.ed was initial inncouracy -which the subjoots conDist.cntly 

~ntained throughout t.'tte experiu:ent. This latter type or 

pcrforennce shewed up as n low accuracy econ but. ruu·dl..y nny 

loso in percent c.ocuracy. People irho shewed these two vnrleti.os 

ct approach to tho e,:periment vt1re ellmi nat,ed from rurthor 

conmdoration because t.l)ey did mt f'i t the operational crl:terion 

tor leveling or sharpening. <2>scventy-five subjects, then, 

remained: 37 shnrpooors t1nd 38 levelers• 

Figure 3 shows hcv the levP-llng nnd ehnrpening groups 

separated thc-::~18elves on the s.ocura.cy 1~easuro. ?lots that ·the &.~ups, 

1'hile not widely different on tlie most salient stitmtli in position 

( 2) See p. 38 f. 
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$ nnd 1, beo01r.e decidedly di vcrgcnt nt positions L, 31 and 2. 

In fir,ure h this is e~pret:sed ne o. grcnter loss in accuracy for 

lovel6rs from position S to all other positions. 

Included in these s.eventy-five remaining subjects WE~re 

those \iho were 'both e,:trt:me levelers and sharpeners and thono 

trho fell nenr the center or· the dintribution. Thore t-.~re, thuo, 

subjects in tbla totn.1 group who seemed to show leveling behe.vior 

or shnrpening- bch.nvior to a much ereater degree then others. In 

thio study', ho1.mvcr, we ,-:imhed to toot the inference that a 

predominant,ly levoling or sharpening attitude 111.11 contribute 

cipn1ficnntly to a certni.n kind or aosirnilation errcct in time-error. 

l")'e therefor• decided to deal only ldth extreme levelers ancl 

sharpeners in the rmct part or our study. 

The oonvent.!onal cut-off points tor dealing w1 th extremes 

nro tho upper and l~~r 27 per cont ot the total distribution (26). 

~enty-soven per (;ent is that proportion o.f' the extremes or a normal 

distribution lf-hich maximizes the difff!rer.ae b~tween the r.:car.s of 

th~ t~o groups divided by the stnndnrd deviation or their di.fi'erenccs. 

C-ur firal e:cpetl1r:.ental. groups consisted of twenty-one sharpeners 

nnd h·enty-two levelers. These "'were the subjects ldth whom \."e 

worked in O'Ul" titte-error expcrin-ents • 

n. Visual Time-Error ~erirreent 

The appnratus consisted of o. wooden box 21 x 17! x 7½ 

inches. The front or the box was cut cut and in the 21 x 17½ inch 
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opem.ng waa placed a eheot of milk gloss 20 inches by J5i inches. 

The milk glaos was :r.asked with black csrdbc,:rad e:cept for a 

circular opening !i ve inches in dia.-netcr. Thio fi ve•inah 

aperture served as the oonen ,on wldch the time-error stimuli 

and the interpolated fields i-'"e:ro projected. The renr of the box 

was <>JJ&n. Behind tho milk glnc:s ~nd fastened to the:; sides ot the 

box were tW'O electric light bulbs connected in parallel, the 

brightness cf which was controlled by a Vario.a. These bulbs 

provided the illumination !or the intorpolatcd field. From a 

)S SVE projector, using a 100 wntt bulb, the brlghtueas stimuli 

~•ere projected through the roar of the box onto the fi.ve-inch 

milk crlasu screen. The brlF,htnesa or the coITi}?nrioon oti.mu..i was 

controlled b:, a eecond Variaa. Both the projector end tJ10 lights 

inside the box were connected to a mechanical ti~~r which 

autor:mtically turned on and off tbe SVE projector e>:posir,g n 

br.i1;htness sti~ulus ror one second. A!ter the projector was !ihut ----
otr, the tin;er svi tched on the llghta in the box to provide the 

interpolnt.ed field illumination for a. specified titne. In this "Way 

'L~e stimulus brightneen alten1abld vi th th£t interpolated fields 

accerdir'irr to a controlled interval. 

The subjects, tested in troups or ~'tree to five people, 

'h'ftre ollwed .five minutes to adapt to the darkened room. They eat 

in t.wo roi-;s, two trobjecta in the front rem and a ma.id.mum nf three 

in the rear. Seated in front cf the box, tho subjects were arranged 



oyr--ACetrlaally about the plane perpendicular tc., the center or the 

opening or the milk aiuo. The distance· from the center or the 

five inch circle to the eyes or the subjeotu in tho first row 
was su teot, and eight toet to the eyes of tho subjects in the 

second row. 

Condi t,ion I 

The subjects judned five pairs of brightness st-1.muli. 

The stimulus psi.rs in JrlilUlm!IDOrts were t 

7.00 • 3.50 

7.00 - 5.25 
1.00 • 7.00 

1.00 - n.15 
7.00 - l0.50 

These st.i.n:uli appenrod as sucaeesi ve pairs of illtll'llinated 

circles five inchea in dinmetGr--the entire e:>:poeed milk glMa 

dioc. Each c!.role in a pdr 1,1os pl"('l'eorrted for one ae-cond. Ten 

seconds separated standard and corr:parioon and 20 secor.-d.e elnpned 

l:-otween pairs. During the 10 second 1.nt.erval and the 20 second 

intc:rvel the coreen -was illund.nated by .3.2S ml. Thus the 

brightness otimuli to be co~psred internipted the con:;tant 

field or 3.2, ml. Judf1nent was by tl)t; 1T:Cthod or con.stcnt 

stimulus dif!erencen vi t~h only wo cat.egories cf j-..1dy.ment 

o.llolii--cd. The standard was elways presented f':!.rst. 



The etirmllus pairs trero so nrr~nged that each pair UM 

preceded and toll~"d b7,cvery other p.air at least once, and not, 

more than ~'ice; no pair wns repeated till all five pai.re lfere 

projected. Subjects judged eneh at:!.mulus soven titt.os, 35 

judr;tt-ents in all. The QPetlmcntnl session thuo lastod 18 
n 

minutes. Kohler (37) has suggested th.at in the coitrte ot 

prolonged e.:q:,&rimcnt.atio:n the· time-enor is washed out, Md rnther 

than rick this \i't?: llrni ted the c,cpcrig~ent to 35 trials. 

Each subject was equipped with n pnd conta.inir'8 JS oheets 

ot paper on which he wrote his judgments. Judgnnta were 

recorded on separate par,es so that the rrubjecta could not infer 

any pattern of reepons" by comparing ~"leir jud;:~nts on -prrsv.1.otts 

trials. The subjects were given mall pcckot flashlights to aid 

thca in recording their judgment. The experimenter 111structed 

t..\e 8'Jbjects as follcvst 

"You will see two circles cf light on the 
ccreen hcreJ one vill follow the oth()r by a .rev 
seeond.n. I want you to tell mo it the second 
flash or light that you see is brighter or dinuntir 
thnn the first. Remember, judge the second one, 
telling me it it• s brighter or dimr.-.er thim tho 
!:lrGt one. Mow the screen 1dll be lit moat of the 
tilrie by a dim light. Judge only the tvo lights 
that interrupt this continuous light. The 
procedure will look like thist" (Two practice trials 
were gi wn at this point to all aubjeota. The 
folloid.ne: stimulus pairs comprised the practice 
trlalst 7.00 - ).,o ~1. and 7.00 - 10.SO tal.) 
"Rnr~mber call t.'18 second lleht brighter or dimr~r 
than the first light. 

"You haw 3S pagcn in your booklet and you 
will see JS pairs or stimuli. Mark ycur judgments 
on the pages in t.lte booklet using a separate page 



tor each etimulus ·pair that you occ. Please 
look at the acreen all of the tbe, takl ng your 
eyea otf it, only to rooord your judgl'lento." 

Cot?di tion _II 

1he same brightneos stimuli oa Condition I were given 

to tho SM'iB subjects with one change. 'I'he field, instt.ad of 

being illmdnated by u dim light, llSS illuminated by a. brightneoo 

of 27. 7 millilamberts in be~en tl1Q presentations ot the stimuli. 

Again only the etandnrd and compnrieon interrupted this interpolated 

brightness field. Iuadiately after the tiraer exposed each 

stimlus, the timer· autcmmticnlly tu.med on tho bulbs insido the 

box·- 'tfbich provided the field illtur:inntion. In thio vay the 

ground was on before, bctt-t-een, end after each stimulus pair. 

The inatructiorJJ £or this part of tho experiment wre the or.Jne 

as for Condition I e,:cept that the word "brit~ht" was aubstituted 

for the word "dim11 when eY.pltdning the interpolntod field. 

Condition III 

Eit!ht&cn subjects were given a third condition of this 

visual time-error experiment. In this third condition, called 

Condition III, the snme atiwlus pairs were proeented for jude.ment. 

In be~--een the premmtations or trtimu.ll, ho-wevor, no background 

illut:unatir,m waa given. The screen was dD-rk. 

To mnim11e complication f:rem accumulated practice effects., 

ene \.~ck separo.ted CG.Ch ccndi tion ot t.\rl.s exporirt.ent. 



Computction or the Time-Errors 

T.be tixr;0-r:rror unc ccmputed as the difference bet-ween 

the point of subjective equal.1 ty (fSE) nnd the objective ndd-

point. The PSE 1.•as computed by the tum:antion method ea 

desoribitd by- Woodworth (75). 

c. Audi toJ7 T1- Error Experiment 

We attempted, as far as possible, to duplloa.te the 

Grute oxperlrr:entel Conditions !or sound as for brlghtnens by 

ndhcrfing cloocly to J41uenstein• s procedure for pro5enting 

the stimuli. Two •~rhsentnl eittinps made up this section 

or intcnsi t7 ju~cnts in sound• 

The etimull wer$ 1'1 ve pure tones tued at Soo cpo • and 

Vlll')'i.ng in inter.atty. 'lhe task was to judge tbe loudness of 

the tonea b7 tho method of constant &tirialluo di!f'erenaes. 

Ench eerlee com.tlsted of a standard at 28 db below n rd'erenco 

level o! ) vntts, and five oompcricon stimuli vhioh "-"ero 

di ntrlb\lted &yml't-etricall)" in steps or tuo db around the st.a.rtdard 

otimuluo. The seriss, then, wu ccmpt,eed ot the i ntenci tie.or 

32 db, 30 db, 28 db, 26 db, and 2L db below tho reference 

level of S watts, with 28 db as the standard. Ten seconds 

sopnrated 1tandnrd and cc.mpnrio~n stimuli and tlicnty oeconds 

elapsed beb.,een t.he presentation o.f the stimulus pnirs •. 

Both standard nnd co~uison seur.ds were presented for one 



second eaoh. The etandard was alway:, prtaaentod firr;t. 

Condition I included a soft intorpolnted tone of 36 db belo11 the 

rcfot"Snco level of watts at Soo cps. Condition II included 

a loud interpolated tone cf 21 db below the r.eferenct! level 

at so, cpa. These interpolated tones oounded during tho ten 

and twenty second. intervals •. 

The instructions ~ere as !'ollows1 

ft! vant you to judfie tho loudncsa or sounds. 
You.t re r.oing to hear two tones 11hicb will sound for 
about a second. One rill follow the other by ten 
seconds. I want J'OU to tell JCO if the second tone 
you honr is louder or softer than the t!rst tone. 
Record your judgment in the booklet I gave ycu. 
There will be )S such pain e.nd you hnvo 3S pages 
in the booklet. Uso a. ccparato pt:ge for your 
judg,r.ent or each pair. Now in between the two 
tones you will hear ti soft (o~ loud) bnckground, 
tone. You are to judEtS only tlioso two tones which 
interrupt thio continuous background tone. Remember 
call the eecond tone.louder or setter than the tint 
one.n 

To control intra-serial effects, each comparison pair 

vs.a preceded and followed by every other comparioon pair at least 

once and no more than tvice J no stimuluo pair we.a repoated until 

all five pairs were·preeented £or judgn~nt. To ttdniJd.ze the 

dianppearance of the the-error phenomer.on which t'l4Y' occur in 

the couree of prolonged e~rimentation, each oxperi1tentol eesdon 

vu limited to 18 minutes. Thia time limit allowed the subject, 

to make seven judgments on ecch stimulus pair, a total of 35 

judgir;ents in. all. 



One week teparated t.hc two conditions or t.lte e>:per.!Jnont. 

Anparatust 

The sound stimuli trei-e produced by a twin audio-fre~uency 

oscillo.tor constructed b:, a. Ocrbranrus (66). One oscillator 

generated the utanditrd and comporieon stimuli, while the other 

prcdttc~d the intell)olc.ted sounds. The oeo111Qtors contained a 

built-in electronic owi toh tlb!ch elirflinated the transients or 

clicks produced when a tone is awitcbed on or ott. A double-relay 

ti!nex- controlled the dttration or the c~artson and intt:rpolnted 

tones. Six aets of Brush crynt:al headphoneo, typo A-1, wore 

emmectod in paro.llel 'lrl. th the output. 

Tho subjects, tested in groups or four and five, were so 

arrat;gud that ther could mt see anyone oleo' a reot.~rd booklet. 

D. Kinesthetic TitGe-I~rror F.xporimont 

Would the trends acen in tho au.di to:ry end -vicual ti:ne-crror/3) 

continue in an u.periment involnr.g kinesthetic tiJ.'8-orx·or? Only 

five levelers and £i vo sharpene1·s ~-ere available £er thie eltporiment. 

The results are clear cut enough to eri t reporting despite the 

small number of subjects. The procedure followed the auditory 

and visual experiments aa closely as possible. 

(3) See PP• 62 ff. 



The stimuli were five blnck circular mtal pillboxes, 

3 :tnohee in die.meter. 'ftte boreo 1-zere loadad with lend shot 

and porartin. The wights vcre 18L, 1921 200, 208, and 216 

g-rtuiZ.S. Judgment again wne b1 the method or constant stimulus 

differencee, with 200 grar.ne as the standard. The etnndnrd wtts 

always proeented first. Each ~,ei,r.ht1 including the 200 cram 

'k-reigllt van cotupnred ld th the 200 crnm standard. Only t~o 

categories of judgment ~~re all°"'"Gd. The subjects \rere 

instructed to report to the ~erirnenter -uhother the second 

weie;ht they lifted vns heavier or li€hter than tho tirot. 

The weights wre arranged on a circular plntf orm vbich 

revolved noieelesely- on a ball bearing exla. There were threo 

condftions in this experiment. In Condition I the subjects 

wore told to lltt the weight when the exporiJP.enter tapped his 

pencil on the table. They were instructed to rest their 

elbows on a aoft, pad and to ll!t the weicht twice by grasping 

it with all five .fingers. Thoy "b1're to litt the \might uoing 

the elbow., fiXcd on the cushicn, GS a fulcrum. After the 

standord weight vns put dew, the subject lifted a awciuht llehter 

thnn any in the series, 132 grPB. He held thin weight for 1.0 

seccnds, put it down at the signal f'rom the v.perlmentcr and 

then llf't.ed the compe.rison. After the comparison ~ight vas 

replaced, the subject lifted t.'le 132 gnm ti.~ight aeain and 

held it ro:r about 20 seconds, A neu series was then begun. 



The o.rrangenient ct the stimuli, as in the vi oual and audi to17 

e.~rifflf!nts, wr..s such that each stil:ntlue pair prt9ceded and 

tollowd eveiy other one at least once and no more than Mcft. 

1'hore were 3S paint presented for judt,r'nnt. Subjticts were tested 

indi vidua.117. They were £Gated in a com.fortnble chair directly 

in front of tho revolVing platform, end iiere bll ndf olded so ns 

to pnvcnt vlaual reoogni tion of' the weights. 

In Condition II ot the e~ritr~nt the same weights ·wero 

~loyad1 with the snni.e iMtructiona for llrti.ng them. After 

the standard 1."einht vas put dow-n, h01.1Bver, eubjeoto 11.fted a 

a weieht that was heavier than the weights or the stimulus 

series. Thie weight was 290 grmr.e. The eubjeota held this 

Yeight for 10 seconds, put it dmm, nnd then lifted tho comparison. 

After the comparison '\,"81,tht was put down the subjects lifted 

the 290 gram wir)tt .agnin end held it tor about 20 aeconds. A 

xww sorloa w&s then begun. 

In Oondt ti.on III of this experiruont no intol'l'olatcd 't.'1l'ight 

wns employed. 

Time-error we.s computed by subtracting each subject' a 

point ct subject! ve equality rrom the objec:ti ve rdd.p~int, 11hich 

16 200 er-1.ms • 

The point or oubjeetive eGuality was oalaulnted by the 

Sumrr!&tinn method as dcscrlbed by Wcodt."Orth ( 7S) • 



The aperl.rienting took pla.ce over a period or severol 

months• It wu.s necessa.ry to sco each suhject !or approrlmntcly 

!':tve ooneeeutive weeks in order t.o test him on all of the - • -- ' 



CHAPTER vnI 

RESUl,TS 

I,. Concerning the Lmwnstein Aseind.lation Hypothesis 

Table IV shows the time-error scores or the 18 subjeota 

who were given the three ecnditions, (dbt1 bright, no interpolated 

field) or the visual tirne--error experiment. With the dork field, 

Ccn-dltion III, the time-error is •• 71. Thnt is, Yi th n delq 

oi 10 seconds between the presentation or standnrd nnd cor..parison 

stimuli, judgroent of the 1r1.idpoint or tho ec rio a or etitm.tlus 

pairs is diBplnoed • 71 ml. below the objeot.1 ve midpoint. When 

the interpolated field is bright (Condition II), the time-error 

becomes positive, ,~bile a dim interpol.n.ted field (Condition I) 

reeulta in a negative time-error. In general, this is oonf1.t1nat.ion 

for Lauenstein'e hyp~thesia that the tirte-error (with interval 

between comp~rlson and sta.ndnrd held conotnnt) is a function or 

the prevailing field illumination, a d..-irker field than the 

sti:reulu.e eerles yielding a displacement or judgrr.ent in n nerati ve 

dtrecticn,. and a bright field ~sulting in a diuplace~-cnt in a 

positive direction. 

The f'aat, ho-wever, that a greater negnt,ive tirce-error 

oacura with a di.r.n rather thnn a dark field seems to be inconsiotent 

with the hypothesis. Thia finding is si?nilar to Prntt•s re6ulto (S9), 

and it was on this basis that Pratt tock issue '11th Lammstein• s 

explenn.tion of the tilne-error. Pratt argued that a completely 



TABlE IV 

ME.AN VISUAL m~-nRRORS FOR 18 Ss UHDER THREE co-rmrrIONS ·or n1TERPOtATED 'F!EIJlt I (DIM), II (BRIGHT), 
Ill (NO !NTE.RPOU TED FIELD). 

CONDITIONS 

I (DIM) II (BRIOHT) Ill (N.:) INTF,r,.POU.TED FI'EW) 

MEAM 'lTNE• 
ERRORS 

(?J = 18) 

* Signifioantl.y difterent .f1"0ffl zero. 



dark ground should -Nault in a erenter ansimilation effect than 

n dim ground• sL,ice the forar is a 1!.11Ch lower degree of d.i.:mr.eeu. 

Upon closer exnmiri.ation, h01a"Over, this result offers no 

contradiction to tauenstein' e hypothetdu. We cnn account for tho 

:more cogent effect of the dim condition over t..'1e datk comli tion 

if lre recall a qualifying statement mnde by tnuonetein in 

diacussing the limits within which usirdlation wries in affecting 

tn.ces. "Only those traces stand !!!, concrete structural 

relation.shin other aeneral noeimilnto 

ether. £!!!. S!!! !!1-l:. !?9?8Ct oloser relntion, !!!!_ 

stronJ?er nfisimilnticn !!ll !?!" (LS). New the interpolnted 

field in the dim condition WAS 3.2S millilrunberts nnd etonds 

in .much closer relation to tho stimulus aeries than the dnrk 

interpolnted field. Indeed the darlc interpolated field can be 

considered to be quite markedly outside the rnnete of etandard 

nnd compnrison stimuli. Therefore a.sdltilntion under thie latter 

ccmd.l tion is restricted. The dim interpolated field atands .trrUCh 

closer to the stimulus oorieo than the bright fi0ld which wns 27. 7 

ndllilrunberte. Note that tllc brlr.ht cent!i tion results in less -
positive displecerr~nt or time-en-or than the dim condi t1on1 s 

displaceir.ont in the noga.tive direction. 

!nble V ~nri1es the results of the kinecthetic tbie-error 

e:xp-crin;ent. Ao in tho visual tizr.e-error, Condition I, 'Where t.'le 

intervels betwen pairs and w1 thin pdra are filled by a light 



TABLE V 

MEAN KINESTHETIC TIME-ERROR 'FOR u:vr:ums A?m SHARrmmrtS UTIDER THP.Et 
cmmIT!ONS OF ntTERPOLAn:n F!E!Dc I (t.IGHT), II (HEJ.,VY), 

GROUPS 

SHARPJnums 
(N • ;) 

tEVEU!JUl 
(N • 5') 

MEAN TIME-
E.BROR OF !Lt 
Se 

AND II (110 D!TEHJ>OI..JLTED WEIGHT)• 

I 
{LIGHT) 

-7.17 

II 
(ll&AVY) 

/3.hl 

/.1.99 

COMDITIONS 

III 
(lJO INTEHPOUTED WT.) 

-1.87 

* Mot signi.f'icantly different from zero. 

CCMDI'NED 
Yu-IAN 



1~ight, co.uses ll croo.ter dioplnecr..ent er judcmcnt for all -
:subjects thrin Condition III ,mere the intorvals ere empty. 

Herc, again, the bright interpolated riold in Condition I 

stands in closer relation to the otimulu.e seriee, than does the 

empty interwu. We ohould, therefore, o,:rect a ereate1 .. 

dispL"\cemsnt cf judgment in Condi ticn I than in Condition III 

ii' Lauenst.ein•s state.1t0nta (L,) have validity. Uote, too, 

that the domJ.nant f'iold in Cor:dition I (l.32 grarr:s) is nearer 

to the st:tmulua aeries (~ gre:JJ from the .aidpoint of tha 

series) thnn the 290 grsm .field in Condition II, (90 errors 

from the midpoint of the series). Table VII shoW\ta that the 

t:L-rne-er.ror io grflator in a negative direction in Condition I 

(light) than the time-error in Condition II (henV"J) 1a in the 

positive direction. 

Table VI shows that in auditory time-error, where the 

more intense interpolated field (Condition II) was oloser to 

tho stimulus series (3 db ren-~ved) than the soft interpolated 

field in Condition I (h db removed), the erecter dlsplscement 

of time-error occurs under Condition II. Thus 1 t is apparently 

not the loss intense interpolated .field that e:xarts the greater 

ansitrJ.lntion effect. 

In the kinesthetic nnd visual e~erlttents it was Condition I, 

the less interpolated field, which see.med to preaent the optiiuu 

eonditior__s tor the operation or tho assimilntien effoot, ~bile in 



mr.AN AUDITORY. Tn1E-ElUtoS FOO LEVEUJlS .AND SH/il?Pfl:~!{S 
ummn TWO COMDIT.!C!MS OF INT't.tRFOUTED rrzLD1 

SHARPE NUill 
N: 20 

IEVEURS 
R = 19 

MEAH TIME-ERROR 
OF ALL Se 

I (SOr~T) A!,;O !I (t,OUD). 

I 
(SOFT) 

• .30 

• .92 

CONDI T!C)US 

II 
(U1UD) 

COMBINED 
Mf4\N 



TADLE VII 

MEAM VISUAL TIMh~-1mnons FOR I.E\rtllmS ,um SHhRPIWERS 
OtIDER TWO CO?:DITICNS CF INTERPOI.ATF,D f-!EtDa 

I (DIM) Arm II (BnIGHT). 

COHD!TICNS 

I II CONBnmn 
GROUPS (DIM) (BRIOHT) ME.Ml 

SHA.RFEMERS 
N: 21 -1.Sh t, .63 - .~6 

LEVEIERS 
N: 22 -2.11, ,'l.30 - .• L2 

MEAM ffllE•F~RROR 
FOR Ali Sa -1.84 f .91 - .b4 

All time-errors nre significantly- different from zero. 



the audi to%j" e,-;perirnont it ve.s the m¢J'e interns~ interpolntcd 

i'ield. ! cnpna1 t.y 11.rni t seems to be reached when ti~e interpolated 

ground ia re21rkedly different rran. the r;tirml1 to be comps~d. 

The n-~re distant the relntion between stimulus sorles end 

interpolnted field, the less the latter affcat-s the mncrni t.u.de 

and direction ot the tin~-error. 

The nper.lmentol design pend t~d tho arrangement of the 

reaul ts of both 6Udi tory· and vioual tiree-error cxperu:ents in 

n double claseifieation nnal7Bio of vnrinnce. 'this i!".a.do it 

posoible to test the differentiol etreot of the intorpolnted 

fields (bebi~en condi tiens) tor th.e extrcr;:te euhjootu, nnd the 

difference betwnein levelers end nharpeners on the cond:i.tions or 

more end less intonee interpolated fields in both mcdali tioo. 

The ho.sic score was the time-error for each subject on eech 

condition. This dlctribu_tion or tho zriean tin1e-errors under l,oth 

condi tir.ma .for levelers and sharpeners is sho1rm in Tnble VI 

for nuditory tin:e-error, and in Table VII ror visual tilrre-error. 

B. Coqnuison or Conditions 

Docs the variation in interpolated field rem.tl t in a 

significant ~~a.nee in the siie &nd direction of the tir..ti-error? 

Table VIII which ~arites the ar.alysis or variance for visunl 

time-error shows ~'tat a comparison or t.hc variance bcti;een 

conditions with the interaction variance of sub jeots, condl ticna 



'!'ABIE VIII 

SUMMJ.,RY OF AUALYSIS OF VARIAHCE FOR VI BUAL TIME-RliliOR 

Source or Variance Em. sg, df Mean 59• F. £• - -
Between lewlere 
and Sharpeners groups .01 l .01 -
Between Ss in same 
group 135.16 41 2.Al 1.63* .os 
Betveen Conditi~na 
I end II 171.09 1 171.09 99.4-tt .001 

Oroupo X Condi.tiena a.tn l 8.68 s.o~ .o.s 
Subjects X Conditions 

70.,, hl X groups 1.72 

Total J6S.Sl as 

* Teet~d against subjects x conditions x greups. 



and grcn1p yields an F \ibich is s:i.enificnnt nt less t.'1an the 

.001 level. This indicat.ea thnt the interpolated field hno 

a derc:anstrable er.feet on the time-error. Tabla IX r.;hot,;s that 

th!o result obttd.r.s also !or auditory tim(~-error, where the 

between conditions varinnee is scon to be nignificnnt at loea 

than the .001 level. The direotion or tho erroct is that 

prcdi.ot.ed by tauenatein for both eroupa, ns aeon trctn Tabloe VI 

and VII. Under tltc condition with the lo so 1.ntcnse irrterpolnted 

fi.eld the visual tioo-errnr is ffl?gative, •l.AL, ~hilo tho tirr.e-error 

is - .61 for the cor~parable condition in the auditory sphere. 

Wl th a more inter~e interpolated field time-error oooomen 

positive, .j,, .91 in vi.sual titte-errer and ,'l.2S in auditory 

In general1 then the results confirm those of Lau~nstein 

and are consint.on.t with the hypothesir; that the prevnillng field 

e,-crts an es~imilntion effect. on tho stimuli. When the d....,td.nant 

field is more int..en:m thnn the stimul.1. the stnndnrd stimulus is 

S.$SlrJ.lnted to-uard tho more intense ground, re mil tine in a. 

positive time-error. When tho dominant field is losn intense 

'L1.an ~l-\e, stita1ll, the stnr.dard etiouJ.us io assimilated toward the 

dim level resulting in a negnti ve time-error. 

C. Comparison of Levelers and Sharpeners 

~11on wo co~nre the contribution to the totel vorianoe 

attributable to differences between groups vi th the error term 

-71-



TABlE IX 

e'JMM~RY Of ANATXSIS OF VAR.IANCFr FOR AUDITORY TIME-ERROR 

Source of Variance sm. sq. df Mean sg. !• l?.• -
Beb"Oen levelers 
and Sharpeners croups 0.2h 1 o.2L f: - -
Between Se in same 
srcmp 24.61 37 .67 1.22-rt .20 

Betwon Ocnd:i tions 
I and II 62.BJ l 62.69 113.96* <.001 

Groups I Conditions n.10 1 11.10 20.18* <.001 

Subjects X Conditicna 
20.ho .ss I groups 31 

Total 119.03 77 

* Tested ~tninst au.bj~cts x conditions x groups. 



in both cense modalities, the former eeenu, not to account for a 

s1gllif'ieant porticn or· the total vuience. This lsck or 

differentiation between levelero and shsrpeners on the avcrsr~ 

of ell conditions is, however, utif nctual. That is to say, the 

true di!.f et-ences between levelcra and chcrpenoi·s in both 

conditicne are obttoured by the to.ct that the t,ro condi tiona 

e:r.·ort effects in oppofrl. to directione. Oor..di tion I yields n 

negative ti?!!e-error, while Condition II re nul te in a positive 

tiuie-error. 'tlhen the rewlts of theoe 0011.di tions ore awr111;ed. 

the- mean obscu.roa the true differences on each condition. Thia 

mey bea01rs cle.nrer if we direct our att.ention to tho following 

tendClnobs of' the datas Note in Tnble VI that the me,rm ti1u~-orror 

for levelers in the "loud" aondi tion io ,'1.)9, that tor ehni,>oncra 

is I .90. Under tho condition ,ti th tho sort interpolated field, 

the rr.een for levelers is - .92 nnd thnt for shrirpencrs 

is - .30. Now, if ve nverat.~ the tnetlll time..arrors for the levelers 

in both oondi tions and the the-errors for shnrpcnora in both 

condi tioll..s1 too sharpener-a ban an average ct I- .Jo while the 

levelers• avornge is I .33. This difference ia hardly eiynificant 

and shove up in tho ar.alyaia or variance nn an inoign1fiaant 

betvcen•tret..tps variance estimate, even thOllf.h the magni tud4t or the 

t11r-.e-error was greater under er.ch condition, considered sepr.re.tely, 

tor le-wlers t.-'ian it was for sharpeners. 

The s1gnificnnce or the leveling and sharp6ning dimensions 

1s more directly indicated in fables vnt and II by the oittnifioant 



interaction.a ot groups with condi ticns. Thus the groups respond 

si{mi.ficantly differently to tbc tvo oonditiono, levelers ohoidr..g 

grenter negative time-error under the condition or less intense 

inte:polated field nnd grenter poei. ti ve time-error under the 

condition of more intense interpolated field. 

In the nudi tory time-error, bowcen-subjcct..a vnrit.1.nce 

w1. thin groups is not significrmtly grc.ater than the error term, 

attostir.g to tho indgrd.tionnt individual dif!erenccu within 

tho groups. Tho within-groupo vnrionco in viGunl ti~~-error 

is1 however, e1fil')ificant nt tho .o5 level. Thus, 'While levelers 

and cha.11~tmers do differ on the aver.ot:e frOJ'!l each othtP.r in o. 

predictable direction on nseind.lation effects in ,time-error, 

there may bo significant individual di.f.f'crcnc(is t-1. thin each 

group, particularly in visual tiin£-error. In short, there 1any bo 

other detaminants of dii''.f'ercnce in tilte error of secondary 

importance. 

Table X which EJ\ll'QmQJ'iees the onalysis or variance in 

kir.nathctic tim.6-error scores ehO\i-s th.at the results are qui t.e 

similer to the results obtained w1 th the nudi tory and visual 

ti.rJe...error, in ~i to ot the £act that there 1.,ero only f:tvc 

subjects in each group. 

Levelers nnd sharpeners internet differently w1 th the 

different conditions or interpolated field. Tho F ratio for the 



TABI.E X 

SUMMARY OF .r\lJALYSIS OF VARIANCE FOR KnmsTHETIC Til-ll{-ERRO!t 

Source of V tirlance Sm. Sg. dt Mean sg. r. E.• - -
De,t.~"Oen levelers 
and Shnrpeners groups 6.)6 1 6.36 * -
Between.Se in some 
group 170.$0 8 21.31 6.3Jt· .01 

Beu.~en Conditions 301.37 2 lSo.80 Lh.80* .001 

Interacti,m groups 
75.93 11.31* x conditions 2 37.97 .001 

Interaction groups x 
53.~ 16 3.36 subjects x cor,Aitions 

Total 6o?.9L 29 

* Tested against 1nter~otion subjects x conditions x groups. 

-15-



interaction ct groups vi th cer..di tions compared vi th the error 

tem is sign:l.ficnnt a.t leoa than t!le .001 level. Note, hoti'&Vcr, 

t..l-10 eign:l.fic::nnt td thio-groups variance, attcet.ing to the cons:i.dera.ble 

individual vario.ti.on vtthin the levcllrt2 and sharpening groups. 

While these lnrge di!terences nttong subjects \ii thin their ewn 

fll'Ov."P may 'be partly n result of the small N, it is still quite 

likely, es with the visunl time-error, thc,t nl though tho groups 

do separ0;te reliably ·on tinlc-error r:-ieaaurec, there nre wide 

vsrtntions within the levollng and sharpcnir.g groups. This 

finding is consistent vi th the view that there ere other impeirtant 

detcnninnnta or time-error besides the cognitive controls of 

leveling 0.11d sharpentr.g • 

Inspection of Figtu·cs S a.nd 6, 1:rhloh show grophically the 

tii::-c-error results 0£ each group under ench cor~dition., indicates 

hew the groups separate on the different cor1di ti ens. Fran t.'le se 

results w roa.y gcnernlbe that levelers chow n greater t.endency 

than t1hnrpeners tcvard astrl.milation or trncon to the interpolc.tcd 

field. 

D. Mngni tude or shift in time-error frett conditions of leos 

intense to more intense interpolated iielde 

A more direct eensure of proneness to as~indlntion effects 

is given by the emount of cha~e in time-error fer each indi vldual 

from the ltfss intensa to the more intense interpolated field. 
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Fig. 5 Auditory Time-Error for Levelers and Sharpeners 
under two conditions of interpolated field I (soft) and JI· (loud) 
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l&.I a:: > -.30 <t 

3: l&J 
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FiCJ. 6 Visual Time-Error for Levelers and Sharpeners 
under two conditions of interpolated field, I (dim) and 
n (bright) 
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Rather than coneider ench indi viduel time-error coooi tion, thie 

assitdlntion merun1re considers the d.1..f'ference in ti.F..e-orror ---------
botwe en tho tvo conditions or int.emol&U!d fiold. Thia tel.ls ---------- • 

us how lmlCh change in time-error oocuro with a chanrro in tht, 

do1d.nant field conditions. According to the hypot!1esia 

desoribecl earlier the leveling atti tudc should result in 

reloti vely' grontor displacmt:ent ot tit1e•erro1· when the shift 

occurs from n more int-ense to n leas intor.se intarpolated 

field. Results r,ortaining to this hypothesis are nl1own in 

Toblc XI. The acores in Table XI represent the chon,~e in ti.r.:e-crrcr 

from the more intense oondi tion to the leas intense condition ot 

interpolated field for tho three tin!e-crror experiments. ~ve:lers 

ccmsistently ehc<w a significantly larger dif tercnce eeore than 

sharponern. Cler.rcut di.ftenmces, t.1ien, tippear between utrc1r.o 

levele~ and sharpeners with respect to the magnitude or the 

aseimilnti ve effect or a detd.natinc field upon tho stimuli to be 

J. Genenll ty of the Assimilation Effect 

Both waya in which tho data have been anelyzed (cf •• Tnbl.e XI 

and Tablea VIII, IX ar.d X) show that levelers ebov significantly 

granter response to the interpolated fielda than do sharpaners • 

Wl thin the lli.i ta of R&nerillzation imposed by t-he size and rinture 

or tho samples tested• this is cor.6letent fer tho auditcr.r, visual 

and kinesthetic ·i:odnlitieo. That e~gnitive attitudes exert cross-modal 



TABLE XI 

AS.SIMILA T!Olt (Du7EB.ENCE) SCORES OF 1:ivr.mns Ii.ND SHARPE NEES I?l THm:f.; 
MODAt!TIES OF TIME-EiUtOR (DIFF1mE}1Gc: DETWf:EN cm!.D'ITIOM I 

(LESS !ti1raNfil~) A!m CONDITION II (MORE I1'JTE?~5r:). 

Time.Error E:cperinent 

V ioual 'I'i.oo- Auditory Tine- Kinesthetic Ti.rt.a-
Error Error Error 

Sharpeners 2.17. 1.21 h.9h 
(N • 21) (M • 20) (M = S) 

3.Lh 2.51 10.sa 
(H • 22) (N: 19) (tt :: S) 

Difference 1.27 1.30 s.a, 

t 2.239 J.6L6 2.696 

.ol1 ,001 .016 

* Tested on one tail of the distribution of t• s. 
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effects seems to be a. conclusion ono can draw rrcan these data. 

A leveler tends to shcn,r gNtnter asui.milation ertccts than a 

ehn:rpt:;11-0r in visual, auditory and kinesthe~c t1.:ne-error. The 

signi!lcanco or tbia conclusion vUl be discussed in a later 

section. In this section the question is o.ekcda How otrong is 

thin tendency ct tl1e cognitive attitude toward generality in 

more than one eense nodnli ty? 

To e~lore this problem n correlation was computed between 

tho mensuros of' urudlation in the auditory and visual tiroe-

errorG. The small N in the kinesthetic experiment did not allov 

for a. s1.f,1lificant statistical treabr.ent or tho kinest.hetic 

data nprcpco this quostJ.on. The measures of rwsirnilntion 

(difference scores) were obtained from too mng:ni tude of ohift in 

M.m-e:-error from cond.1 tions of lese intense to more intonse 

interpolnted fields. So that the sudi tory- and visual distributions 

could be more directly compared, all scores wre converted into 

T sao1~s using the rr.iethod of McCall (L6) • The Pearson produ.ct-mo~nt 

correlation, coniputed bet.voen the men:r..irea or assimilation 

(dilfennce scores) in beth v1aual ond auditoey sphoren, is .2L5, 

which is significant at the .06!! lenl.(l)Thus, thorc io a pccitiw1 

altheuch low relationship between the size or the assi:=ilation 

effect in the two modolitics. There ie some tendency for subjects 

(1) Dnsed on ono ts.11 or the distribution or t• s. 



who sh~v. minimal o.ssurdle.tion effects in v!tmnl timr.>-error to 

show the oer.~ de tree or a:mir,dlntion er.recto in auditor:, time-error. 

Anotlu,r question that can be mwwered from the do.ta ie 

whethc:r the differences betwcn levelers and sharpenGrs era tr.ore 

oonnistently predictable by nerumreo of absolute til'r'-.-e-error or 

by tteosure~ or assimilation, that is, the differencea between 

time-error conditions. To antmer thi a quo otion biserial rt n were 

computt,d between the levcling•ehe.rpen1.ng dichotomy end tho 

distributions ot time-error scores :!.n both tho vision and 

audition, unrler the conditions or greater and lees intense 

interpolated fieldeJ leveling-sh8ll>oning ~ns also correlated 

'h"ith t,he· a:nd.milation (difference) V\Casu.res. Biserial r from 

videaprond classes (54) was used as the data involved tho upper 

and ~,er 27 par cent ot the dictrlbution of levalero and ohsrper£irs. 

Table XII gj.ven those correlations. 

lloto first, thnt tho corrclnticms between leveling-sharpening 

and cwnim.ilation effects (di.rferonce scores) nre granter 'l'ian 

for meaSUl"'Cs or absolute tine-error on 'tJ.rt:f single condition. The 

reascn for this m&y" be that in the ascindlation ~ensure> '-"" compnre 

the alicbrnic aua of time-errors on t\.,> conditione., rather then 

compare time-erMre en only one condition. This tends to incren.se 

the separation between the two groups. Table XII ehow too th.at 

the correlation between leveling-sharpening and tho nudi tory 

tilte-error nsaimilntion effect (difference ncoN) io larger than 



TABLE XII 
BISERIAL 1~• a FRa( lrJ!Dr{SPHEAD OLASSl!.S Bl~T\fr.EN I..EVEtnrG-SHARPirnnm 

DICUJTOMY .um MEJ,StlllES OF TI.M.c.mmcn 

11 M 
levelers vs. Sbnrpenera Ont levolora Sh2!f'oners 

Visual time-error 
assimilation score 
( difference between brigbt and dim fields) 22 21 

Auditory tir..c-error 
o.saimilation ecore 
(dii!~renee bct~10en leud and sett fields) 19 20 

Visunl time-&rror I (d1m) 22 21 

Visual time-error II (bright) 22 21 

Audito17 time-error I (sort) 19 20 

Auditory time-error II (loud) 19 20 

• Not significantly different from cero. 

r bis. 

.279 

-h78 

.172* 

.173* 

.232 

.301 



levelini veruu& shnrponlng on tho visual tiree-6ttor aod.1dlo.tion 

tlfiect. Finally, the levollng-aho.rpenir.g dichotomy prediato 

nudi tor,- tu,ie-crror sco:rea for single condi ticns better than the 

vieu.nl ti:r.e-error absolute scoroo. 

Mei ther the iwre intense nor tho less intense ir~tcrpolut.ed 

field condition or time-error appenro to be more closely related 

vi th tho leveling-sharpening dichotomy. 

Sumtinrz of ne sul ts 

l. The three conditions of time-"rrcr, a more intense, n 

leas i.ntcnse e.nd an ~ttpty interpolated tield yield oi1Jr.ifioantly 

different time-errors in a direction predict<id by Lauenstein. 

2. An important portion of ~"le total variance ia 

ottributable to the leveling-shnrpentng dichotomy. From all three 

analyses or verinnce w have seen that levelers and shnrp,:-ners 

respond differently to the ~re nnd lees intense field ccndi tions. 

3. levelers nnd sharpeners maintain ~licir distinctions 

in tu,e-error in three serwo tuX!al.itiee. 

li. The interncticn or lcvelero nnd sharpene1·s 1,_1, th tho 

eondl tions of interpolated fieldo was most simrl..£icant in the 

audl tor; kineGthetic and less oignii'ioant but still at the 

S per c·ent level, in the vlsuol the-error. Thus vllet.}ior or not 

a person apprenchee the task vi th c pr~ferred atti tuee of leveling 



er charpening will affect tho size of his time-e:rror. ltJvelora 

seem to be more prone to assb-.J.lation err~ots thnn shnrpenerc, 

and will yield higher neg~tive time-errors i,;hen a field less 

intense than the st.uaalua series is interpolntedJ they uill show 

greater positive time-error \then the interpolated field is more 

intense then the stimulus serlee. 

5. !ndi -vidual differences \Ii thin the groups u.ay be 

aubotantiel. These differences are not aoC('>Untcd tor by 

di!ferenceo in level1ng-sh8l"peningJ other unknown detem.inants 

of saconduey importance apparently cxict. 

6. The v:ensure of a.">similat.ion, that is I the chengo in 

time-error from tho more intense to loss intense interpolated 

fields, seeltB to be a :more reliable measure or the leveling-

eh&rpening dichot.ol!'.y than are srreawrce of sincl~ condi t1ons of 

ti~-crror. 

7. Tho auditory modality highll~hta the levellr.g-shsrpcning 

distinction to a greater der~e than the viGUel modal:l.ty. Thia 

eeems to be true not only f'or the r-~aaure or nsoimilation 

(difference 1-core) but also for meneures involving single conditions 

or time-erroi-. 



Cff..APr!:>R IX 

DISCUSSION 

A. Concornir..g Autochthonoua Faators1 

A current trend in perceptual studies h.ss been to 

distinguish betl.'flen "a.utochthonoue" and "behnvi~rol n r::iotors, 
1\ "iniernl" end "external tt influences on perception. Recently 

e:cpmmentolists have Qttempted t-o give support to the 

ei,rnificance for 'L'io wq we perceive, of one or the other i'aator. 

Durir"" the last decade v41ey articles appearing in tho llternturo 

have GJ'Jked the question in soine fom1 "To vhat extent can aruoh 

fltctors a.s set, hypothesis, attitude, neod• vnlue, et.c •• alter 

the purely formal, structural ospects of n porcept?" Thus 

Bruner and Gcodman (6) statG, MTbe orgnnimn exists in a world 

of more or less mmir,uouely orgrotl.2ed sensory stimulation. ijluit 

the crgenism aces, 'What is actually t..'u~re perceptually l'tlpresents 

se:t,m sort or compromi.se between what is presented by autochthonous 

prccecses and what ia selected by beha.viorel. onos." 
(l) 

By autochthonous factors, Oestalt poychologiste have 

re.ference to chnnges, occurring in trace patterns, tmich are due 

only to the stresses inherent in the traces, These sclf-regulntir~ 

tcndeffllies modify traces until ~'le tensicn bet'woen the traceo 

(l) Dr. Bruner' e recent statelnents i~dico.te that he no longer feels 
th! s dichotc:&Jy' to be f rui ~"ul ($). 



and their surrounding media have reached the greatest degn10 of 

"'-"1· ~. ,, s wu li ty. ,tt~.1a the phenomenon or pramtnnz is nferrod by 

Oestaltista to 'Ll-ie eolt-d:tstributing nature of traces m&.king ror 
11good form." The vicissitudes of individunl W?tmor:, ochema 

denorlbed by Bartlcsa and \.ult 819 explained in tonns or tho 

rate or the correlated trace system. 

The point or view expn,er;<:d by Bruner mid OoochnGn (6) 

ar..d othen implies that while autcohthonoue deten:dnnnto proceed 

in the cortical field the behnviornl or .i,~tivational foct,0rs 

e:rert A silt?'.ificnnt influence on the othendee self-dote:rrJiood 

rate of the trnoes • In t.hia ·i,my the laws of percoption and the 

lai..'"S or the percon interact and influence &ach other. Tbuo, tho 

content or a disc (a bohnvioral factor) in asc.me way in!luence its 

p~reeivod size (an autoohthonous i'nctor)J se7.Unl <.>r DE;.gressiw 

oylai:nls on cnrcls contribute to vario.t1ona in oi2e constancy, 

and so on. lJhat- this view irnpl1ea is thnt "sets," evoked by 

content, detcrmim the organization or stimuli. While the validity 

or this distinction hes 1:-e-en seriously questioned, the "dichotei.iv 

theoryt• hos been o.r comdtlerable heuristic viu.ue • 

Recrul that before tho irJ'luence or por~onality theorists 

wcs telt, ps,ehology was concerned not vi th roepor.ding or~cnislt'.s 

but vith tho l"Cspor~eo ot organisms. Response eyetema 'Were 

partitioned out and scrutirdted with refiMd rigor. The not 

1"6sult was a lnrge bedy or vnluable facts end small•pncknge 

JJ7-



theorise ot sensation, leerm.ng, p~rception, emotion, etc. 

Yet en.ch of these 1d.cro-syatt:ms was isolated trom tho others• 

Then wns little concern and less thinking about T..11at kir.d of 

psychic structure would be necessary to maintain all of t..~e8c 

mall universes of response. The fact thnt pecplo differed from 

one m1other and nt tho sau.e t:L~ shoved some kind or personal 

consiatoncy in their vays or learning, thinking and perceiving 

vns left for the personality theoricts to tackle. But, ns Klein 

and Krech (31) comment, what the personali t:, psyahologiet chose 

tor his dnta wna that which was not mnoou:paseed by tho man;y 

small.-packap,e theories, end "he ~rely added still nnother 

sub-sys tea eallod 'pe:r·sona.li ty.'" 

The current trend to look for the moti va.tional or pe1·sonnli ty 

factors in perception Nprcsenta an outcow.e of an nttempt to t.nkc 

r:eriously the idea or the functional unity o! manJ 1 t tries to 

tease out or pcrcepttlnl cmta the personal trade-mark or the 

responding r...crson. Theso studies thun acted tJD an 1..r:".pcrtant 

incentive to exsmine the artificial bouncwries between systems or 

learning, perce,pt1on1 eta., on the one hand, and pot-oonality on 

the other. 

This appronch, howewr, created new ieolated sy:)tcl!!!l by 

setting in opposition to oach other perceptue.l variables and 

pereonality determinants. The theory frcm lthich the present 

studies nprir~ 1«'Uld SU{tgest. that personal! ty lnws nre not different 



rr= laws or porception, lee.r-ning, etc., but indeed a.re thcao 

very ccgni. ti ve controls guiding and giving uniquenet.s to 

responne in ell situations, uhcth&r they be aeared to evoke 

beho.Vior dealt td th in the lnnguege of the clinician or the 

neutral "unrealiotia" e:rperit,ents of the academic laboratory. 

Ono of 'Ltie tasks or a unifying the01"1 becomes the task ot 
discovering t.'le principloe of control and rerul.ntion which mold 

the style or a porson• s bchnvior. This inplle:, that one muct 

take seriously the dictum that all peycholoeical event.a, whether 

they be tho sudden recollection of mi early childhood traunttt, 

the perception or a drr.ple fi,rn-e-ground relation, er the 

activity of aawl.ng a piece or wood1 have representation in the 

brai.n field. 

It is true that C(mtett.por:,ry neurology can otter little llelp 

in describing precioaly who.t thece correlo.t.eo mict be like and 

how they must operate. In the final annly:Jis, llowover, a 

neurclor;icnl theory wet be consistent w1 th psychological facts. 

As K8hler expre seed 1 t, tt ••• cur knowledge both er psycb0l01;ical 

rules and of the nervous syntem has just reached tho stage in vlucb 

the first bridges can be built from one realm to another. It 

m.11 bo the psycholcgiet•s task to take the !irot atopu in thia 

direction ••• 1 (lto). In Klein e.nd Krech' s wrds "neurolor,y has 

much to gain from ncurologizing peycholorist .... the inadequacy er 

neuroloeY \fill be remedied in part b7 the attention the neurologist 

pnys to psycholotrlco.l dnta nnd theory ••• " (31). 



If 1'"8 proceed from the point or view that all bohr .. v:tor has 

its 11tU.roph)'aloloeic&l corrclatco, then the search for the 

di vision between oxtc)rnaJ. and internol vnrinnto in perception 

disappears. Personnllty detcrmillants1 principles or cognitive 

control and 01 .. ganita.tion, are then definable thrcurh variations 

in the functioning of brain field preportioe • 'nlus, o.utochthonoua 

factors, such as the fate or trnceo in tho ouccetJs.h"e compnrison 

e~perlence, 'l:-:.0ing nutomittio trace changes, theinse·lvr,s reflect 

theae orgnnizir.g principles. In tho studioo reported here we hnve 

seen that a oignifieant portion or subject vntinnco in a classicull.y 

psychophysical e,q-.eriment is accounted tor by asrruming a Jltu~t1cul.ar 

mode or cogn!.tive control \.1lich was previouDly isolnted from 

GUbjccts• pori'ormQJlce in a different Gi tuo.tion. This implies that 

corticnl procceuis aro never self'•regulartory in tbs eenoo of 

being independent or them, control principles. \methcr or not 

.assinlation of traces ooaura, in 11hat 1eny it co~.es about, and i ta 
particular behavioral 1::.arJ.fcstation, depend.B on the organizing 

principlGs govorn1.ng cortical dynamics, e.g. tho chD.nc:,tteS occurring 

in traces. Vurlatior.a among subjects in phi thrcsholda, 

trnr.sposi tion phenomena, ex.trRction cf figure rrom ground and in 

our ~perir.lent dif!er-ences in assimilation effects, reflect the 

r act t.hat different peep lo - differing principlee of control and 

ore:snization -- are cepinc td th the so-cilled structurr.u. givens. 



-r~are arc, ho-.,"'$WTJ certain nu.tt\ehthoneus lird.ts(2) 

of the brain field, which circmnscribc, as it wro, the range 

or possible response and 11ml t tho requ:trcioonts er ccgni ti ve 

controls. ror example, in the prcac,nt study a r,articular relntion 

of the interpolated field to the stimulus tmri"o ri\arltdzes 

the cu,slmilat1on or trncco townrd each other. Tho mrc diutnnt thie 

relation or the interpolated tield to the et1t1Uli1 tho less 

assimilation co.cu.rs. It is pooaible thAt a very loud sound or 

a very hea,y ·weight would affect the time-error judr.rrr.cnts so 

Jd.ni.-nall,y 11s to be insignificant. The autochthonoue litr.i t, 

ns it ~,n-o, had been r...et and no extreme levelir,g tendency can 

overcome thie to produce a noticeable ru:aimilation ctfoct. There 

will 'be in~ignifico.nt indl vidua1 variations nt the autochthonous 

lbdta. 

B. Concerning the Cognitive Attit,uies or leveling nnd SharperJng 

nnd their Cortical Correlatest 

l. Neurological Process Vartnblcs. 

A personnlity model that makee use ef neuropb:ye!ologicnl 

constr-.icw premises to be frui trul. A ~i:.ber of neurnphysiological 

theories ot beh,;.vtor h~ve alretidy oo~n sat forth. Perticulnrly the 

(2) er. Bruner (5). 



Krech (bl, 42) ho.ve proved valunblo in parsimoniously e,cpltdniug 

certain correlations in psychological phenomena. The need r or 

trannlating psychological events into neurological systems has 

been indicated by Kohler. ".As a rule psychological discoveries 

refer to facts ot functional dependents vhich ore not ns suoh 

e:xpcrlencod1 thus tho rules in which we fo:nnulnte these relationships 

imply th& occurrence of certain tunctlono in a realm that io 

surely not the phenomenal realm. As payoholoflista we cannot oq 

more .about this world of hidden exhtence ond funationnl dependence 

than is contained in those rules•• .I sec only ono way in which 

this difficulty can be overcome. It is nov al.moat eenernlly 

acknowledged tho.t psychological fnctD hnva 'correlates1 in the 

biological realm. These con"Olntes, eo-called psychophysical 

processes, are events in the central neivous syst.cmc~ (ho). The 

use of neurolofJicol proaeso vnrlta.bles may help in understanding 

the rewltn 0£ the present e,rperiruents ond in suggesting .further 

extensione of our theory. 

2. The special Gestalt Theory or Time-Error. 

It may be valuable to revie-w tho Oestalt theory or tirne-ettor 

in order to exmnne the J)(!SBibili ty or extending 1 t to incorporate 

the levcllr.JT-sherpening variable• 

n Tii:e-error, os ve have ueen, has been explained by Kohler 

and tauonstein in cortical dynamic terms. A critical concept in 



their c:,rplenatinn is the .torraaticn or 1rradicnta. \fuen 'tl.~ 

jllstapos~d brlghtness~s aro expoocd, the dJ.r!erence between the 

wo is Ngie;tered in tbe bi-dn t-ield as a gradient. The gra.client 

extends £rem the cortical rop~aontation of one bri0htncas to 

the cortical representation of tho other. Tho direction of tho 

grndient corresponds to the direotiern ot the e.xperienced difference 

between tbe V.JO brightrs0ese:s, and t.h& Dlopo or tho grndient 

repreeenta the degroe or the difference between thfl brlf~htrmsscs. 

14hen, however, tho brlghtnescea an 1,resented sucoc,vi \"Oly, the 

gradient O!{tends rr02 the trace of the first bri~'ltnesa to the 

exc1 tnto17 process contomporr..17 w1 th tJ1e otiD:ulus field. Thus, 

the successive comperlaon experience is accounted for by aiunnnir.g 

thnt a •trace 1o a sufficiently edeqmite repreesntctti ve or the 

procesa by which 1 t has bet-n formed and t.hat therefore a gro.dient 

mny develop betn~en the trace cf the tlrst and the process of 

tho uecond cbject just as it dove lops bct.--een two oimil tanem.UJ 

proccsees" (39 p. 267). The »!ediwa in which this process u.koa 

plnce is the eleotrochemicu field of the 'bra.inJ the erndients 

correspond to shifts in electricnl potential between the trace and 

the pntent procer.m. The.so nhifts involve chnn.t-~a in the 

oonoentration or ior.s and molecules at the bo'lmdmea or the 

cort!c=.1 areas i rwol ved. 

In tauenatein• 1 t%J)lanation the trace of the first 

stimulus, the stand~xd, decreues in positive h:,drogen ion 

concentration by a procestt cf' ionic e~ahange ncross t.'1e gradient 



fonr~d by the trace of the i'irat or Dtnnd.nrd stilnulun nnd the 

trnce ct t-lio interpolntod field. Thus, the etandnrd stinmluu 

assimilntee \i~th the interpolated field. The eo.~orison st4.n.1.1luo, 

objeoti vely equu to the etand~, then fomo a g1~adient wl th 

the alrendy astimilntcd trace or the ntandtlrd, resulting in a 

judgment cf "second et!,.m,.1lus more intonse than the first." 

In the positiw tirae-error, the ion e:xchange rcrolts in on 

incronse in energy charge for the trnce o! the etnndnrd b7 

virtue of a gradient fom.ed between tho trncca or tho ctimulus 

and n !:2!!. intonse inwrpolo.ted rif'ld. The ers.dlent be tti:een 

ttandard and compmson 10 o. step-oo, the judproent being "second 

stimulue lees thnn the firnt." 

There 1s some supporting evidence f'or such a central 

nc:rvous system process r ollcwing exci tat.ton or circun:scribcd 

an:zr..s or the cortex. Dueacr de Bannne snd McCulloch (12) 

demonstrated that after stimulation or a region in the cortex 

the ion CQncentretion rises, nnd then falls oft. This temporal 

pattern in tho physiological. realm or an 1n1 tial rise in 

concentration !ollm.~d by a diminution, ®Cr:iS to be similar to 

the time-error pattern in t...~e psychological realm. In time-error 

exr~rimenta moot experimenters agree that there is an initinl. 

rise in t..lle intensity of the trace followed by a gradual r nding 

over tu-.e • It the ref ore neems promising to rwtrume that the time-

error ie a ineasure er the viciesi tudes of physiological traces 

and the formation of gradients. 



3. 'The ltppUc3.tion or th~ Oeotnlt Neurolcgio~ Model to 

?.eve lln~1~crrl.:,g. 

It w.s.y be vnluG.ble to try to ruurs some explicit hypotheses 

regarding the corticcl dynnmi.ca or leveling-sharpening. While 

l'JtlY. GUch attempt is purely speculati"n) end hllll only tanger..tial 

llrJcs to our actuttl data, web en attor ... -pt at DYStcmntiznti.on 

sarv-e a fruitful purpose in co5'rdinnting the worlc already done 

on those ntti tudea I aa 11ell as in f·enet-cting extensions or it. 

What 8.?'C the esoontial behavioral charo.cterlst.:lcs of 

luvoll~g-ahn?poning tho.t cnn be t,ra.,slated into ne,1rolciicnl 

process tema? What or Geatalt model cnn be extended to 

ir.corpornto and CY.plnin tho loveJin.g .. sharpcnlntt diffe1·encee? 

From tho porformance or sharpeners on t.he echeruutizing 

test amt1 in previous studies (30) 1 from t..'1e ena~ td th ·which they 

detected the r10ttsc."u1.ldt fi(',:tlreS and hidden faces, we dcecrlbed 

in psychological terms the cogrJ.tive control er eharpcninq. From 

the cont:inter~ or ~'leir pertomance on many tusks rel t thnt 

ehnrpcr~rs have m.rJ~ di!'ficul ty in mi.otninir4t• over tin:e, 

figurc-r:round relnticns~ They cnn, when requi:r'ed1 eenily m:trnot 

n fieure embedded in a dominating field. 'While nchievir..g ccrt;,lex 

ergnnimnttcn in t.he field is notively ~ought aft.ei·, 6hnrpenere 

are also able to abm·xton favored -org;mizations if e.xperlcmcc 

clearly deir.nnd.D it. levelers, on t.l-te other hand• tend to organize 

a field either in a f"luid way, or by redu.:ing corq,lo~ity - the 



figure-around d!.rterent.ial. Arter an organization has been 

nohieved1 ho,mver, levelers are likely to resist any further 

changes in it. The form or orgatd.zation '1hich thoy :t.niti.nl.ly 

develop quickly becomes so de:ninant as to detenn.ir;e the fate of 

subsequent stimuli introduced into the field. levelers, in 

avoiding tho complex and pref erring tho simpler tonn of 

organisation, rely considerobly upon anchors, reforence levels 

end dominance in the field in order to mnintr.in this organization. 

In the preaent experiment groups ot levelers nnd sharpeners 

~ore asked to judge pairs or stimuli by the method ot constant 

stimulus difiero1,cca • The stimuli to bo judged, howov~r, were 

epnt:i.ally and temporally intdenifica.nt oomp~d 1i.1.th the dor:-.inance 

of the interpolated fiolds., Theac interpolnted fields, ra.ther than 

being background, es vna suggested by Lauenstein, trAY be better 

described ns physicall7 dominnt1ng1 i.e., the;r moncpollte the field 

for a. considerable time. Consider that each stimulus in the 

auditory and vitrual time-error uperimente vas on ror one second, 

while the int.erpolated stimuli pervade the field first tor ten 

secor:ds and t.li.en tor twenty second.a J these stimuli intrude 

continuc·uoly on ·the subject• s attention e7cept r or the two seconds 

vhen the comparison stimuli are offered tor jll.dgment. We have seen 

that the sharpeners, as n grm .. ,,, were able to judge ~11e stimuli 

to be cornpnred wl th little interference from the dominating field. 

Thus, the tendency of sharpeners to keep stimuli di. sere bl and to 



sust.ain the indivitb.lallty of sthr.1li in tho race or intier.tering 

experitri!nts ,e,.1.cb as tho schematizir..g test, the Gottsehs.ldt and 

the discovvry ct hidden rnoes. The levelers, on the othe1 .. hand, 

wre markedly :u'!ected in thoir COl-=Faxison judg?;Cnts ao a rcmilt 

or the chsll{,i-¢ in tho intenaity ot tho dcrdnant !iold. To nin.plif;y 

the c-.rganization ot a fiold b;y reducing the gradients between 

stimuli, is aleo tr.anlf'ested by levelers in the time-error r>robl.e::n. 

The mnjor cencepte ot the Oentalt fcmulnti<m which ~" 

will ~.r..ke use er in el(fonding it to lcvclil1.fr-sh~en1ng nre 

trace, boundnrz, gr~dient, nnd coror:n.iniention. 

A trace may be concoi ved as a aoncentrntion or ions 

acti vi tated by" a mtimulus. It is segregated from c,ther traces a.nd 

its surrmn:d:11'.g u.cdium by a bc•undtitz which mny l1e strong or week• 

relntivcly percenble or itr.pemeable. The strerigth er tho trace 

boundory is an impcrtnnt factor in r.zointnining t.he stability ct 

a t.race. The :elatior.JShip or tnloas to each other are conceptuali,.ed 

ea f:Tndients or potential di!fcrcncea bot\.'c:en the ~aces• Tra.ceo 

-may be in co.'7Xrurdcation with e.ach other by a precess ot ion or 

energy e>:chance across the «radient. 

ft 
Kohler hjtpotheshied that tha e2i-arienoo of cent.our bcatb-een 

two arena placed side by stde !er comp&rlson is repl'tl&enwd in the 

brllin !iold by a leap of elcctricnl ~~tent-inl. The process or 



er rradient. Perec.ived "distinctl"..tss" or the wo &.reas re.fleets 

tne slope or the cn.diont or U1e mno11nt of eloetroohe.rnicnl 

potential difference bet~cn the bro. U~;, in levelers, vher·c - -----
dinpt.rl ty bet1reen neiehborlr.R .fieures !! reduced !!!!! dif!c,renco 

clnitrdv..ed, Ita.Y reflect 1-.'"0t'.kcned bounde.rioa bet:'lrii'f.!en traces 

allr.ming f2!. !!& comw.m:tcntion, b!•, e~ch1u1ee energy bct\.,een 

trnccs. Reduction or the erndlent trould l,e a corisequoT?cc. 

Sharpeners, on the other hnnd, nro pnrticulnrly ecr.ai ti~ to the 

cogency of contouro, nnd are more prone to eee two adjao6nt 

regions ne clonr enti t.ies. Fusion mnong traces in shrupcners 

is slowr and their distinctness preserved, as if!!! ehorpcne:rs 

there !! !2!!. ensily euotainsd boundr1.riE•s .!!22. hence itrdntenance 

of different.ials. This is perhaps one reueon 11·hy tre.ces tend -------
to nsrimilate to tho te~orn.lly or epat,ially dcminont i'ield more 

easily in lovelere than in ehnrpeners. 

This procecs can be thouRht et as arrecting the judgments 

in the schema.tizing oi tuation where t.he tr.aeon of the rc!vronce 

level or en.eh one or the ten series exerts ns aGsim.ilation effect 

on the ilrJnediato proce:se of each cno or the five stimuli \dthin 

the aeries. This tends to make the squares in the central poti tions 

more like each other. Sharpeners, -whose trace boundaries 'lr.tJY be 



By freely pemi tting eneriY exo.'uu,fte across ll t;rndicnt, 

weRltened boundnrioo or levelers seem to have the ertect ot 

reducing the elope or the prndlant beb.1>0en tlio traces. It ~.ay 

be pcetulated, then, that stt,epness of elope ia partly n function 

ot t.'le firmness or trace boundaries. 

Several valiMting uperl1rents aurmcst themselves trom 

this formulation or tho corticcl dynnrdcs or levcllng-ahorpening. 

In e,:peri:riflnUS 'Wbare firmness ot abeundnri.es" or contcur bet-ween 

stimuli cnn be systematically vnried, lovelerr.s ahculd ehw 

g?'tJnter cammunicnt.:ion or int.erferonce ecrosa the stinrul.us 

nbou.ndaries •" 

Memory phencmeJUJ. have boen thought or in tcms of the 

isolnt1on1 availability and caril'»Unicntion emcr.g sr.emory traces 

(Koffka). I~tronoti ve inhibition hes been t:xplain~d by Koftka 

eB ari8ing from the intor&ction er interference wl th each other 

or similar traces. In this study' we have conceptualized l&veling• 

ebarptminc controls as specific properties o! tracts. The 

boundaries or traces are non fluid in leveling than in ehnrpening, 

(3) The qtuustion arises, "How oen we understnnd the ccE'.ing e.bout 
of these differences in boundaries and comzm1nicat1-on btrbt"E!cn 
traeea?" This question pointa up one or tho 11ml ts or this 
romutrch1 The results do not eugp,eet the crmses tor these 
differences. 



allowing for easier inter-trnce comt'tUtrl.cat.ion. One ce.n predict, 

then, that rctroaeti vs inhib1 tion should be more conspicuous 

for levelers• uvolers ,10uld be less lika]J" than sharpeners to 

keep memor.v traces di.eJcrete, resulting in o. rapid drepping out, 

and n more essy condeneatinn ot memory elements. It. would appear 

that in order tor material to be learned effcoti vely it ln'IJSt be 

more vivid and varied for lovelera t..linn for sho:rpeners. 

An experiment performed by Werr~r ( 71) in proe.oti w 

inhib:f. tion may also be used as a deductive test or these 

hypotheses. Werner t.csted the interference effect or e word 

series ( series A) on a eubseqmmt series ( aeries n). The boundary 

strength of series A was varied by var;i ng the rru.rnber of 

repetitiona of verda within the Uat and the degree or lcgical 

coheaHm ·td thin the list. It wculd appear from our hypot..'lesos 

that lf-lv~lt;,ff \tould show a ei--eat.e-r mmber or emissions or words 

in 11st B and moro intrusions or elements from list A in repeating 

list B. Tho ditfenmce between levelers nnd shol'])eners probnbly 

vould diminish as the bounduieo v1 thin the A and B lists becmr.e 

more firm, i.e., u the lists to be learm:d changed £ram discrete, 

unconnected vents to eelt-contnined logical statements• 

c. Cl"Oss-modal Effects of Cognitive Att!.tudest 

In thiu study we have seen the levell ng and &harpsntng 

attitudes are rclntivcly et.Able. That is, they eperated in a 



variety of tasko over a period or titne. We hnve also shown 

that the consistency of these cogn1tive control.a extended to 

timo--ettor ei tuations in at least three sense .rr.odllli tiea. 

It is interesting to epoaul.ate about what tnight be the cortical 

dyr,.amics which make tor the general1 ty of these controls across 

eense modillties. 

In phylogenetically lcvor forms of anllnal life the 

visual and auditory ,systems do interconnect and taoilintian 

or respor:ee rriay ccme from ell eer.se n:odnli tics (20). Indeed 

in hum.an beings the s.udi tor:, and visual nerve fibres internet 

closely at r.'Jll'JY points in the control nervcu:s Byatem. For 

~a.~le 1 both pe.os through the mid-brain and send fibreo to 

the smne motor nuclei or the brain stem. Honi.s (20), 

rn.1nntt:1rising studies by Hartline and Orahmn end by Oront t in 

vision, end by Oalamboe and Davia in aud1 tion, concludes that 

basically the aucll tory and visual nerve fibre a obey all tho 

laws of single nerve fibres. S1Their impulse rat.ea vsry vi th 

intensity and durntion tor short durntionsJ ai'tor an initiol. rate, 

equilibrium eots inJ increnaine tu11e int.ens! ty. shortens tho 

latent periodJ and there tire other eimilaritieo" (20). 

Since one can az,sumo essential similarity of the structure 

end dynudca or nerve fibres, one ir.ay also assume that traces 

trnces !!!!!. eimilar et.:ructural !!!!! dzyamic properties regardless 

!!!. ,mother they!!!!. induced !?z visual EE. auditory otiwlntion. 
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With psychological phenomena, the time-error has. bten 

demonstrated in all sense modnli ties although there nrc 

c11:rrc1~nces in the extent end counc of tnltc errors. Since 

time-error may be conceived of in terms of field end trace 

dynamics, time-error in all rnodali ties can bo thought of ns 

gerwricilly c~nrnble. The fir.ding that levelers nnd 

sharpeners differentiate eiF!'dficnntly rer.nrdleea of the senoe 

modality i.e consistent with this point of view. Tho trace 

proportiea of levelers and eh&rpemra mq be thought or as 

etructurnll:r .sitdlar regardleos of eonso modality. If', in 

the visual tir..c-error the atlahdlo.tion effects arc large, that 

is, if the boundaries betwe·en traces nro t1-eak, there will be o 

tendency for tr~cc boundnries to be wenk in other sense 

modalities. Our finding of a slenilicant correlation ai the 

.o6L level betwen nssimilat.ion o!feots in 'Vim.ml and auditory 

~-error auggcota that thero may be genernli ty wi tlt"'a ei nglo 

person of the tote of trnces. Thnt this correlation is low, 

hcvevcr, .suggoets 'L°"lat there t.Y'i.Y' be opecific limiting factors in 

the various sense .modsli ties - local condl tiona aa it were ~ilich 

tend to alter the act!vi ties of traces. Thuu, c person who shows 

etrildng leveling behavior in au.di to17 time-error may ob.ow it 

lldnimally in visual time.error. The causal explanation tor this 

is r.ot U> bo found in our data. We con only say that while there 

is eenerdi ty from one sense moda.11 ty to another accounted for 

by the goneral smilnrl ty of the properties cf traces and the apparent 

-102-



generoli tr or the coeni t1 ve oontrolcs, a conoidernble portion 

or eur subject variance is not no counted for by thls leveline• 

eharp~nirig dichotomr. These unlmoi:n factors, e;cperi~ntnl errors 1 

eto., seclU to 'h~rk in the direction or lmmring the correlations 

between vieicn and audition. From this e%perlment it is not 

possible to pn.rti ticn out the aouroes or the,ne errors. 

A possible source ot error 'l'CJJY', h01,.--over, lie i.n the 

rs.ct tho.t tho vitntftl titt;e-error e~rb'imt io not strictly 

comparable to tho auditory- or kinesthetic time-error e:xperir,~nta. 

In the m1dl tor., and kinesthetio ei tuations the stimuli completely 

monopolize and dominate the sensory field. There is no room 

tor extra, interfering trti.mull. The virrual time-error, on 

the other hand, introduced into the wbject1 e vl:rual field a 

circle or litht which occupied r-..erely a ,u. ... ~l po.rt or tho 

subject• s visunl field. Extraneo\ls objects and brl1~htncsses 

within the hboratory could oosily come into peripheral vision 

part!cula.rl.7 -when the dominant field WaD a bright light. We 

have no wq of nasessing the contribution to lnrge indi vldunl 

diffe:rences vi thin the groups of these possible distra.otors. It 

might have been more appropriate to have used the total hmoueneous 

field - t.l:to Osnzfeld - ot Metzger- tor t.'le vinunl experbient. 

Certainly the Onr..afeld would have mnde the three e,:perlltents r:iore 

comparable. 



If it can be ossumod that traces I independent or oourco, 

have the snme ccndi tions of boundarlea, coirJnUnicnt:1.on ond gradient 

forrna.ticn, it mny be iurt.)ier assumed tliat trnoes rrcixn all modall ties 

communicate w.ith ea.ch other. This would be the corM ti.en .far intor-

eensory effects. A consoquer.ce of' this ia that levelers, whose 

ueakened trace boundarica allow oney inter-trace comrnunicnticn, 

may be more prone to cross modal effecto. In levelers visual traces, 

for example, mny- be in ensier oo.rurninicat.i.cn with nudi tc-ry traces, 

making either fnr interoensory .fnoili uition or intet"ference. 

D. /,wdllnry .Assumptions 

Certain ccn1Plicatione in ~,,e dnts. mnke further nseumptiono 

necessary. We have seen thnt trace~ assinrlla.te more easily and 

to a grenter degree the nearer the interpolated stimuluo is to 

the C<'mpnrloon seriesJ apparently there is an inven~o relati.onsh:ip 

betveen t..)ie amount or aesird.lnticn and the distance of the inter-

polated !iold trcm the series. Hew to inccrporate these findings 

into the suggested model? 

It neems prcfi table to conceive of traces as being laid 

dcwn in systems or traces formed by similar exci.tatory stimuli. 

Just as individual traces, the tract: Gysterria :might be separated 

fro::i each other by boundarletJ. Tnere would be a ftreater degree 

er cc-JT.mUnication within the trace systems thnn between trace eyatero.s 

becn\tse or the close structural relatir,,,n to each other of the 



individual traces. There may-, hoYevet, be individual differences 

in the atrength ot the trace ayntem boundarico. Thus, on inter-

pclnted field similar in intor,.si ty to tho comparison series mny 

be included within the trace system of t..'1.o seriea and O(meequcntly 

exert o. rr,nrked asshdlation effect. How much assimilation will 

occur under theso conditiono depends upon the chnractoristios 

or the trace bour.dnrics vi thin the traoe £y:rtcm of n given 11-1-

di vi tlual. In sharpeners, fer exo.mplo, where trnoe boundnrics 

may be otrrmg and relntively impormeable t-'tei·e ie a r,rea.t reals• 

tance to intra-system trace cor~nicat.1on. I.oveler~, on the 

other hand, 'Id th loss structured trnce bcundoriea I ehcw assim-

lntlcn ctf~cts more readily. The levelers n-0ro thon sharpeners 

oeem tc bc.=thnve accordi.ng to the (}eetalt la~o of evonlnr cut the 

inequall ty in the trace field., 

It, however, the interpolated fieJd is markedly di.aGimilar 

to the stimulus series it \:ill not beccr;.o n momber or the etinr.1lua 

ecrles eystem or traces, nnd there will be n minimum or communicn-

tion between the &tiinulus eerles and tho interpclntcd field. Thus, 

if -we interpolate a vory light, or e. very hc:a,7 ;;eight beb"E!en 

stimulus and comparison, t..~e conditions for aanimilntion are 

reduced considerably. Condition Il! or visual and kinesthetic 

time-error, which nppro:ciinates this situation (an er;pty intervnl 

interpolated between stimulus and. ccmparison) results in a tin~ .. 

error vhich is grently dittd.nishen fer beth levelers and shnrpenere. 



Ttzbles IV and V ehct-1 that the ne,;nti ,,e ti.me-error ie much less 

in Condition TII ( the empty intervnl) than 1:herc tho interpolated 

field is nearer to the serien as in Ccndi tlon I. It mny follow 

frcm thi.o that net cnly if the intomsl ty but if t.~e ahar-e of the 

interpolatod field i.a mnrkcdly different froro. the aeries to be 

cm~1Pa.red, a.ssilr'.ilntion will be unlikely. 

'Hhile our results suggest to ue whc..t the prcpert.1.es or 

trace boundnrl es m.~ 'be like in levelern and sharpeners wi th.tn 

t.heso- trn.ce aystem~, we con nsk uhnt t~e individual diffcnmces 

in the beundax-ies <',r t.race sytttemo roa.y be ll.ke. Our e%poriment 

wr.:-uld hint thnt the st.rength cf the bcur~nrieD or trace syoteu:.s 

may vnry among pecple. For scree pecple with otrone trace cystem 

boundnriee, an intorpclnted rteld only eliehtly different from 

the series u-Ay fal.1 oute1de the series system and l"Cnult in 

m.n.i.r::al er- no assiru.lnticn. For thc-ee with -wenk trttce system 

bcundari.es, there msy be ccirimunieo.tion bet;;-een a trace syotem 

nnd an interpolated field markedly different frc:ro the stit1Ulus 

series. While cur results tell us nc,thin,_r nbcut the vnrlcties 

of the bcundnrioB bebteen trace syndromcn, btt exr,crir.-,ents ougrcst 

therr..colves which ni.ay shed light on this problem. 

The first e~erltKlnt 'llcu1d not.c hr-·., different intenai tics 

of the interpolated ficlt~ atfeot the stimulus 8erlcs. We micht, 

for exa.f!'J,)le I in a vi::ua.l ti me-error c~rlroent, use fi vc ranges 

of brightness differences for the dcnd.1".ant field. Ir the series 

-106-



rnnced frcm, sey 10 to 13 mi., the first condition rrJ.\y be to use 

two interpolntcd rteldn very cloee to the serleo, porhnps 9.B nnd 

13.2 ml. In Condition II the dominant field lilny bo 7 ml. nnd 1.6 ml.J 

Condition IIIt 4 ml. and 19 ml.J Conditicn IV: 1 ml. and 2$ rol.J 

Condition Vs dark and 1.0 xnl. (L)we could then plot essirnils.tion as 

a function or levels or iritensi ty of the interpolated field. The 

question the data from euch an expcrireont mny be e:<pocted to 

annYer would be: At ~hat point does the Stlrieo fail to sholf 

assimilation effects? If we then teet a grcup of levelers nnd a 

group of shax-peners under the so five ccndl U ons we cr:-uld ask 

-whetJier love lcrs and shnrpencrs have different houndnry qunli ttee 

of trr~ce systems. It the tv.o croups do differ we rnight then ask 

in 'l-lhich group is the bcundary of tho trnce o~tnm l:(H1ker. The 

present reaeorch would ind.icnte the levelers have the weaker 

trace system boundaries. 

A oeccnd exporir~nt wculd duplicate the first e,:eept thnt 

tho shnpe. of the interpnlnted fi~ldo. -would be progresni ,·ely 

ohangod perhaps .from a oircle to e. square. We vould then note 

____ , ______________________ _ 
(~) Such an e,rperlment could, c,! course, be rer!onr.ed with 

l;inosthctio and nud!. fory stimuli as well. 
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at -.rhat point in i to departure frcm "circleancasn the interpolnt«i 

field no longer e~em assimilation errects.(S) 

E. Cautions and LiJJ-.:1. ts or tho nesen.rch 

In our tasks a sharpening ntti tude tended to favor accuracy 

and thus was more "ndapti vctt than 'tlao a leveling otti tudo insofar 

as compliance with the instructions vaa concerned. It is., of 

course, possible to construct ta.eke on which levelers would do 

better than sharpeners. The question may then be raiaedt In 

what si tuntions ie the leveling attitude more adaptive thari the 

nharpening attitude and vlce-versa? Certainly, it ia e11sy to 

infer mn.lndapti ve consequences or nn e:xtron:c leveling or thn111ening 

preference. t~n inflexible tendency to ieclau, !igurea in the 

ext.re?TA), or divorcing them from errr ccntext, nr lrJPeralertnees 

to nrl.nute dioturbnncec in the field can have na unndnpti -ve con-

sequences na a tendency tc subrr.erge rill stimuli to a uniform 

level. 

?:Ci ther this study nor the theory frcrn -which it emerges 

orror nny clue aa to the alterabili ~.I cf ccgn:1. ti w controls. 

(S') There is or course o. clear relaticm be'bireen thene sup.;[;csted 
experiv:enta and the phenoinencn subsumed under tho heading or 
"equivalence rar..ge." It mny bo that levelers-, who prefer 
greater hcinogenoi ty in tho field may call many more, things 
oqual to each other than ,wuld shnrpenera. In the two ~-
periments suggested above, levelers miy more easily incor-
porate distant interpolated fields into the sti rr.ulua series 
and 5how, more than sharpeners, continued assimilation effects 
1d. th larger ranges or interpolated fields. Gardner (16) pre-
sents a systematic exploratic.n (if individual di£ferences in 
ranf;e or equivalence. 



How itlfle>:ible ie a particular cognitive ntti tude1 (6Jnn \-10 say t.,.'n t 
once a pereon has adopted a leveling attitude he will nl.liraya remain 

a leveler? Rev flexible are these controls? Can n leveler adopt 

a sharpening attitude if ?"f.!quired? Under what circumstances 'll.i.11 

a puticular atti.tude be adopted-what determines the chdce or 

attitudes? 'While these q_ueetions at prevent nmaln unanmrered1 

they cnn he stnted in tho form or tcstnble hypothcais. Thetm 

questions indicate the direction or tutu1-e reeeo.rch in tlde aren. 

(6) Al'Licugh the various pnrts or the e:xpcriir.ent laeted over 
several weeks and we can infer from this thnt levelers and 
:sha1--penere rernai:ied eo over this period er ti.me, ·we have no 
volid npprnisnl or ~¾e long-term Gtabi 11 ty or the cognitive 
attitudes. 
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CHAP~...Ji X 

Sfilll'.ARY AND C0~GlUSJ0HS 

A theory ahcut the role which CCf!ni ti ve o.tti tudeo play in 

guiding behavior han been stated. Ono sot of attitudes, levollr.g 

and sharpenipg1 wn.s used to make predictions ubout individual 

differences in assimilo.tion tendencies in time-error. The pre-

dictions trore testod in n series of experiments. l,(r.rclir,g 

mnnifesto itself in n preferred tcnder.cy to nd.nimi£a differencan 

bet.ween stimulus and cc-ntext, Sharpeninf~ ttnnifests 1 tself :ln a 
tendency to ::r~ntoin the independence and disoreteneon of ati.mulus 

and surrounding field. 

The tirre-error hon been explninod in process tems by 

Cesta.l t psychclcgists DfJ the reeu.lt of the nssimilat~on or 

eleotrochorr.icnl trnoeu to each other. lt appeared that indi-

vidual differences in the degree of astli:d.laticn in time-error 

could be purtly predicted by kncwledr,e, determined independently, 

of miGther o person approached the t2sk ~1.th a fnvorcd tendency 

either to aasimilation (leveling) er rcsistnnce t,o asoirrd.lntion 

(sharpening). Tho demonstration of a relationship between these 

comu ti vc ntti tudee and aasitnilaticm effects in time-error 

eueeests a tr~re general sta.ter..cnt of thccry in neurophysiological 

terms. 
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Time-error expcrt.mcnta in three aonse modnli ties were 

conduotad1 (1) to cee if assimilation effects occur in tho JiU\nncr 

predicted by Gestalt psychologiDtSJ (2) to detemino ,~hath~r the 

e.esimilntion effects aro greater in levelertJ than in nhnrpeners, 

as the hypothesis predi.ctedJ and (,3) to note the crlotence or 

intra-person conaistoncy of nssimilntion eff'coUJ in vision nnd 

audition. 

Groups of extreme levelers and sharpeners vere choeen 

on t.."le basis of pe?"foric.ance on a eucoessi vo sire estirr.ation 

(schemntizing) test. Subjeats were nquired to judge the size 

or squares -which gradually inoreaecd in size. Four tirr.o-error 

~-periments form tho major portion of this study. The method 

of ccnstant stimulus dif!erencea was used throuc:hout. 

F.iXperiment I, 

Eighteen subjects chosen at random f.rcm n larger f'('pulntion 

were tested !or time-error under three condi tioruJ. In Cor..di tion I 

a dim., in Condition II a bright, and in Cordi tion nI no illuminated 

fields were interpolated before, between and after the r;a.me stim-

ulus pairs ,dl!ch were Compo.red for relative brightness. The results 

obtained, thnt the di.1t?ter and unillununated interpolnted f1.eldo 

resulted in a negative time-en-or, and a bright interpolnwd .field 

in a poai ti ve time.error, were consiotent vi th the Kohlor-I.auenstein 

explanation that the interpolated field experts nn usind.lation 

effect on the tracett of the preceding comparison stimuli. 



~erlment IIt 

Twenty-two e7t:rerte levelers and 21 ~trcme sharpeners, 

chonen on the bnsiB of tho cchezr.atizine teat, were teated for 

visual time-error with a dim interpolated field (Condition I) 

and a bright interpolated field (Condit.ion II). The same 

stimulun pairs were compared under both oondi tionn • 

Experiir.ent IlI t 

F..xperimont III duplionted experi1nent II 'ln nudi to17 

ephc1·e. Toneo "L-~re comporod for their relntJ. vr, loudncec by 

19 t:xtratte lcvelex-s and 20 e:rtrcme sh&rpenors. In Gcmdi ticn I 

a soft tono ~as interpolated between t.io preeentaticn of the 

tJtimull. In Condition II a loud tone was ueed. 

Experiir.ent IV I 

Fi vc levelers and f1 ve oharpeners reported judgments 

in succensive comparison of lifted \:eights. In Condition I a 

lip.ht and in Candi tion II & heavy weip,ht wns intetl'ols.ted into 

the comr.·rison series. 

The reaul ts or experi1ncnto II, III end IV nhciJedt 

A. As predicted by the l~uenstein hypothesis, the more 

intense interpolated fields yielded a pcsi ti ve time• 

error tar all subjects and the less intense interpolated 

field a negati'VC time-error. 
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D. Levelers, as a group, showed greater ti~e-crror in 

audition, vision and lr.inestheais under both interpo-

lated field conditions. 

c. The difference bett-."8en the tiri.&0-errors under the more 

nnd less intense interpolated field ccnditicns was sig-

nificantly greater for the levc lers than fer tho 

sharpeners. 

D. \-.bile there were signlflcont diffcronoes bE,tveen tho 

leveling and sharpening groups in ernount or til!'>c•orror, 

indt vidunl differences ui tldn the groups 1ioro statis-

tionlly &if~nifionnt. 

E. There wne a tend.ency for the enrr.e eubjectD to respcnd 

vt th the sarn9 degree or aseirdlotion in both vision and 

audition. 

The discussion of these reeults centered nbcut twe r.nln 

po:lnts: (a) t.lte problem of nutochthoncuv ractcrs in perception 

and (b) the demonstration ~~at co,:mitivc attitur!cs can be ccnoep-

tuallted in ncurophysiolcrical terms. 

(a). He attempted to portly e:zplnin tho experi1umtal 

!inditlRS by arusuming that the self-regulating dynrunics 

or percepts (autocht.'lo110ua fnctors) u well as cog-

nitive attitudee 1 CJ)(!rnte in a ccrtical lccuo. 
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Per~cnalitynnni!ests itself through variations in 

the properties or the brain .field--electrochf..~cal 

brain traces. 

(b). It all behavior hns its locus in the cortex, then the 

"controlling direotivce" deaorlbed in tJ'd.s report, 'the 

cogni tiw atti tudaa, mu.et nlco operate within the 

dynrudcs or the cortex. It should be pcssible then 

to concdvo or the preperties or these attitudes in 

neurophysiological te:rr...s. Thi& would pcnrJ. t a more 

systematic explanation o! ccgni tive ccntroln and open 

the way tor more systematic 07.pcrlment-nl de~uctions. 

Sinoe the ti1r.c-error is explnnab le in trace terrrs and 

inasmuch as tho results of this experiment demonstrate 

a rclaticnship between leveling-sharpening and certain 

variations in ti.tte-errcr, it is possl ble to ouggest 

certain propert.tes or traces which distinguish the 

le\--ollng end sharpcnin,1 attitudes. I.oveling involves 

ensy interpenetration and fusion or unit trncesJ boun-

darlcs between traoos are veak mnldng r or anoy nssim-

ilntion bet\r.-cen traces. The assirnilat.ion is in the 

direction of the spatially and temporally dominant 

field. The firmer trace boundaries of sharpeners 

resist assimilation or unit traces. The conditions 

ror the differences in the energi.2ing of trace 

boundaries is not e1 ven by this experiment. 
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Sttgrest.tons for further extensiom.1 or tho theory t-o 

memory phenomena arc offered. 

-115-



DIBUOtJFlAPHY 

1. J\nies, A.., Jr. Nature and origins or perceptions. Preliminary 
lnb0rnt.ory nnnual for uoo td th der=onstrationa disclosing 
phencmena which increase our underDtanding of the nnture 
of perception. Hanover, N. H,1 'fl1e Hnnovcr Inst!. tuto 
( unpubliehed}. 

2. l:nrker, s. n. and Oellhorn, E. Influence or ouppressor eroas 
on afferent i.Npuleos. l• ?teurcphyaiol., 1947, l£t 133.13n. 

3. Bartlett, F. c. Rememberingi a study in experimental n.nd· 
social i,eycholon:, Care.bridge1 Crur:.btlclgc Urlv. Pres~32. 

h. Brennler, J. ,Tudgment in absolute urJ.ts as a psyoholor,:icnl 
method. Arch. Paychol., .t'..ay, 19.33, ?lo. 152. -

,. Bruner, J. s. OM kind of perceptions n reply to Profaasor 
luohins. l'sychol. !!!!•• 19511 21, 306-312. 

6. IJruner, J. s., cmd Goodman, c. C, Value and need aa crgnnizing 
rectors in perception. J. Abnorm. Soc. rE>Ychol., 19h7, 
!!,g, 33-lsL. - -

7. Bruner, J. s. and Postman, L. Symbolic vnlue as an organit:ing 
factor in perception. J. Seo. Psycho 1. 1 19h8, 27, 20)-200. ----- -

8. Brunswik, E. Diecusslnnt Remarks on functionalism in perception. 
J, l'erocnali ty, 19h9, 18 1 56-65. - ------ -

9. Crcnbn.ah, L. J. Correlations bctvoen persons ns n ·rerscn.rch tool. 
(unpubliehed). 

10. Culler, E. Studies in psyohcroetrlc theory. Fsychol. R~v., 35.t 
1926. S6-137. - -

11. nuseor de Barrenne, J. s., Oarol, n. w., nnd McCulloch, w. s. 
The 01n0tor" cort()x or •t.i.c chimpanzee. J. NEurophysiol., 
19Ll, !!,, 297.303. -

12. Dusser de P...anmno, J. s. and McCulloch, 'W. s. Factors for 
fnci.11 taticn and el'.tinction in the central nervcus syote.m. 
!. . tfourophyalol. 1 1929, g, .319-355. 

13. Fernberg~r, s. w. On absolute and relative judgments in lifted 
~'Elif;,ht Pperireont.s. ~• i• Peychol,, 1931, 1:1, $60-$78. 



lL. Fernberger, s. w. Interdependence of judgrr.ents -.1. thin the 
series for the method of ccr.sto.nt stinruli, J. E:1-p. J>cychol., 
1.920, 3, 126-lS0. --

15. Frcnkel~Brunswik, E. Intolerance of an:bigui ty no an einotionnl 
and perceptuol porscnnli t;y variable. J. Pcrs('lnoli.ty, 191J9, 
l..A, 100 .. lb). --

16. Gardner, n. Cogni ti vc stiles !!2 Cn.tettcrizing Behavior, (Unpub-
lished Ph.D. theols, Unlversiiy of Kansos, 1952.) 

17. Ocllhorn, E. Ef!'ect.s of nftcrent impuleeo on cox·tiaal supproosor 
011?88. i• Neurophysiol., 19L7, .!Q, 125-132. 

lfl. Goldstein, K. Tho orrnninm, }!cw York, A::r~ricnn Book, 19.39. 
--------

19. Guilford, J. P. o.nd Park; D. S. Tho effects of int.cz-polated 
\;eights upcn ccmparntive judf?r.iento., ~• !!.• Psyohol., 
19.31, ll, S89-S99. 

20. Harris, J. D. 5cme relations bet\\recn viaion nnd audition. 
nm.mo PflOJECT NXma .. 009. Pror,rene Report ~• 1, July, 19118, 
lie di cal Re search Dort•, U. S. Submarine ~ns~, Rew London, 
Conn. 

21. llelscn, R. .Adaptation level as frnme of reference for predic-
tion of psychcphysical data. Junor. J. Fsychol., 1947, 6o, 
1-29. - - -

22. Helson, H. Adaptation level ns a basis for, a theory of fro.mes 
of reference. Pcychol. ~-, l9L8, 22,, 297-.313, 

23. He-lscn, H. (ed.) Thetlreticnl Foundations of PaycholciRl• Uev York. 
n. von Noot,rnr2 co., ?no., l951. -

2L. Hollingworth, If. Tho central tendency or judp:nent in experimental 
studieo of judgn-.ent.. ~• PGXChol., 191.31 llo. 29. 

25. Jcmos, F. !i. Some psychological irnplicntione of cortical sup-
pressor areas. Ptr)'Chol. !!!!•, 19L9, ~' 95-97. 

26. Kelly, R. L. The ~election er upper and lower srcupc for the 
validation or test i terns. J. Educ. Faychol., 19.39, 301 
17-2L. - - - -

27. lle!n, o. s. Adaptive prcperties cf sensory runctioning: Som£J 
postulates and hypotheses. Dull. Menn. Cl.tn., 19h9, 131 
16-23. - - - -

-117-



28. Klein, o. s. A clinical perspective for personality research. 
i.• ~• ~• Psychol., 1949, hlf., 1,2-SO. 

29. Klein, o. s. The poraonal vorld through perception. In Bloke, 
R .• n. and Remscy, o. V. (eds.) Peraoptionr An npprooch to 
personality. Mew York, Ronald Press, l95l. - -

JO. Klein, o. s. and Holzman, P. s. The 0 eohtr.iativ.ing process" 1 
pe:recnali ty qunli ties nnd perceptual ntti tudea in scnai ttvi ty 
to change. Amer. Psychol., 19501 S, 312 (abstract) complete 
paper in preparation. -

,31. Klein, a. s. and Krech, D. The problem or porncnnli ty imd its 
thec,ry. i• Pereonali ty, 1951, £2, 2-2). 

32. Klein1 G. s. and Schlesinger, H. J. Where io the porcoivor in 
perceptual theory? !.• Peraonali ty, 191'9, 1£!,, J2-h7. 

J,3. Koe$ter., Theodore. The titnEi•error ard so1101t1.vity in pitoh and 
loudness discrimination as a !unction or time interval end 
stimulus level. !!'.:.!!• Fsychol., No. 297, May, 194S . 

.34. Koester, T. and Schoenfeld, H. M. The effect of crntext upon 
judgments of pitch difference. J. E?:Per. Peychol., 1946, J&, hl 7-L30. -

JS. Kotfkn, K. Frinewlco cf Restnlt psychelocz. Hnrocurt, Brnco 
& Co., Neu Yo ., 193>" . 

.)6. Koffka, K. Perceptions an introduction to Gestalt theories, 
Psychol. Dull., 19221 19, 531-581. - -

37. Kohler, w. Zur Theoric cl.ea Sukzessi vvergleichs und der Zei t.fehler, 
Psyohcl. !.-ox-sch., 1923., l!_., 115-l'TS. 

38. Kehler., w. Gestalt pnycholc-fY, New Yerke llverlght, 1929. 

)9. Kohler, w. P1~ee £!. value !!! .! vorld f·c.cts. New Yo:rka 
Livcrlght, 19 ..,. • 

Lo. Kohler, W. pynaroics !!! psycholot:7. t:etr Yorkt Li vcright, 19LO. 

41. Krech, D. Dynnt'.ic cystcmo ns eptn ncurologicnl syste~s. Psyohol. 
~-, 1950, 21., JL5-361. 

L2. Krech, D. Notes toward a payeholcgical theory. !I,. Fersor..nli tz, 
19L9. ~' 6(-,-97. 

-118-



LJ. Krcezct-, o. The neurologicnl level er the .faotorf3 underlying 
time-errore. ~• ~• Pvychol., 1938t 2];, 19-Lls. 

LL. Levine., R., Chflin, I. and Hu.rphy, o. The relntion of the in• 
tonsi ty of a need to the amount ~r perceptunl db tortion: 
a preliminary report. !!.• Psyohol., 19L2, .!2, 283-293. 

h5. ta.uenstei.n, 0. l,nnatz zu einer phyaiologischen Theorie des 
Vergleiohs und der zei trchler. p5ychol. Foroch., 19321 .ll, 130-177. 

46. McCall, w. A. Uoi,,; t.o mcnrmro in oduention. The liac.rr.ille.n Co., 
ltew ?erk, 1m.- -

h7. Murphy-, o.. Diaouosion o! sym.poi,ium on intorrolationehips bet\i-een 
perception and pera1;nnll ty. i• Pe.recnali tv, 19h9, £ 11 ~l-5$. 

J.8. Needhai2i,· J. o. The time-errer as n function of ccntinued exper• 
imentation. Amer. J. Psvohol., 193h, 116, SSR-S67. ----- -

L9. l?eedham, J. o. Tho tir.lEl-error in colllparlnon judgments, Poychol. 
~., 193h, i!, 229-2L3. 

Needham, J. O. Contrast ef !ecta in judgment of audi tcry inten-
:si ties. i• ~• Psychcl., 1935, l!!, 2l1-226. 

l{eedhem, J. o. Rate of presentation in the ioothod or s:lngle 
stimuli. An-ier. J. Peychcl., l93S, L7, 275-2Rla. --~-- -

llecdh.sm1 J. o. The effect r,f the time interval upon the time-
erreir at different intensive levels. J. E,m. Psychol., 
1935, 18, ,30.5L3. - ----

Needham, J. o. In-wrpcilation effects w! th diffe1·cnt tb.i.e intervnls. 
!.• ~• Peychol., 19.35, ,!i, 767-77). 

Poters. c. c. a.r.d van Vriorhis, w. R. Stathtica.1 procedures nnd 
their mathematical basla. 19hO, Mcitrnw-Afii Book Co., New'York. 

S5. Postronn, L. and Bruner, J. The reliability or cc,nstant errors in 
psychcphyslcal merururemcnta. t• PGychol., 19L6, ,ll, 293-299. 

56. Foatr.um, L. T:f.l'tle-error as n !unction or the rnethcd of experi-
mentation. ~• i• Psychol., 19h7, ~, 101-100. 

Postnum, L. The ti~.e-errn1· in auditory percept.ion. 
Fsychnl. 1 19lt6, 2.2, -193-219. 

/.mer. J. --

-119-



6o. 

61. 

62. 

Postman• L., Bruner, J. s. and HcGin."lis, E. Personal vnlueo as 
selective factors in perception. J • .Abnorm. Soc. Psychol • ., 
19118, 1Q., 1L2-l5h. - -

Pratt, c. c. The ti.rno.error in pvychophynical juclgr.cnts. Arner. 
J. Poychol.,, 1933, h5, 292-297• • -- --- -

Pratt., c. c. Time-errors in the method of sinr,lo stimuli. J. 
En-:er. Payehol., 1933, 16, 798.J'3lh. ------ --- -

Pratt, C. c. Intcraoticn ncroas -rr~do.11 tios I I successive stim-
ulation. !!.• Psychol., 1936, !, 237-294. 

Pratt, c. c. Internotion aoross modali tier.a Simult.anoouo stim-
ulation. Prt'ceedi.ngn 2f !!!ll• ~• Science, 19.36, gg, 
562-566. 

63. Hnpap(\rt, D., Shafer, R • .t nnd Gill, M. Dit.>.(Inostlc bsyoh0logical 
testinr,:1 Vr·lth I and II. Chiongo: Yco.r Book Pu s., 19L • 

6L. Sohn.fer, P.. and t-1urphy, o. The role or autic1.ri 1n a. visunl figure-
ground relationship. ~• E>:p. Psychcl., 19L3, Jl, .335-.3L.3. 

$. Scheerer, -Martin Problcros of perfcrmanco analysis in the atudy 
of pcrsoruui ty. }, nnnl~ of the New York Academy or Sci~nce, 
19116, 1:.2, 65'.3-678. - - - - - -

66. :Stevens, s. s. and Oerbrands, R. A tvin osoillator for audi t<,ry 
research. ~• i• p5ychcl., 19.37, !!,2, 113-ll5. 

67. Thurstcine, L. r.,. !! factorial study££. percepti.on. Fcychcmetrtc 
Mi;f'cg. 1 ?lo. h, Chicagos The University of ~hicnr,o Press, 19Lli. 

69. Tresselt, M. E. Tho time-ettor in vi. aunl cxperi:r.ents and areas. 
J. PGychol., l.91ih, 17, 21-30. 

Trestmlt, M. E. Timc•t:rrcre in successive ccmnarisc,n of tcnnl 
pitch. ~• !!.• Psychcl., 1948, 2!, 335-)h2. 

70. Wada, Y. Der Zei tf'ehler beim !.:uk~csni vvergleich der Ton.l-iohe. 
Jap. !!.• Psychnl., 19321 1, 5o5-S39. 

71. Worner, H. The effect or boundary ntrenr:th on interference and 
retention. ~- i• Pnychol., 191'7, §2, S9A-607. 

72. Witkin, H. A. The nature tm.d impcrtnnco of individunl differences 
in perception. J. Perncnn.lity• 19L9, 18, lh.5'-170. - ------ -

-120-



73. Wocdro11, B. Weight discrimination 1d th a. vnrying otande.rd. 
!:E!::£• !I.• Psychol., 1933., 1.2, .391-416. 

711. Wccdwcrth., R. s. PGycholoq, hth ed. ?1ew Ycrkt Henry Itolt 
!1. Co., 19L0. 

7$. 'l:rcodworth, R. s. ~riirentnl psyohologz, Neu Yorks llenxy 
Holt & Co., 19 - . 



APPEUDIX 
TABLR XIII 

TIME-Fltr!OR sconi·s FOR txTRI'J{E LE\TF,LtRS lU VIGIOll 
AUDITIOH AND KINl~5TitESIS 

VISIOlJit AUDITION• KL~FSTHfSIS*U-
I n 

SUDJF'OTS (di."!l) (Bri&}lt) 

l 1.28 8.12 
2 .12 9.84 
3 J.56 7.00 
4 4.16 7.;;6 s .eo 7.04 
6 5.28 8.12 
1 2.Lh 5,84 
8 1.6b 3.60 
9 3.00 J.S6 

10 4.72 3.S6 
11 2.40 1.00 
12 1.32 6.4h 
13 u.12 7.oh 
.lb 3.00 .s.as 
1$ .12 ).% 
16 4.16 6.44 
17 4.28 6.u4 
18 J.00 s.22 
19 1.28 1.;t, 
20 2.L4 4.12 
21 J.6o s.so 
22 $.28 s.aa 
2) h.12 6.44 

ft- Timo-.Error plus S 

•rt Tice-Error plus 20 

{lff HA : liot Available 

I 
(aott) 

4.00 
r.• 16 .:,. 

NA 
ff 

3.70 
2.84 

KA 
ff 

3.70 
3.70 
4.S8 
3.14 
5.72 
S.72 
.3.72 
1.i.2a 
s.1a 
3.4h 
4.oo 
h,06 
J.48 
J.24 
2.86 

n I II 
(loud) (light) (heavy) 

6.30 IL:\~'"'* NA 
5.74 11.12 22.aa 
HA lfA NA 
tt fl 11 

$.70 12.61' 20.$6 
S.hh 17.20 21.20 
HA MA NA 
ff 9.20 26.32 

6.S6 HA NA 
7.14 o.oo 20.00 
6.78 HA NA 
6.30 " II 

6.60 ff • 
6.32 h • 6.16 .. fl 

6.J2 " • 
7.Lb. • • 
8.16 • a 
8.02 • It 

5.L2 " a 
6.42 • • 5.76 ff It 
6.56 fl ff 



TABLlt XIV 

TIMr:-t'lltOil scoar:s FOR f:XTlUJiE SID...~P!NfJtS Ill V!S IOU 
AUDITION AND KIHJ!STilESIS 

VISION~ AUDITION* KL'ff.J'I'HF:SIS*~ 
I II I II I II 

SUBJECTS (dim) (brir.ht) (sort) (loud) (light) (hoavy) 

l 3.00 4.72 4 .. ,.~ s.10 r1.1h 22.88 • )0 

2 4.16 5.88 i..so 5.14 NAet-1}* HA 
3 4.72 8.16 u.a4 6.20 18.40 25.04 
4 2.hb 3.60 h.oo 5.96 15.12 19.44 s 6.44 8.12 u.02 4.86 16.oo 18.24 
6 h.16 4.88 NA NA HA HA 
7 2.40 7.00 3.42 s .. 44 " n 
8 3.96 b.12 6.00 6.28 ll.44 11.20 
9 4.72 1.% NA NA UA NA 

10 2.44 s.2a 4.$6 h.64 n 1t 

11 2.44 1h12 5.14 6.34 n SI 

12 J.$5 s.32 ~.la s.112 " " 13 ).OJ 1.56 5.72 6.J4 " n 
14 2.44 h.16 4.30 $.02 tt tt 

]$ 3.04 3.56 4.28 6.58 n " 16 4.16 4.16 4.86 !>,L'l " " 17 h.12 8.72 h.58 7.42 u n 
18 3.56 ,.28 4.58 6.66 " " 19 HA NA h..26 6.36 It n 
20 ~,.28 $.92 s.14 5.88 II .. 
21 1.28 4.16 5.12 6.30 .. ti 

22 1.78 lh 78 4.58 S.72 tt ft 

0 Time•ExTor Plus S 
fl-ft Time-Error Plus 20 

-~,. NA: Not Available 
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