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OHAPTER l 

GENERAL PURPOSE AND METIDD 

This is anattempt to throw more light on two main questions 

that arise concerning the so-called "closure phenomenon"---namely, on 

the nature or manner of operation of the organizing forces that result 

in an instance of closure, and on the factors that account for 

individual differences in facility of cl.osure. The aim is not to try 

to resolve these questions but, rather, to secure prelim:i.nary facts of 

a kind that would be usefuJ. in prosecuting these questions. As a 

logical point of departure, the main thesis is that eye-movements, of 

a scanning or inspecting kind, are neither su:mmative in affect nor 

essentiall\Y contributory to perceptual closure,; that it is, rather, 

an aU-or-none accomplisbment of a single glance. 

The phenomenon studied is this: an observer is confronted 

with a configuration of sensory elements which comprise the least 

nwnber of contextu~ salient and relevant eues necessary to pre­

determine the real nature of an unrevea1ed whole object or event,; the 

configuration initi~ strikes the observer as meaningless or 

enigmatic; he experiences a kind ol pereeptual void---a period during 

which he contemplates the conf~ation without comprehension; this 

ends when, through some kind of perceptual transformation, the con­

figuration suddeIÙ\1 and apparentq fortuitousq becomes meaningful. and 

is in some sense ·sean" or comprehended in terms ol its essential 
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wholeness. This is the instance of closure. If each of llIBllY 

observers is conf'ronted wi th ma.r.v such incompletely depicted represent­

ations of objects or evants there are striking individual differeœes 

in the facility with which this "seeing" occurs. 

What is, or what accounts for, the instance of closure? ~ 

are there such marked individual differeœes in facility of closure? 

Theorizing here, and subsequent oocperimtmtal studies, would ses to 

be contingent on more information concerning such variaœe in 

perceptual closure as may be attributed to factors like, tirst, fue 

pl\Ysical attribut es of the stimuli,; second, diversi ty of perceptual 

(rlElW'ing) conditions; third, difrerent degrees of contextual consistency 

within the percaptual series along with different states of subjective 

expectancy ("set") on the part of the observers; and, fjnaJly, the 

interactions between such factors. 

The present study undertook ta obtain more information of 

this kind. 

One basic type of closure item was used throughout. The items 

vere incomplete pictures of parlicul.ar bwnan heads and t'aces, ta be sean, 

vhen "cl.osed", in terme of sex, approxi.ma.te age, position and present­

ation or the head or face, expression, and the like. This choice of 

item was dictated by the desire to have a stimulus object which could 

be preswaed to be universalq famillar aM interesting, and which could 

be handled eJq)erimentally under diverse v1EMing conditions. 

Binee the main hinge of the study was the question of the 

essentiality or summative nature of visual inspection or scanning in 
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e:ffecting these closures, three basic viawing conditions vere called 

for:: one, vhere the gyes vere free to move during an ample period of 

time; two, where the eqes could not scan bIlt vere held to one observ­

ation point for an ample period of time; tbree, where the eyes were he1d 

to one observation point for a very brief pe riod of time. These viewing 

conditions, as well as the test-items, were em;ployed tbroughout a series 

of ~eriments whare other factors that seemed to be relevant to closure 

vere put on trial---such as the brightness and definiteness of the 

test-items, the consistency and authenticit,y of the test-item series, 

the state of perceptual axpectmcy on the part of subjects, and the 

effect of prior experience with the test-items in negative and reversed 

states. The EDq>erimental designs vere, theretore, such as loaned them­

selved to nmlti-f'actor forma of' analysis of variance. 

The detailed reports of' the experiments and findings which 

follON' are preceded by a section devoted to earlier thinking and work 

in the field of perceptual closure, and are followed by a section 

devoted to some of the implications of this present work in the context 

of that done earliar. 
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CHAPTm II 

THEDRIFS AND STUDIES BEARING ON CIDSURE 

The Closure Concept 

Closure is one of several Gestalt terms which, as 

Luchins (28) has pointed out, need clarification. However, 

its general meaning would be about as stated tv Murphy (33). 

Closurea according to Gestalt theory, a basic 
principle whereby the tension initiated 
b.r a situation is resolved and the con­
figuration (whether of behavior or of 
mental process) tends to as complete or 
"closedn a condition as the circwnstances 
permit •. An interrupted sneeze or a face 
in profile without a nose is an unclosed 
cOn.L-<'iguration which one tends to tlcomplete". 

The term was gi ven psychologie al meaning and curr­

ency by Wertheimer, who coined it, and by Koff'ka (21) and 

Kohler (22) in their exposition of Gestalt theory. They 

pointed to it as one of the organizing forces at work in the 

meaningful perception of objects and events. It was one of 

several factors--similarity, pro:drnity, closure, good contin­

uation--which determined the direction (Prâgnanz tendenc;y) 

of perceptual organization. 

Early "crucialtl illustrations of these factors 

we.re based largely on visual patterns. In these, closure 

had a li teral aptness when used to refer to the "closing" 

of gaps or discontinuities in lines, circles, triangles, 

or patterns of these. Thus, Koffka (20), remarking that 

"i t appears that phenomena occur in connections àetermined by 



- 5 -

peculiar inherent laws of relationship which have to do with "closure· 

and nnon-closure",1t pointed to a diagram of a triangle with the tip of 

the apex missing with the observation that "the figure exhibits "mn­

closure- yet indicates with a relativel\1 high degree of certainty the 

direction in which "closure1' is to be e:rfected. " Elsewhere (21) 

he observed that ·closed areas seem to be self-sustaining, stable 

orgam.zations" and that "the contour bounds a figure rather than 

segregating itself as a line from the rest of the surface, because this 

ia the better, the more stable organization". His illustrations were 

again based on simple lins patterns. 

Such use of visual contexts afforded the simplest instances or 

structural "laws" which vere held to operate at DIIlch more complex levals. 

From the beginning, a goal of main interest to Wertheimer, Koffka, and 

Kohler had been the discovery of the div'namics behind aspects of behavior 

which transcended explanation in terms of contemporar,y association theory. 

Thua, on the basis of his simple illustrations, Wertheimer ( 47) con­

ceived the various Pragnanz factors as instances of a general structuring 

process--the evolution of the "good GestêÙt". He generalized concerning 

"the situation" (48) and asserted that "the objective structural require­

ments" of the situation essentially determined its organization, and 

that this organization tended towards the good Gestal t---the s:lJuplest, 

oost stable and meaningful form or concept possible under the given 

conditions. When he then remarked that a given situation would. be more 

or lesa structured and complete, he adduced--in the instance where it 
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was incomplete or contained gaps--a tendency to fill in the gap, to 

close the who le in the over-all process of achieving a good Gestalt; 

nor would this closure be capricious; it would be determined by "the 

intrinsic nature of the whola". Kohler (24) held that Gestalt concepts 

"applied far beyond the limits of sensory ~erience"" having functional 

implications in "the processes of lsarning" of r~all, of striving, of 

emotional attitudes, of thinking, acting, and so forth". Koffka (21), 

like Wertheimer, felt that the issue would be crucial in the field of 

human thought; this "can give us the deepest insight into gestalt 

dynamics, the Most compulsive proof of the truth of gestalt principles". 

They may have over-emphasized the extent to which the organiz­

ation of the outer world determined perception, learning" behavior, and 

the assimilation of e:xperience; they were, nevertheless, aware of the 

modifying role of inner, subjective factors. Wertheimer (48) referred 

to "various conditions, forces, factors, which may detennine a structure 

for the subject---factors which often include inertia of habits, piece­

Meal attitudes" in the imperfect perception of a situation or the 

incomplets resolut:Lon of an ambiguous s:Ltuat:i..on. Kofi'ka (21 ), :in 

attempting to list the various situations or problems which contront 

the individual, arranged them in an order extencling from those where 

"the data themselves" were the effective determinants of the way in which 

they would be perceived 1A> those where "peroonal factors" were the 

effective determinants. Kohler (23) understood that "the dynamic 

counterpart of a "subjective- demand m~ become responsible for subsequent 
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changes in the situation·. It was to get a grip on the autochthonous 

processes entailed here that Koffka advanced bis idea of neural 

processes and traces, and Kohler bis appositive "postulate" of 

psychophysical isomoœhism. By such ~otheses---where, as Kohler 

(24) put it, "e:Jq)erienced order in spacell and lIexperienced order in 

time" were always "structurally identical with a fuœtional order in", 

respecti vely, "the distribution of underlying brain processes" and 

"the sequence of correlated brain processes----it was possible to 

aceount for perceptu~ ex,r.erienee in terms of an entropie neural 

system. 

A new emphasis developed., exanplified on the Gestalt side by 

Lewin and bis associates in their qynamic approach to personality, 

i'eaturing the agency oi' subjective determinants and underlining the 

idea oi' man-in-bis world as a person-centered "field" of organizing 

forces. As Lewin (27) put it: "Not only such facts as valences of 

environmental objects and events, but also the meaning and structural 

peculiarities of the perceptual field depend upon psycho-biological 

factors oi' the individual concerned and are not completely or 

univocally determined by the objective stimulus factors ••• not only the 

content and moment~ state oi' needs and interests, but a1l qynamic 

properties of the person, the rigidity and uncllangeability of his 

systems, make themselves felt in the structure and changes of the 

physical environment." 

This theme was substantially developed in subsequent work--
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notably, by stern, Wu1.f, Bartlett---on memory, recall, and 

testimony; by Rorschach, Murray, Sherif--on projection; by 

Allport and Postman, Sherif and Cantril, Cantril, Gaudet 

and Hertzog, Bruner and Goodman, Levine and furphy---on the 

acconnnodation beween subjective and objective factors in 

detennining perception and behavior in situations of varying 

degrees of meaning and importance to the individuals concerned. 

The individuall s comprehension of his physical-social world came 

to be sean as a bipolar process, his perceptions, on the one 

band, being more or less deter.mined by the degree of integrity 

and recognizabilit,y---and thereqy the meaningfûl implications 

---of the encompassill8 worldj and, on the other band, t.1.ese 

constructions being more or less deter.mined b.y bis own 

constitutional organization and the degree to wbich bis experience, 

needs, interests, and attitudes were well or poorl;r integrated. 

and recognized.. To judge by almost identical resumes by Cantril (6), 

Sherif and Cantril (39), Allport and Postman (3), Krech and 

Crutchfield (25), Murphy (33), Bruner and Goodman (5), a kind of 

axiom bas evolved--to this affect: the more vita.J.J..y concerned 

the observer is :in the implication of a configuration of objects 

or events the greater will be bis apprehensive concernj and, the 

less oocplicitl:y we1l-structured., complete, and faniliar the con­

figuration, on the one band, and the less implicitly extensive, 

well organized, and accessible bis personal experiences and capacities, 

on the other, so 1II\lch more certairlly and in so nmch greater degree will 

the construction he places upon it be determined by inner,subjective 

forces. 
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Thus, beginning with the earl\v' Gestaltists themselves, when, 

as noted earlier, they undertook to apply their theory to processes 

more complex than the apprehension of visual configurations, the concept 

of closure was generalized and extended as to describe any terminal 

imputation of meaning. It bas become common to designate as "closures", 

"completions", or "good Gestalts" whatever serviceable constructions 

are placed on arry of the host of symbolic or enigmatic presentations 

confronting man---running all the w;q from immedia te, rational 

conclusions to belated, irrational surmises---as engendered by objects 

and events axtending from the simple and concrete to the complex and 

amorphous. This is well illustrated, for axample, by Allport and 

Postman (3 ) in their study of rumor. They spaak of a "good closure" 

as the discovery of "a plausible reason for a confused situation-,; as 

an eJtPeriencea "We experience a good closure when we find satisf'ying 

explanations and when our view of a situation is clear and stable"; of 

closure as the achievement of lia better Gestalt"---"a simpler, more 

significant configuration",; again, as lia form of sharpening"---"the 

subject l s urge to make his eJq)erience as complete, coherent, and 

meaningful as possible"; of closure and "good continuation- as a 

co~letion process---"bringing about a more coherent, consistent 

mental configuration",; and, again, of the propagation of aghoulish 

rumor as a "moralized closure". 

50 generalized, closure may be thought of as a perceptual 

consummation,; as the terminating phase of any process of comprehension; 
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as the outcome., in terms of some species of emergent meaning, of an act 

of perceptual organization. The dynamics are held to be a kind of 

constructive reconciliation of what Murphy (33) calls nbipolarl' forces, 

or what Krech and Crutchfield (25 ) call "structural-functional" 

forces. There is at one extreme that closure which is unequi vo ca lly 

determined by the constitutional nature and contextual setting (what 

Sherif and Cantril speak of as "the compelling features and sallent 

reference pOints") of a given presentation; and there is at the other 

extreme that closure which---due to the amorphous consti tutional nature 

and contextual indetenninacy of the presentation---is equivocally 

determined by the constitutional nature and social context of the 

observer. A given closure becomes a complex f'unction of a particular 

milieu or concatenation of objects, persons, and events, and is, 

esse.nti~, a created meaning. Its simplest and most common manifest­

ation would be the rapid and habitua! recognitions of the commonplace 

items of daily communication and use--familiar spoken and written 

words and manifest objects---its measure being, presumab~, simply 

perceptual speed. Beyond th:is, J.ess fraquent man1f'estations woul.d be 

the comprehension of words, symbols, objects, and events which, though 

not completely represented, were yet sufficien~ articulated to suggest 

their whole state. Least frequent manifestations, as one pushed on 

towards some ultimate level of Bsufficient articulation" (unique, 

presumably, for the particular person involved, and for the manner or 

degree of involvement), lOuld be those depleted and amorphous confront­

ations which admitted explanations necessarily couched in subjective, 
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thematic terms. ;.'Juch a concept tlnls goes far beyond that implied in 

the simple graphic illustrations first offered by Wertheimer. 

Now, in faot, the whole drift of this concept, from the earl;y" 

Gestaltists onwardJ is into the field of insight. The foregoing 

highly generalized concept of closure comes quite nearJ and may indeed, 

by syno~us with, insight. Wertheimer (48)J in his discussion of 

insightful problem solvingJ remarked that for the person involved 

"grasping the structure of the gap and the nature of the requirements 

that would enable him to close it adequat~" was an instance of 

closure. ·Often this transformation actually axplodesJ revolutionizes 

the old view" of the problem situation. SimilarlYI Koffka (20, 21) 

on problem solvingJ equated olosure and insight. Lewin (27 ) described 

"the act of insight" in similar vein---·a reorganization of the field 

(Kohler) closely related in maJV respects to the transformation of 

so-called ambiguous figures--a shift in the totality of intemal 

relations" • 

HereJ and in the work of othersJ HobhouseJ KohlerJ YerkesJ 

Duncker, Ma:ier, for example, the general and consistent idea of 

iœight was to the effect that it was the discovery of relationships­

a kind of final precipitation of meaning contingent on any or severa! 

of various predisposing conditions (close aoquaintance with the problEID., 

persistentJ probing exploration of it, iœreasing knowladge of falae 

leads, extent of personal involvememt and so on) occurring sometimes 

belatedlyJ sometimes suddenl;y"J often oomplete and successfulJ sometimes 

not. 
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Obvious~ there is a clear affini ty between closure and 

insight. In each., the indi vidual is required to put a meaningful 

construction on a constellation of objects or evants which is 

incomp1ete or unarticulated but which nevertheless gives rise to a 

sense of imminent structure and wholeness. A conclusion, and a 

particular one, seems to be demanded but is, for the time, elusive. 

When resolution follows we say that the person has achieved insight 

or effected a closure. Yet there may be a practical distinction. 

We have remarked that insight may be long coming, requiring a close 

acquaintance with the problem, calculated essaya at a solution, an 

accumulation of special knowledge, a process of consolidation along 

the way., leading to the final disco very of the answer. Or, it may be 

more dramatic, coming as a sudden revelation, not eas~ explained in 

retrospect, sinee it seems not to have hinged on any studieçl, rational 

approach, or, at least, when such was under way., to have been a sudden 

long leap forward to the answer. It may be this undeniable "clicking­

occurrence which might be especially called closure. 

Ag ai n, closure ~ be associated with what has been called 

disposition rigidity by Cattell (7 )., and by Cattell and Tiner ( 8 ), 

or personality rigidity by Fisher ( 10), or inertia by Spearman and 

Jones (40). Such terms, referring to the facility or lack of 

facility with which the individual can, under changing circUMstances, 

implement behavior awropriate ta the momentary situation would, of 

course, have implications in terms of perceptual organization. Thua, 

Thurstone ( 42) has identified not only a factor which he calls "speed 
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and strength of closure", but a related one which he calls -flexibility 

of closure". Again, Goldstein's (13) concept of rigidity suggested 

WO possible aspects---primary:: "adherence to a present task in an 

inadequate way"; and, seconda.ry: the appearance of such behavior -o~ 

when the individual is presented with tasks with which he cannot cope". 

There is Sheehan' s (38) observation on the results of tests of 

judgement consistency, involving a closure test among others, that those 

persons who were most resourceful at effecting closures tended towards 

greater variability on the various judgement tasks entailed. Of 

interest, too, is Leeper's (26) finding, following the use of closure 

tests in studying the development of sensory organization, that once 

some kind of initial closure had been made "some sort of cohesive force" 

then worked to prevent the person from effecting a different sensory 

organization. Here, the work of Iuchins (29) on the einstellung 

effect is suggestive. 

However, this leads into speculations concerning the diff­

erential roles of subjective factors in perceptual exercises conducted 

under varying conditions; such a line would seem to be premature without 

more knowledge than is at present available about what goes on in the 

instance of a perceptual closure. AB MurplV (33) and Thurstone ( 42) 

emphasize, and as we have noted earlier in our review of the evolution 

of the closure concept, perceptual and behavioral consummations stem 

from the complex association of many structural and f'unctional forces. 

The question of what happens in an individual instance of 
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closure brings up the matter of the underlying neural processes in 

lOOst striking fashion. Take the siraple instance of a -gestalt 

completion" picture, or a "mtUated word";: here, an original, 

specifie object has been depleted beyond immediate recognition; a 

few scattered bits and piaces, meaningless in themselves, comprise 

an enigmatic "who le" which an observer is to identify; he regards the 

configuration uncomprehending~; what presen~ occurs, if' it occurs 

at aU, is a sudden transformation whereby the configuration s eemingly 

snaps together and is then and thereafter "sean" as the whole object. 

What is this "seeïngll? lbw is it that a present meaningless configur­

ation can dictate the future emergence of a meaningf'u.l structure by 

an appeal to organizing forces which must, presuma~, stem from the 

unapprehended implications of p'ast experience? What is this in terms 

of neural or cortical action? 

Closure Studies 

Fuch' s (11) demonstration of completion in his studies of 

hemianopic vision was regarded by the ear~ Gestaltists as proof of 

the closure factor postulated by Wertheimer. Patients blind in one 

half of the visual field nevertheless reported seeing all of such 

simple objects as balls and circles when these were presented so that 

one half of them l.a.y, in fact, in the blind side. ThEl'{ reported 

seeing the whole object when only a balf-object vas presented on the 

good side. It seemed evident that the hemianop1c subject vas 

"completing" the configural presentation. 
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Gottschaldt l s (14) experiments with conceaJ.ed figures 

were not, at the time, intended as demonstrations of closure 

but, rather, to make the point---consistent with Gestalt 

determinism---that forro. perception was Iess d epend.ent on Iearn-

ing tban on structurally con;>elling features of the configuration. 

As ve shall see later, Thurstone found. that facility with the 

Gottschaldt f~oures seems to emboc:W a closure factor. 

At this point there cornes to mind the considerable 

body of work on the "constructive" feature of the assimilation 

ofaxperience---the "leve1ling, sharpening, embedding- aspects 

--by Katona, Bartlett, Wul:r, Gibson, .AJ4>ort, Hebb and Foord, 

and others, as cited, for exarople, in Hilgard (18), Wood5iorth 

(49), Allport and Postnlan (3), Newcomb and Hartley (34), Krech 

and Crutchfield (25). This work rather explicitly verified 

the general proposition, well put in Allport l s (2) wordsz 

"The first cues come from the structuration of the outer field; 

where these prove insuffieient (as they usually do) then 

memory, imagination, and abstract conceptualization come to 

aid the prooe:3s. We obtain what organization we can !"rom the 

outer field and supply the remainder !'rom within." 
-

The first systematic attanpt at the measurement of 

closure as a specifie kind of phenomenon was by street (41) 

who developed and employed a Gestalt Completion ~ in a 

study that ws intended "to f'umish some data that will be 

useful in determining whether a hypothetical component which 

~ be termed visual perception, exists at all.; if so, 

to what extent it exists in sorne well-known testsj and 
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whether such visual perception has the nature of a unitary mental 

function capable of isolation". 

The test comprised fifteen incomplete pictures of common­

place objects, presented as black and white drawings with sueh gaps 

and omissions that recognition was contingent on a mental Itcompletion" 

or " clo sure " • This final choice of items followed presentation of 

sixty such pictures to 754 children in grades three to nine, and the 

ca1.culation of range of difficulty in terms of percent of correct 

responses. With two items used as examples, the test actual~ 

amounted to thirteen items. It was then given to ~9 children in 

grades three and six, and in high school, to determine norDIS and 

reliability. Thereafter it was gi ven to 210 sixth grade children in 

a battery that included the Ku.hlman-À.1'lderson test of intelligencè, a 

sentence completion test, a dissected sentences test, a dissected 

worda test, and the Healy U test. Analysis of the results clearl,y 

supported the general conclusion that the Gestalt Co~letion ~ 

"measured. a very specific capacity which is probably invo1ved in the 

perceptual proc ess·. There were no consistent or significant 

differences due to sex---not unexpected, however, sinee Street had 

selected his items to minimize an;r sueh difference. The test was found 

to have negligible correlation with the verbal tests, and a small 

correlation (ra .28) with the Healy 11 which also had negligible 

correlation with the other tests. Thus, no factor was found common to 

the completion tests; and the division, so far as group factors was 

conoerned, was between verbal al''ld pictorial tests. NOtable was the 
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independent and specifie nature of the capacity measured by the 

Gestalt Completion~. Notable also was the fact that throughout 

Street fOlUld no difference in scores clue to age. It was this that 

later prompted Thurstone (42) to remark tha t the finding was of 

interest lias an indication that the test involves some factors which 

mature at an early age~ and it may be taken as indicative of some 

fundamental and primitive mental function". 

Street's work did not elicit much interest lUltil picked up 

and extended by Thurstone sorne years later. lhwever, versions of the 

• test were occasional~ employed in the interim, incidental to other 

s tudies. Leep er (26), using a score of Street-type pictures, brief4r 

projected on a screen before groups of college students on successive 

occasions, demonstrated that hints and suggestions facilitated 

closures, and that, moreover, once a closure had been effected, the 

configuration in question was readily recognized thereafter. As Leeper 

put it, ''when a sensory organization once has been aChieved, whatever 

the factors that have produced it, there seems to be sorne sort of 

cohesive force~ as one might say, that tends to prevent the person from 

securing any different sensory organization.· 

Sheehan' s (38) stu<tr entailed the use of various color-, size-~ 

weight-, and shape-matching tasks, to which was added a Street-type 

closure test--all for the purpose of discovering whether perceptual 

constancy was a consistent feature of such judgements. The results were 

negative, and suggested that constancy, here, was not a unitary trait; 

but there was sorne slight evidence of a tendency on the part of those 
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subjects who showed greatest variability in perceptuaJ. judgements 

"to show greater resourcefulness in the Gestalt Completion Test", 

leading the author to suggest "that observers in whom permanent or 

habitual subjective factors have operated to make the object more 

variable in i ts phenomenal aspects tend to develop greater facili ty 

in the categorical identification of objects on the basis of relative~ 

incomplete sensory data". 

Guillord and Lacey (15) in reviewing the various experimental 

tests developed in the wartime aviation psychology research program, 

described two completion tests tried out as measuœe of perceptual 

organizing capacity in the appraisal of pilot suitability. One test 

was Thurstonet s IlIUtilated words, and the other a gestalt completion 

test of the Street-picture kind. The fomer, comprising 25 easy items, 

was held to be unreliable; the latter, comprising two parts with 30 

items in each, was satisfactory on grounds of reliability, rut its value 

in pilot selection was not evident. Of main interest, perhaps, i5 the 

fact that multiple-choice answers (serving as Ithints") were employed 

with these tests. 

Verville and Cameron (45) undertook to study age and sex 

differences in the perception of incomplete pictures by adults--the 

aspect that had been experimen~ minimized by street. They developed 

tan Street-type pictures which, projected on a translucent screen, were 

shown to 100 college students (individual.l\r), aged 16 to 23, and 30 

professional people, aged 35 to 56, both groups being equ~ divided 

by sexe Measures were in terms of reaction time, in fifths of a second. 
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They reported: for the younger group, no sex differences; for the 

older group, quicker reaction by the men; the younger group, as a 

whole, reacted more quickly than the older group; thet'e was sorne 

evidence of "set"_-that is, successful identification of, say, an 

animal, inclined some subjects to go on "guessing" animals in 

subsequent presentations; in sorne instances ~ failure on one present­

ation seemed to prejudice success on subsequent pictures; there was 

sorne evidence that apprehension about the purpose or use of the test 

(the bellef that it was measuring intelligence or personality) had 

an inhibiting e:f'fect on closure capacity; final~, the results seemed 

to substantiate Leepar' s finding that pro~ting was efficacious in 

securing closures. 

Verville ( 44) extended this work, using the saroe materials 

and technique, wi th the purpose of assessing the effect of emotional 

and motivational sets on the perception of the incomplete pictures. 

One hundred and fifty women students were divided into five eJq?erimental 

groups and one control group with twenty fi ve in each. Prior to being 

given the closure test" the groups were "set" in a variety o:f ingenious 

and presumab1:y severely dis'b:ltbing ways, according to principles by 

which they were respectively designated---~., tension group, complete 

failure group, failure ÈZ ~ norms group, success Èl false norms 

group, and personality testing group. The results, in terms of 

significantly different reaction times were as followsa negative 

between control and success groupsl negative between success and failure 

Èl. faLse ~ groups; negative between complete failure and personality 
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testi,ng groups; the tension group vas slower than control, 

succ ess , and failure Èl ~ noms groups, bu. t quicker than 

failure and personality ~esting groups; the ;garsonality 

testing group vas significant~ slower than aU other groups 

ex:cept the complete failure group. Thus, the notable points 

were, first, closure inhibition through dispiriting affects 

of prior test failure; and second, inhibition through 

apprehension engendered by the purported meaning of the test. 

After Street, the most thorough work on closure vas 

tbat done by Thurstone (h2, 43). The former vas the major 

work. In this he undertook a major analysis of factors in 

perception, employing factorial analysis techniques on the 

results of a batter,y of sixt,y tests which included versions 

of existing perceptual tests and additional ones of bis awn 

devising. He identified eleven common factors. 'l'Wo of these 

---Factor A, wbich he cilled "speed and strength of closure", 

and Factor E, "flexibility in the manipulation of several 

configurations"---he considered as "the psychologic~ 

more :interesting" or the several. factors, holding that i.t 

vas "not unlikely that these factors will be found to represent 

parameters which transcend in significance the immediate 

perceptual content in terms of which they have been tentati vely 

identified". 

Of the eleven factors, a third one, Factor F, was 

called "speed of lB rception". Thurstone l s conments on these 

factors are of interest: 
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The factor A does not sean to be adequately described merely 
as a speed factor. It is more than speed of closure. It 
represents also the strength with which a configuration is 
held against distraction. For this reason we have called it 
"speed and strength of closure". One can raise the question 
wIv speed of perception (F) should be distinguished from 
speed and strength of closure (A). As far as we can see now, 
the differentiation 1s concerned wi th a relative completenesB 
of the sensory perception in relation to the completed percept. 
In speed of perception (F) the subject has no real perceptual 
problem. His task is merely to arrive at the percept wi th 
relativ~ unambiguous data. 

In devising laboratory tests for the perceptual processes that 
may be called closure, we have already mentioned the 
possibility that verbal tasks might be factorially different 
from non-verbal tasks. Both types of closure are therefore 
represented in the battery. Here we shall consider another 
type of differentiation among tests of closure that May or 
may not be factorially distinct. This tentative differentiation 
May be considered under three heads. 

(a) In the simplest case we May present the subject with 
perceptual material that seems at first sight to be in the 
nature of scattered, unre1ated., and unorganized items in the 
visual field. At the moment of closure all the scattered items 
snap into a meaningful and self-consistent whole which is then 
perceived instead of the disparate elements. In situations 
where the subject has some delay in discovering the unity of 
the presentation, he sometimes ~nders wlv he did not see it 
immediately, and he may have difficulty in again perceiving 
the sarne presentation as a disorganized field. In this case 
we are asswning that ail the perceptual elements participate 
in the closure 50 as to Ieave nothing irrelevant after the 
closure bas been obtained. The Street Gestalt Completion Test 
and the Mutilated Words are both examples of this type of 
closure, as is also the present test of Dotted Outlines. 

(b) In a slightly different situation the moment of 
closure may bring unit Y into the presentation by the combination 
of a part of the presented items which become a figure. The 
remaining items in the field which are irrelevant for the 
figure May be perceptually discarded, or they May become 
depressed as the ground OVer which the figure is percei veel. 
This type of closure is also in the nature of a discovery '00 
the subject. An example of this type of closure is Hidden 
Digits, in which a part of the material snaps into the form of 
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a meaningful and consistent figure, while the rernainder of 
the presented items fall into a ground for the figure. 

(c) A still different type of closure is a presentation 
which is immediate~ and natur~ perceived as a good 
configuration and in which the subject is asked to perceive 
something el5e. Here the subject does not succeed until he 
has actua~ destroyed the configuration before him so as to 
facili tate the discovery of sorne different configuration 
which is required. The hidden pictures that are frequently 
used in children' s magazines are examples of this type of 
closure. The percipient must abstra.ct 8Jil~ from the picture 
which is the manifest content of the presentation in order 
to discover sorne other kind of closure that is asked fo:r--­
the hidden picture of a dog or an Indian' s head in a picture 
which at first sight contains no such content. In one sense, 
the hidden picture is a fom of latent content. The 
Gottschaldt Figures are an excellent example of this type 
of closure. This type of closure involves what the Gestalt 
psychologists have called Gestaltbindung, which seems to 
refer to the rigidit,y of the perceived~it,y in a present­
ation. Wertheimer has described creative thinking in Gestalt 
terminology as the process of destroying one Gestalt in favor 
of a better one. In the experimental stuC\v of individual 
differences it might be profitable to e:xplore these effects 
in search for the outcroppings of fundamental hUlllan differences 
in cognitive and temperamental chara.cteristics. 

Thurstonel s (43) work was a study of factors possibq relevant 

to mechanical aptitude. Here he similarq submitted the results of a 

battery of thirty-two tests to factorial anaqsis. Included were his 

closure tests of the previous study. Two of the resul ting factors were 

the same as the Factors A and E previous4r obtained, speed of closure 

and fiexibility of closure. He commented: 

The first closure factor ••• is evidently the same factor which 
has been called speed of closure in previous studies. The 
two tests which are highest in this factor in the present 
battery are the street Test with a loading of .L9 and 
Mutilated Words with a loading of .43. These are the same two 
tests which have identified the speed of closure factor in 
previous studies. The next highest saturation in this factor 
is that of Picture Squares (.30). Among the lower but posai bly 
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significant saturations on the first closure factor we find 
Identical Forms (.27), Mutilated Pictures (.25) and 
Mechanical EJeperience (.22). The psychological character­
istic of ••• (this) ••• closure factor seems to be ability to 
fuse a perceptual field into a single percept. The highest 
saturations are in those tests in which the elements are 
apparently disparate in the presentation and in which the 
subject nmst unify them into a single percept. In the test 
with lower saturations we also have the task of fonnulating 
a closure which is more highly structured as in Identical 
Forms, Mutilated Pictures, and Picture Squares. Insofar as 
we can generalize t'rom these few examples of the first 
closure factor, one May venture to guess that the first 
closure factor is best r~resented b.1 those tests in which 
the perceptual field has no initial organization and in 
which the subj ect is asked to unify the field wi thout any 
previous structuring. 

The second closure factor ••• has also been identified in 
previous studies where it was tentative~ named flexibility 
of closure. Here, as previously, this factor is significantIy 
represented by the Gottschaldt Figures (.30), but in the 
present battery there are three tests with higher saturations, 
nam~, Copying (.36), Designs (.38), and Paper Puzzles (.32) 
••• 

The firet closure factor might be associated with inductive 
thinking, whereas the second closure factor might be more 
associated with deductive thinking. The further ~loration 
of these wo closure factors and other clos~ related factors 
May prove to be psychologica~ fruitful. 

The same factors were also revealed in Iater factorial studies 

by Botzum ( 4), Adkins and Iqerly (1 ), and Mooney (31). Such 

fa.ctorial approaches liere not particu1ar~ informative about closure 

itself. They revealed marked individuaJ. dif'ferences in closure perform­

ance, and 1ndicated that cIo sure, as a Hfactor", was not correlated With 

reasoning "factors". 

SWmri.ng up this work, it:may justIy be said that, apart from 

amply demonstrating and apt4r describing the phenomenon, Iittle light 
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was thrown on the questions 1 what happens, in an instance of 

closure? and why are there such marked indi.viduaJ. differences in 

closure facility? 

Theories of Closure 

Hartmann ( 16), in his critical evaluation of Gestalt theory, 

sorne years ago, remarkedJ 

While sorne may protest against the spinning of intricate 
brain theories ad libitum because they are referred to 
a realm where fa:ëts ëludë us, nevertheJ.ess i t is 
impossible to preserve al! our hypotheses on a pur~ 
psychological level. The neural speculations which 
result from a search fo.r ~ the raison dl etre of 
experimental findings are not reâiJi 1a:ntastic 
constructions, but if properq developed lead to 
definite consequences which can be tested by f'urther 
investigation. Ordinarily, psychological theories have 
been so timid and indefini te that like the planks of a 
poli tical platfonn one can read well-nigh everything 
into themt 

Recently, referring to the processes of perceptual organiz­

ation" Zangwill ( 50) observed~ 

The speculations of the Gestalt psychologists, ingenious 
as they are, do not proVide us with hypotheses sufficiently 
precise for purposes of e:xperimental verification. Indeed, 
it is l:ikely that the c\ynamics of perceptual organization 
will ultimately be elucidated b.1 the neurologist rather 
than the pure psychologist. 

Gibson ( 12) and Hebb (17) have subsequently come forward 

with fair~ substantial theoretical planks, the ronner undertaking 

a psychophysical" the latter a neuropsychological eJq:>lanation of 

perceptual development and lmif'ulness. 

Gibson (p.25) Wldertook to eJq)lain the "correspondence betwem 

retina! st:iJnulation and our mvareness of things" by an ultra-Gestalt-l:ike 
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approach, utilizing the psycho-physica1 orderliness of sensory 

stimulation. 

What this book attempts is a direct e~lanation of 
this comprehensive correspondence. Ii' the total 
stimulation contains all that is needed to account 
for visua1 perception, the h;ypothesis of sensory 
organization is unnecessar,y. 

Well into his argument (p. 196) he has occasion to deal with 

the closure phenomenon and does so, brie~, as follows a. 

The changes of curvature and direction around a 
contour which determine its shape :m.a;y become 
enormously complexe They seem to be integrated or 
organized to yield qualities of a higher order. 
The quality of closure itself, one must admit, does 
IlOt appear to be a variable quality. It goes with 
ftthine-ness lt and suggests a theory of dynamic 
organization which is difficult to analyze. 

Other than remarki.1'1g, thereupon, tbat IIthere is no reason to 

asstune that shape cannot be reduced to its variations and that a fOrIn 

is unana.lyzable" he deals no further with closure. 

Hebb, while not denying the importance of the inmediate 

stimulus, insists on the reality and importance of reinforcing, selective, 

central factors---what he calls the autonomous central process---in the 

Mediation of perceptual avents. He goes further and offers a scheme of 

neural growth and function compatible with what is known of both 

psycoological and neurophysiological occurrences. Accordingly, his 

tentative e:xplanations of what happens in the instance of closure are 

the MOst substantial that have so far been proi'ferea. . 

His suggestion is---consistent with his neural schema---that 

the exi.tation or activation of hitherto unrelated celi assanblies, or 
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phase sequences can become conjoined and intar-facilitatory, by chance, 

or by the intervention of some persistent central, autonornous, conceptual 

activity 50 that the total neural action is a conc~tual re-structuring 

or neo-structure. 

For the present theory, insight is a "chance" 
combination of facilitations !rom different phase 
sequences; but this is chance only in a limited sense, 
and givEn phase sequences that persistently return to 
a certain conceptual activity (motivation to solve a 
problan) the ultimate occurrence of insight m~ be 
quite predictable. (p. 134). 

Of his mode! illustration (admittedly over-simplifi<:lCi) of 

how closure occurs, in the instance of a triangle with its apex missing, 

(PP. 103-104), he states a. 

Here is an instance of Gestalt completion, but deri ved 
as an associative process, with no field forces 
operating. According to the schema, it could happen 
only with a simple and thoroug~ familiar figure (or 
thor~~ familiar part of a complex and unfamiliar 
figure), wbich agrees with the eJq)erimental facts. 
It is evident that such a completion becomes a simple 
corollary of association, once we can provide for a 
perception of parts without del\Ving the uniW' of the 
whole. 

50 too are similarity, abstraction and generalization. 
Given perception of the various parts or properties of 
a pattern, separate~; and the possibillty of an 
association of these perceptions w:i. th a perception of 
the wholet we have given at once the possibility of 
a single response to wo patterns which differ in their 
total properties but which have a property or properties 
in common. This of course is not new. What is nElii in 
the schema is show.i.ng haw, conceivably, perception of 
part and of whole can be r elated to each other and to 
the nerve ceU, and to changes at the synapse. An 
immediate dividend is the possibility of clear~ stating, 
in physiol.ogical terms, the meaning of words like 
abstraction or similarity which are necessar,y to describe 
behavior but which have had, to say the 1east, a touch of 
IIW'stery about than. 
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In this, it must be noted, Hebb places much int>ortance 

on eye-movem.ents, as he states (p. 101) ~ 

The interrela tionships of eye-rn.ovement, figure­
ground segregation, and lcarning are e~licit in 
the schema. Perception depends on learning first 
to see the parts of an object clearly, a process 
involv:ing a series of visual fixations, and proceeds 
from seeing, at first, an amorphous maas containing 
several foci (the corners), to seeing a distinctive 
figure at a glance. Even at this final stage we 
know that perception of the whole is depandent on 
6.1e-movements for maximal clarity ••••• According to 
the schema, the perception is constituted by a 
temporal sequence of activity in suprasensory (or 
association-area) structures which OW'e their 
organization to changes at the synapse; it is an 
irregular cycle of recurring events which can 
continue momentarily wi thout the correspo~ 
sensory stinnllations, but 'Which is reinforced by 
thEm and by the appropriate eye-movanents. 
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CPJœrER III 

THE RATIONALE OF THE PRESENl' WORK 

The recognition or identification of individual objects 

or events or of constellations of these depends on the generalized 

nature of past experience and its availability on ea.ch perceptuaJ. 

occasion. Repeated acquaintance with various individual instances 

of a class of objects or events results in a schema of likenesses---

a conception---whereby on successive occasions the individual instame 

is seen less in terms of its unique or idiomatic character and more 

in terms of i ts manbership quali ty. l t tends to become a confinning 

element in a context of ma.1W other related elements in a serial 

perceptual process which is mainl.y concerned ri th the over-all or 

long-tenn implications of a combination or sequence of objects or 

events. Attention and e:xpectation dwell less on the literal, :i.mmediate 

nature of single objects or events and more on their constancy and 

configural releva.nce so that they are seen o~ in the sense that they 

are noted, in the process of perceptual confirmation, as be~ what 

they are in the place and at the time they are supposed to be. In 

the repetitive and consistent contexts of experience there is little 

perception as such; there is simply a run-off of apperceptive confirm­

ations. But this appercepti ve run-off breaks dam wi th the inexplicable 

disappearance or non-appearance of necessary con.firndng elements or tu 

the unwarranted appearance of elements foreign to the context of 

emergent meaning and imminent realization. Such voiding or nnltant 
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occurrences are nonplussing. They- are the occasions for startle" 

astonishment" or bewildennent. They give rise to feelings of 

apprehensi ve concern and to subs~uent stri vings to reorient 

perception and to re-establish action. In these crises there 15 

perception" but it is meaningless" it does not serve; the things 

seen there are incomprehensible until other aspects of the context 

of immediate e~erience" hitherto unattended to" somehaw by their 

quality of latent structure bring into consciousness those 

unapprehended implications of past e~erience whereby insight or 

closure occurs and plausible meaning can be achieved within a nœ 

contexte 

Consider the situation where hig~ familiar sense-objects 

are so incomplete~ represented tbat there is a perceptual atTeste 

It bas been demonstrated by Street (41), Mooney (32)" and others, 

using graphic depictions" tbat when such representations are sean 

they are apparen~ seen by a sudden" fortuitous completion or closure. 

Disparate and, in themselves" meaningless elements of the incom­

prehensible whole somehaw "snap together" and the thing i.s sudd~ 

and surprisingq sean. Until it is sean a kind of visuaJ. quest goes 

on" the gaze being directed to one part and another of the represent-

ation. Other motor attempts are conuno~ made to come upon the 

percept" blinking the ey-es" shaking the head" waving and turning the 

stimlus 0 bj ec t when i t is held. 

One would suppose tbat the most availing method would be 

the searching eye-movements. It might be presumed tbat this would 
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facilitate the picking up and ultimate apperceptive assemb~ of 

the indicative cues. To suppose so wou1d be reasonab1e on these 

other grounds: if perceptual maturation (the objectification and 

generalization of the sense-objects of experience) starts from and 

is prosecuted by eye-movements, it might be thouglIt. that, when the 

perceptual arrest occurs, resort to eye-movements would be a naturaJ. 

regression likely to be success~ reconstitutive of elements which 

had been initially or earlier constitutive of the percept. 

Should it be demonstrable, however, that eye-movements 

(or successive visual fixations), of the scanning ldIld, are neither 

necessary to, nor essentially contributory to perceptual closure, 

then any postulated explanation of what happens in the instance of 

closure would have to envisage sorne kind of fortuitous and instant­

aneous arousal of a "who1e". Such, tied in wi th other phenomenal. 

characteristics of c10sure---the all-or-none, whole-or-nothing, 

once-seen-seen-thereafter features---would have implications for 

perceptual theory. 

The eye-movement issue would seem to be important. Hebb 

(17, pp. 32-34) remarked: 

and laterz 

The course of perceptua1 learning in man is gradual, 
proceeding from a dominance of color, through a 
period of separate attention to each pLrt of a 
figure, to a gradna11y arrived at identification of 
the who1e as a whole: an apparently simu.ltaneous 
instead of a serial apprehension. 

The factors involved are evidently complicateiJ it will 
be found, for examp1e, that with a large figure mere~ 
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~ining eye-mo~ents (of following the contours) 
~:restOre definition of the figure. AlBo, these 

lIimaginarylJ eye movements, or subl:i.minal activations 
of the motor system, occur more frequently and are less 
easy to control in looking at a smaJ.ler than at a 
larger figure, and it is ha.rd to be sure that the size 
of the figure is unimportant. fut this at least seems 
definite, that a stable, clear, and effective perception 
of circle or square is more possible Vith sye movanent 
than Vitbout. Once the question is asked., anyone can 
verify for himse.l.f the falsity of the :implicit 
assumption (usu~ made in the study of perception) 
that the figure acts alw~s as one, without a rein­
forcing perception of its parts as distinct !rom the 
whole. 

My point is not that eye-movements are essential to 
perception bT a sophisticated observer (nor •••••• that 
they are completeq necessary for an image); but that 
the perception is definitely clearer, more . effective, 
with them than witbout. This is rea.J.q an evident fact. 
It is to be interpreted in the light of aU evidence, 
cited above, showing that the perception of square or 
circle is slowq learned !!È depends orig:i.nalJ,y ~ 
multiple visua1 fixations. 

Gibson (l2, p. 57) remarked: 

Ve can be fairq certain ••••• that the visual world is 
depandant on eye-movements and is not sean as the result 
of a single fixation or a momentary visual field. It 
lIDlst correspond, therefore, to successive patterns of 
excitations on the retina, united perhaPs b,y a kind of 
immediate memory. These patterns will overlap one 
another anatomicalq as the eye moves, and the basis 
for the vùuaJ. worJ.d, therefore, must be wila t has been 
called the ordinal pattern of e~itation rather than the 
anatomical • 
. -

and, later (p. 155), 

Some theorists bave believed not onq that eye-movements 
could account for the perception of locations and 
distances in space but alm that thay might e:xplain 
the perception of patterns and two-dimensional forma. 
The eyes might be supposed to trace the outlines of 
things and thereb,y provide eues 00 their shapes. But 
the actual records of eye-movements bave never supported 
the theory. 
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In a st~ of factors facilitating or inhibiting 

perceptual closure there are, therefore, legitimate am important 

questions to be asked concerning the necessi ty or efficacy of eye­

movem.ents. 1 

Other questions arise. To what extent is closure 

affected by variations in st:iJm.tlus qualities---s"ù.ch, for e:x:ample, 

as brightness and clarity of definition, length of e:xposure, angle 

of regard, and the like? To what extent is it af'fected by different 

perceptual e:xpectanoies, by e:xperience with consistent and incon­

sistant features within the series of stimuli! 

The preceding line of thought leads to the following 

propositions, as points of experimental departure. 

1. Variations in the brightness, clarity of definition, 

and retina! projection of the test-items, will not 

significantly affect closure perfonnance. 

2. Scanning eye-movements (or successive visual fixations) 

are neither necessary for nor essentially contributory 

to perceptual closure. 

3. Inconsistent or anomaJ.ous features in the run of 

test-items, and changes in the subjective state of 

perceptual e:xpectancy, will significantJ.y affect 

closure perfomance. 

The e:xperimental prescription is, therefore, as follOW's: 

first, the use of a class of closure items r~resenting objects which 

ma.y be deemed hig~ faniliar 1:0 all e:xperimental subjects; secom, 
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employment of viewing conditions whereby the factors of eye-movemants 

(or successive visual fixations) alXl time can be controlloo; third, 

employment of eJ!Perimental apparatus and experimental design of a 

kind permitting controlled variation of stimulus-qualities, 

expectancy, and the like, and facllitating the subsequent ~sis 

of variance attributable to the e~erimental treatments. 
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CHAPTER IV 

EXPERIMENTAL MATERIALS AND PROCEDURES 

General. A standard type of closure material was wanted which could 

be presumecl to be univers~ familiar and. interesting. The human 

head and face commended itself. Moreover, a technique was wanting 

whereby the given closure-item could be presented de nova to the --
subject in such fashion that while he could see it clearly, in its 

positive state, for an ample period of time, he would be denied the 

opportunity of inspecting it---that is, moving his gaze over it--­

but would be held to one fixation point. This problem was parti.al:q 

solved when, recalling the phenomenon of negative after-images, the 

author realized. that the photographie negatives of bis incomplete 

Closure Faces would be hig~ incomprehensible whEil -tmrned in- with 

a fixation point (as the preliminar,y preparation for the induction of 

a negative after-image) but would be norma.l.ly perceptible when sub­

sequently viewed as negative after-hlages (being then, by virtue of 

the double-negative, in the:ir photographicall;y positive state). 

Black and white dep:ictions of the human face and head were uniquely 

suitable for this purpose. 

Informal tr,y-out of the technique revealed some undes:irable 

features. When the subject, following a thirty seconds "burning :in­

of the test-image,turned bis gaze ta a dull blank screen the negative 

after-image (typically) took a few seconds to appear, was not so 
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clear~ defined as seemed desirable for closure purposes, tended to 

fade and fiuctuate, and to drift about. The problem arose: h.ow to 

enhance the clarity and lire of the negative after-1mage? Blinking 

the eyes rapi~ had this affect (as haB long been known) j but this 

was intolerable. According~, flickering light vas introduced during 

the induction phase (DOt during the burning-in phase). This, at a rate 

somElW'here betwe€ll two to ten cycles per second ,strikingly improved the 

after-1mages, in these respectsi brought it on instantly, made it 

vivid and clear~ articulated, gave it a steady, sustained duration, 

and seemed to lessen i ta tendency to drif't--this, perhaps, as a 

consequence of the foregoing features. 'IWo ex;periments (described la ter ) 

indicated the optimal flicke:r-rate would be about three cycles per second. 

Confirming evidence for all this vas subsequentJ.y found in 

the unique vork by Miles (30 ) on the formation of projected visual 

images by intermittent retinal stimulation. Sime this amellent work 

has been over-looked or forgotten for years, and is somEJolhat relevant 

to this present study, further attention is given to it in Appendix D. 

The Closure Faces. These are reproduced in Appendix B. ThEV were made 

as follows. Out of a large number of photographs of lmman heads and 

faces clipped from illustrated magazines those were selected which 

revealed parts of the head and the features in markec:Iq contrasting 

high-lighta and shadows. From these, hand-drawings were made, copying 

off o~ the high-lights or the shadows in pure blacks and whites. The 

result was a series of incomplete or fragmentary pictures of people 
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whieh, however, when "seen", str:ikingly resembled their partieular 

originaJ.s. Of eighty drawings made in this fashion, thirty were 

subsequently discarded as too easy or diffieult to see, poor~ drawn, 

ambiguous, and the like. In addition to these fifty real faces 

twenty false pictures were made; in terms of the graphie .stuff" they 

looked very IlIUch like the others but ware not based on anything and 

could oIlly be eonstrued as faces of real people by a projective stretch 

of the imagination. The seventy pictures were then reproduced in both 

positive and negative fom on 35 Dm. slides using Kodak MicrofUe film 

to ensure perfect reproduction when projected onto a screen. 

The Closure Letters and Words. T'nese are illustrated in Appendix C. 

The;'!' are incomplete representations, in block-latter form, of lettera 

of the alphabet, and of simple three- and four-letter words. They 

were hand-drawn in India ink on transparent acetate paper and mounted 

.betW'een glass to make 35 mm. slides suitable for projection in the same 

fashion as the Closure Faces. 

The Projecting Apparatus. This is described :in detaiJ. in Appendix A. 

It comprised a 500 waUi slide projector with a light-interrupter in 

front of it driven by a variable speed motor; the light, and the images 

proj ected on the screen could be flickered, rd th a light-dark-ratio of 

50'50, at arr:! desired rate up to 70 cycles par second. One ancillary 

piace of apparatus permitted a high-pitched IlDlsical tone to be delivered 

to the subject through ear-phones, production of the tone being 
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synchronized with the light, so that flickering sound could be 

delivered simultaneously with flickering light. A.'lOther ancilla.ry 

piace of apparatus permitted five out of six of the light flashes 

being delivered by the flicker apparatus to be blocked out; this 

provided tachistoscopic control and per.mitted one or more successive 

exposures to be made at a:rry desired e~osure speed. The apparatus 

was designod to be noise1ess; what little noise it made was 

unobtrusive and attributable mai~ to the hwn of the cooling fan 

in the projector. 

The Testing Situation. The projecting apparatus was on qne side of 

a partition, the subject seated on fue other side. The viewing screens 

were large rectangles of white or black matte cardboard with law 

reflectance; sometimes a white Radiant pebbled screen was used. The 

screens were on a wall eight feet distant from the projector lens and 

took a screen :image (of the test item) 20 by 30 inches. The subject 

was seated in a chair four feet from the screen and amut 25 degrees 

off center. Â second screen, to the right of the viewing screen,was 

directJ,y in front of the subject. An arm-rest on the right of the chair 

he1d a toggle switch which the subject could push forward and back, 

turning on and off a small light beside the projecting apparatus, 

visible only to the eJtperimenter. The projecting apparatus, as well as 

the sUITOunding walls and the partition were covered with black cloth or 

black cardboard shields to clamp stray light. The testing room itself 

was windowless and sound-proof. The slides used in each particular 
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~ar:iJnent ware laid out on a table-top al.ongside the apparatus, 

arranged according to their appearance in the e:xperimental design, 

so that the experimenter could proceed swiftly through the test 

series. 

The Testing Procedure. This mtaiIed, invariab1\Y, (sinee the 

experiments ware so designed) one hour, approximately, par subject. 

The subject was sea.ted and a sample item projected on the screen. The 

experimenter eJq>lained exactly how the pictures were made; that while 

in the first moments a given picture might look meaningless, it would 

presently organize itself' or snap together into a sensible and 

comprehensible picture of a real person' s head or face; that this was 

a phenomenon called closure; that when this closure occurred the subject 

would be able to describe the person; that he could do 50 in such terms 

as, first, the sooc; second, the approximate age; third, the presentation 

or orientation of the headj and fourth, a.l\Y' other aspects he noted--­

~ression, €Wes open or closed, and similar details. All this was 

illustrated wi th reference to the example showing on the screen. A 

further easy item was givEm to rehearse the subject in the procedure. 

The ten minutes so employed enabled the subj ect' s eyes to become adapted 

to the darkened room. The subject was assured that after the test 

session he would be free to ask the e:xparimenter any questions he wished 

and to examine the apparatus. 

The procedure in :iJlducing negative after-images was this. A 

black ring on a white gro'lllld, a white disc on a black ground, and 

similar simple geometric designs were used to acquaint the subject 'Wi. th 
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the after-image phenomenon. The subject was instructed to stare 

steadily at a designated central f'ixation point on the projected 

pattern for thirty seconds and then, on the signal "now", to switch 

ms gaze to an imagin&ry fixation point on the Middle of a second 

viewing screen right beside the fixation screen and to keep ms eyes 

quite steady. The original. image, meanwhile, contimled to be projected 

on the first screen. After a few seconds the subject was able to 

report and describe the negative after-image. On the next practice 

example, he was told that everything would be the sarne except that 

on the signal "now" the light on the first screen (involving the test­

image) would start to flicker on and off at a rate of three cycles per 

second, but that he was to pay no attention to this, not to look back, 

and to concentrate on staring at and holding steady (by not moving ms 

eyes at all or trying to scan) the resulting after-image. This came on 

vi~ at ome, was very clearly defined, and easier to hold st~ on 

the screen. This nicker procedure was then us ed wi th a sample Closure 

Face, and the subject rIas given practice in using the toggle switch, 

describing the k1nd of person thus perceived and the like. In running 

a series of Closure Faces through the after-:ùnage treatment, a fixation 

point, appro.ximat~ in the center of each picture was pointed out by 

the eJq>eri.menter. The sarne fixation point, with each picture, was used 

throughout aU eJq>eriments. 

In the tachistoscopic representations, a d:i.m rectangle of light 

was interrnittently flashed on the screen between e:xposures of the 

test-item; it was in the srune place and of the same size as the test-itElll 
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image, and its central area was fixated by the subject in anticipating 

the inminent eJq>Osure of the test-itElll. 

The Response Criteria. The ~erimenterl s problem was to know that 

the subject had seen ~ face implied by the incomplete representation. 

In most instances this was eas~ ascertained, there being sev~al 

points of verification---the sex, approximate age, the way the head was 

facing or turned or held, whether all of the head was visible or whether 

the face was close up to the frame, the ~ression, and the l:ike, most 

of which could be brought out in non-directive cross-examination by 

the experimenter, when necessary; in instances of real doubt the 

subject ws asked to go to the screen and point to the location of eyes, 

mouth, brow, and. so on. Not all of these, especi~ , sex and age, were 

reliable indices; but, taken together, a sufficient "weight of evidence" 

could be elicited '00 "prove" the perception. Two minor difficulties 

in credi ting an item as ~ or ~ ~ or wrongJ.;y ~ were, first, 

inarticulateness or reticence on the part of sorne subjects, and second, 

the impoverished. visualization genera.l.l\Y' characteristic of those who 

were ·poor" at closure. In aU instances of reasonable doubt, the 

elperimenter credited the subject with a score. 

The Exp:;rimental Designs. Since the experiments were concerned with over­

all effects of variations in stimulus qualities, viewing conditions, . 

perceptual e:xpectancies, and the like, the prei'erred analytical technique 

was that of the analysis of variance. Sinee a major source of variaœe 

was bound to be that attributable to individual dii'ferences '.in elosure 
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facility, it was necessar,r to use a relative~ large number of subjects 

(two to three dozen) in each experiment, and to inter-change these among 

e:xperimental "ceUs" in order to depress this source of variance. To 

enhance the reliability of results, becauae of this sarne feature, it was 

necessary to secure several readings for each subject (anywhere from 

eight to a dozen) for each e:xperimental variation. It seEJlled desirable, 

further, to have subjects serve as their OW'n controls, IlOt simply 

because this further ensured the reliability of results but because it 

meant econo~ in subjects---a desirable feature, since a subject once 

used could not again be used in any other experiment entailing the same 

test-items. An order affect was introduced, therefore, which had to be 

e~erimenta.lly controlled. Accordingly, all designs were based on a 

Graeco-Latin Square where experimental treatments, item-groups, and the 

like, were so ordered that each appeared equally often in each row and 

column of the design. 

In striking F-ratios to test significance, the ''within celJs" 

variance--whenever obtained---was taken as the appropriate denominator 

(being construed as independent random error). This was adequate in 

those e:xperiments where the design was replicatecl to pro vide two or three 

persons per "ceU". In such, the last-order interaction variance was 

in essence, "between cella" variance---attributable to individual 

differences, but so "ironed out" by the nature of the design am the 

replicative feature, that it was seldom significant. Where the last­

order interaction was significant, the rationale of the experiment 

determined whether it or the "within cella" variance should apply in the 

tests of significance. 
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~ E;xperimental Subjects. A closure item once seen is thereafter 

sean; because of this feature, subjects are e:xpendable. In the 

present experiments a large number of subjects was required, and it 

was desirable that they come from one "population". Therefore, except 

in the first preliminary experiments, all subjects were drawn f rom 

the undergraduate population of one university. They ranged in age 

from 18 to 35, wi th a mean age of 20 years. They were selected at 

random for the various experiments. One hundred and seventy were 

involved. In the preliminary axperiments, ninety-five subjects 

(origins specific~ noted in these e:xperiments) were utilized. In 

ail, 265 subjects were used. 
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CHAPTER V 

EXPERDmN TS AND FINDINGS 

Twe1ve experiments are reported here. Basic procedures were 

standard (vide Chapter IV); accordingly, repetitious detail has been 

omitted. Each report has three parts---the purpose, procedure, and 

findings. Su.mmary and discussion are reserved for Chapter VI. 

The experiments are designated and located as follows a 

Experiment l 

Experiment II 

Experiment III 

Experiment IV 

Experiment V 

'Experiment VI 

: Optimal FJ)cker-Rate for Enhancing 
Negative After-rmages •••••••••••••• 

a The Flicker Condition as a Factor 

a 

: 

a 

~ Closure •••••.. ~ ...• :-: • -: •. .•.••••• 

C10sure under ~ Three Viewing 
Conditions ••••••••••.•••••••••••••• 

Closure at Different Tachistoscopic 
Speeds ••••••••••••••••••••••••••••• 

C10sure ~ Incomp1ete Words ~ 
Different Tachistoscopic §pe~ •••• 

Brightness and Clarity as Factors 
iÎÎ clôsure wrth ;:;;..F.ac..;.,e .... s_ •• :-:-•••••••••• - --

Experiment VII : Brightnéss ~ C1arity !!! Facto;:s, 
in Closure ~ _Le_t ... t_e ... r.-,s •••••••••••• 

Experiment VIII. Closure with Central and Peripheral 
FixatlonB::: ••••.•••• ::: ••••••••••• 

Experiment IX a Closure.2!! One and ~ Tachistoseopic 

p. 44 

p. 51 

p. 57 

p. 66 

p. 71 

p. 76 

p. 82 

p. 85 

E;Posures.......................... p. 90 

Experiraent X 

Experiment XI 

1 C10sure with After-Images under 
Fllëkerin""iL:iiiitànd Sound::-::7.... p. 92 

: Perceptual Expectanc;y; !! ! Factor 
in Ciosure......................... p.10) 

E:xperiment XII. Closure ~ ~-Negatives ........ p.ll3 

, 
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EIPERJl.ŒNT l 

OPl'lMAL FLIC1ŒR-RATE FOR ENHANCING NEGATIVE AFTER-IMAGES 

Puroose. l t was desired to optimize the clari ty and duration of 

the Closure Faces when presented as negative alter-images. Blinking 

the eyes rapidly seemed to have this effect. Since this ws intolerable, 

a fiickering light ws substi tuted; this appeared remarkably effecti va 

at somewhere between t'WO and ten cycles per second. Accordingly, the 

optimal fiicker-rate had to be determined. 

Procedure 1 A variable speed motor drove a light-interrupter (a sectored 

disk) to produce a light-dark ratio (LDR) of 50:50. A 35 mm. slide 

projector (250 watts) behind the interrupter projected the stimulus on 

a semi-opaque screen (6"xlO") fitted in the front of a large black box 

(33"x49"x67") within which a subject ws seated. The projected stimulus 

entirely fUled the area of the screen. A pusb/push (on! off) switch, 

employed by the subject, operated an electric timer. The stimulus slides 

vere (1) a black ring on a white background, with a small black dot as 

fixation point in the centre, and (2) two concentr1c black rings surroun­

ding a black disk, on a white background, with a small white dot as 

fixation point in the centre. Slide (1) was used to instruct subjects; 

slide (2) was employed in the experimental tests. 

Subjects were first practised in fixating the image for 

thirty seconds and then seeing the negative alter-image on the screen 

alter the image was removed and the screen illuminated with a faint, 

steady light. At the same time the motor was turned on with a O-setting 
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to accustom them to its sound. They ~re aIso given practice in operating 

the timer-switch at the onset of the after-image and at the monent it 

first disappeared. They were advised that during the subsequent experi­

mental session they would be seeing the after-images in some instances 

under plain, steady light, and in other instances under intermittent 

fiickering light, but that in aIl instances they would push the switch 

when the after-image first appeared and push it again when it first dis­

appeared. 

The experiment was done first with ten subjects (3 adult 

males and 7 adult females), and repeated with another ten subjects (young 

fiight cadets). Six fiicker-rates were used, randomly ordered for each 

subject, namely: 0.0, 2.5, 5.0, 10.0, 12.;, and 15.5 cycles per second. 

At least haIf an hour elapsed bet~en each such trial. The subject's 

score for each trial was the time in seconds from the moment he first 

pushed the timer switch until the second time he pushed it, being the 

initial duration of the negative after-image. 

Findings. The readings are summarized in Tables 1-1 and 1-2, and their 

significance, qy analysis of variance, is shown in Tables 1-3 and 1-4. 

The negative after-images were significantly ~ persistent at a fiicker­

rate between 2.5 and 5.0 cycles per second. 

1t could only be assumed at this point, that a flicker-rate 

of, say, 3.0 cycles per second might result in A ~ ~ after-image. 

Subjects so reported. It 'Ws decided that .this point might be resolved 

later, in subsequent experiments entailing closure scores, baeed on nega­

tive after-images under conditions of non-rlicker in comparison with 
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flicker. It also seemed that the present apparatus and procedure \JaS 

unnecessarily cumbersome and complicated, hence, a simpler apparatus 

and procedure ws subsequently adopted (described in Cbapter IV). 
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TABLE I-l 

INITIAL DURATION OF NEGATIVE AFI'ER-IMAGES IN SECONDS 
FOR '!'EN ADULTS UNDER SIX DIFFERENT FLICKER FREQUENCIES 

Flicker-rates per second 

Subjects 0.0 2.5 5.0 10.0 12.5 15.5 

1 2.50 7.00 9.50 2.25 5.50 2.50 

2 1.00 9.00 4.00 2.50 2.00 2.75 

3 3.75 9.00 1.25 7.00 2.75 8.00 

4 8.00 6.50 3.75 2.25 3.25 2.00 

5 6.00 16.00 9.00 9.00 5.50 8.75 

6 4.50 7.75 3.75 2.50 2.50 1.50 

7 5.75 9.75 7.50 4.75 7.25 10.00 

8 8.50 3.25 7.75 6.75 4.00 1.50 

9 6.75 10.00 6.50 2.50 1.25 1.00 

10 7.75 7.25 27.50 11.00 6.50 8.75 

54.50 85.50 80.50 50.50 40.50 46.75 
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TABLE 1-2 

INITIAL DURATION OF NEGATIVE AFTER-llrAGES IN SElJONDS FOR TEN YOUTHS 
UNDER SIX DlFFERENT FLICKER FREQUEIDIES AFTER 30-SIDJOND FIXATIONS 

Flicker-rates per second 

Subjects O.Q 2.5 5.0 10.0 12.5 15.5 

1 6.40 17.50 12.00 6.50 4.60 2.10 

2 5.50 9.20 17.50 5.30 7.60 4.50 

3 7.70 li.50 lD.CO 8.00 6.30 8.00 

4 4.30 7.50 7.50 1.50 2.30 1.40 

5 4.20 14.50 7.40 u.OO 6.80 10.25 

6 8.50 10.00 15.30 6.90 10. CO li.OO 

7 6.20 8.30 4.50 5.50 7.00 5.50 

8 2.50 3.00 7.00 1.30 2.70 1.30 

9 5.00 8.60 19.10 8.20 6.00 7.70 

10 9.90 19.90 13.50 8.50 li. 00 8.50 

Total. 60.20 110.00 11.3.80 62.70 64.30 60.25 
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TABLE I-3 

ANALYSIS OF VARIAN::E OF DURATIONS OF NEGATIVE AFTER-JNAGES (ADULTS) 

Source dt SS MS F P 

SUbjects 9 356.15 39.57 3.35 (.01=2.83) 

Flicker rates 5 174.63 34.93 2.96 (.05=2.43) 

Remainder 45 531.61 li.81 

Total. 59 1062.39 
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TABIE 1-4 

AI-JALYsrs OF VARIA.IDE OF DURATIOm OF NEGATIVE AFTER-JJv1AGES (YOUTffi) 

Source <if SS MS F P 

Subjects 9 340.94 37 .88 4.08 (.01=2.83) 

Fllcker Rates 5 335.76 67.15 7.23 (.01:3.46) 

Remainder 45 417.99 9.29 

Total 59 1094.69 
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THE FLICKER CONDITION AS A FACTOR IN Cr.oSURE 

Purpose. Two initial questions required an answer---first, would 

the salected fiicker-rate of three cycles per second itself facilitate 

perception of the Closure Faces? and, second, would the prescribed 

thirty-second inspection of the photographie negatives of the Closure 

Faces (prelude to the induction of the negative after-image) confer any 

perceptual advantage? 

Procedure. An ana4rsis of variance design was anployed, based on a 

4 x 4 x 4 Graeco-Lma,n Square, shawn in Table II-l. The variables were 

ITEMS, TREATMEN'IS, and OIIDER. The difficulty-values of the Closure 

Faces were unknown; the 48 salected for the e.xperiment were simply 

sorted into four piles of 12 each (Table n-2). The four TREATMENTS 

were. T-l---direct (free) inspection of the original (positive) item; 

T-2---direct inspection of the original under light flickering at three 

cycles per second; T-3---direct (free) inspection of the original 

following a thirty-second observation of its photographie negative vi th 

the f!JYe held on a prescribed central fixation point; T-4--observation 

of the negative after-:i.ma.ge following the sarne preli.m:i.nary preparation 

employed in T-3. 

The subjects were 48 rando~ selected male imnates of 

an Ontario prison reformatory. Their age-range was 15 to 25, wi'th a 

mean age of 19 years. Their educational grade-range was 6 to 10, the 
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modal grade being 8. Their intelligence score-range was . 76 to 124, 

with a mean of 99 (based on the Otis Beta Testa Form B). -- -----
The apparatus and procedures are described in detail in 

Chapter IV. 

Findings. The analysis of variance is shawn in Table II-3. There 

were no significant differences beween treatments T-l, T-2, and T-3; 

but treatment T-4 differed significantly from these, as shown in 

Table II-4. It could be concluded, therefore, that the flicker was 

not a factor in itself in facilitating the closures; and that 

preliminary thirty-second fixation of the photographie negatives did 

not confer any perceptual advantage in subsequently closing on the 

positives, seen either directly, or in the form of n.agative afte~ 

images. 
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"TABIE n-1 

GRAECO-LATL'l SQUARE DFSIGN EMPIDYED IN EXPERIHENT NO. II 

Order of Treatments and Item Groups 

Subjects First Second Third Four th 

1 11 33 T-l I-1 T-2 I-2 T-3 I-3 T-4 I-4 
2 18 34 T-1 I-4 T-2 I-1 T-3 1-2 T-4 1-3 
31935 T-1 I-3 T-2 1-4 T-3 I-1 T-4 I-2 
4 20 36 T-1 I-2 T-2 I-3 T-3 1-4 T-4 I-1 

5 21 31 T-2 1-1 T-1 I-2 T-4 1-3 T-3 I-4 
6 22 38 T-2 I-4 T-1 I-1 T-4 1-2 T-3 1-3 
7 23 39 T-2 I-3 T-1 I-4 T-4 I-1 T-3 1-2 
8 24 40 T-2 I-2 T-1 1-3 T-4 1-4 T-3 I-1 

9 25 41 T-3 1-1 T-4 1-2 T-l 1-3 T-2 1-4 
10 26 42 T-3 I-4 T-4 I-l T-1 I-2 T-2 1-3 
li 27 43 T-J 1-3 T-4 1-4 T-1 I-l T-2 1-2 
12 28 44 T-3 1-2 T-4 1-3 T-1 1-4 T-2 I-1 

13 29 45 T-4 I-1 T-3 I-2 T-2 1-3 T-1 1-4 
1.4 30 46 T-4 1-4 T-3 I-1 T-2 I-2 T-1 I-J: 
lS 31 47 T-4 1-3 T-3 1-4 T-2 I-1 T-1 1-2 
16 32 48 T-4 1-2 T-3 I-3 T-2 I-4 T-1 I-1 
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TABLE ll-2 

GRDUPING OF TEST-ITEHS ACCORDING TO ORDER OF PRESENI'ATION 

Item Items 
Gro~s 

1-1 1 8 9 16 17 24 25 32- 33 40 41 48 

1-2 2 7 10 15 18 23 26 31 34 39 ~ 41 

1-3 3 6 il 14 19 22 21 30 35 38 43 46 

1-4 4 5 12 13 20 21 28 29 36 31 44 45 
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'TABIE TI-3 

ANALYSIS OF VA.RI.UCE DUE TO DIFFERENT ITEMS, TREAT!1ENTS, ORDER 

Source dt SS MS F P 

Item Groups (1) 3 52.64 17.55 

Treatments (T) 3 270.22 90.07 11.91 (.001 : 5.79) 

Order (0) 3 14.01 4.67 

Interactions 

IxT 9 77.68 8.63 

OxT 9 163.14 18.1.3 

IxO 9 82.05 9.12 

Triple Interac tion 27 141.88 5.25 

Within CeUs 128 968.00 7.56 

Total 191 1769.62 
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TABLE n-4 

SJORES BY TREATl1ENTS AND ORDER 

Treatments 

Order T-1 T-2 T-3 T-4 Total 

First 94 110 93 52 31Q 

Second 108 93 90 73 364 

Third 99 91 93 88 371 

Fourth 89 121 118 57 385 

Total 390 415 394 270 1469 
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EXPmIMENT m 

ClOSURE UNDER THE THREE v:rnvING CONDITION:) 

Purpose. This was to compare perception of the Closure Faces 

under the three different viewing conditions---name~2 direct 

inspection of the original (positive) pictures, with the eyes free to 

move, and ample time allowed; tachistoscopic presentation of the original 

pictures, at a speed permitting o~ one visual fixation; and present­

ation of the positive pictures---in the state of negative after-:images 

---with the eyes held to one fixation point but with ample time for 

viewing. It seemed desirable, at the saIlle time, to compare perception 

of the real faces wi th perception of the non-real, under these same 

conditions. 

Procedure. An ana.lJ"sis of variance design was SlI;ployed, based on a 

3 x 3 x 3 Graeco-Latin Square, shawn in Table Ill-l. The variables were 

TREATMENTS, ITEMS, and ORDER. The three TREATI-IENTS verel T-l---direct 

inspection of the positive item, for up to 30 seconds; T-2---tachistoscopic 

observation of the positive item, at a 1/12 second eJq>osure where, if' the 

item was not perceived on one exposure, wo successive e:xposures---at an 

11/12 second interval---were given, and, if not than sean, three successive 

exposures (as a limit)-at 11/12 second intervals---were given; T-3--­

inspection of the negative after-image (this being, in the photographic 

8ense, the item in its original or positive state) for up to 30 seconds. 

Since the difficulty-values of the Closure Faces were not known, the 36 



- 58 -

real ones and the 18 false ones were respectively sorted at rancbm 

into three item piles (each pile of 18 cOn;>rising 12 real and 6 

false). This sorting is shawn in Table IIT-2. 

The subjects were 27 randomly selected adults from the 

staff of a medical research establishment (comprising la scientists 

and 17 administrative personnel, of wbich 7 were females and 20 males, 

with an age-range of 18 to 43, and a mean age of 30). 

Subjects were told that all i taros were real faces. 

The apparatus and. procedures are described in detail in 

Chapter IV. 

Findings. 'l'wo analyses of variance, for the real faces seen, and 

for the false faces IIsean", are shawn in Tables llI-3 and TII-4. Their 

correlation is shawn in Table III-5. The breakdown of scores, for 

significant variables, is given in Tables III-6 and III-7. 

For the real faces, performance did not differ between 

Treatment 1 (direct insp action) am Treatment 3 (negati ve after-images), 

but was significantly (p. =.05) superior under Treatment 2 (tachistoscopic). 

There was a significant increase in performance over successive item­

groups. With the false faces, there was no difference bet'Ween Trea"tments 

2 and 3; but under Treatment 1 significantly fewer of the false faces 

were erroneously .seen·. There was no change with successive item-groups. 

In al l, 73 percent of the real faces were correctly seen, 

and 38 percent of the false faces were erroneously "seen". 

Of perceptions under Treatment 2 (tachistoscopic) 48 

percent were accomplished on the single e:xposure, 39 percent on the 
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double e.xposure" and 13 percent on the triple eïCposure. Of the 

misperceptions" 13 percent were accomplished on the single e:xposure, 

38 percent on the double" and 49 percent on the triple. 

TABLE 111-1 

GRAECO-LAT1N SQUARE DESIGN EMPLODD IN EXPERIMENT NO. III 

arder of Treatments and Item G.roups 

Subjects First Second Third 

1 la 19 T-l 1-1 T-2_1'"'!2 T-3 1-3 
2 Il 20 T-l 1-2 T-2 1-3 T-3 1-1 
3 12 21 T-l 1-3 T-2 1-1 T-3 1-2 

4 13 22 T-2 1-1 T-3 1-2 T-1 1-3 
5 14 23 T-2 1-2 T-3 1-3 T-1 1-1 
ô 15 24 ':f-2 1-3 T-3 1-1 T-1 1-2 

7 16 25 T-3 1-1 T-1 1-2 T-2 1-3 
8 17 26 T-3 1-2 T-1 1-3 T-2 1-1 
9 18 27 T-3 1-3 T-l 1-1 T-2 1-2 
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TABLE TII-2 

GROUPING OF TEST-ITJ!MS ACCOBDIID TC ORDER OF PRESENTATION 

Item 
Groups 

I-1 

Items* 

1 (52) 2 (3) 5 6 

10 li (29) 12 13 14 

8 (19) 9 

(4) 15 (60) 

(30) 16 17 (45) (21) 18 22 23 24 
I-2 

1-3 

25 (59) 26 21 28 32 (44) 33 (64) 

(41) 34 35 36 (20) (48) 37 39 46 

49 51 (63) 62 67 (58) 69 (43) 70 

*False items in brackets. 
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TABLE UI-3 

ANALYSIS OF VA.RIANJE FOR REAL FACES SEEN 

Source di SS 1-5 F P 

Item Groups (I) 2 46.22 23.11 5.52 (.01 = 5.06) 

(I-1 vs. 1-3) (1) ( 2.61) ( 2.67) 

(I-2 vs. !.il> (1) (43.55) (43.55) (10.39) (.01 = 1.17) 

Treatments (T) 2 25.41 12.11 3.03 (.05 = 3.18) 

(TJ. vs. T3) (1) ( .90) ( .90) 

(T2 vs. 1 "'" 3) 2 
(1) (24.51) (24.51) ( 5.85) (.05 = 4.03) 

Order (0) 2 33.56 16.78 4.00 (.05 = 3.18) 

(01 vs. Û2) (1) ( 4.18) ( 4.18) 

(03 vs. 1 + 2) 
2 

(1) (29.38) (29.38) ( 1.01) (.01 = 7.11) 

Interactions 

Ix T 4 30.37 7.59 
IxO 4 27.51 6.89 
TxO 4 50.37 12.59 3.00 (.05 = 2.56) 

T.rip~e Interaction 8 ~8.06 2.26 

Within CeUs 54 226.00 4.19 

Total 80 451.56 
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TABLE ITI-4 

ANALYSIS OF VARIAIDE FOR FALSE FACES ·SEENt' 

Source df SS 115 F p, 

Item Groups (1) 2 21.51 10.76 5.33 (.01 : 5.06) 

(1-1 vs. 1-3) 1 ( .02) ( .02) 

(1-2 vs. 1 -+ 3) 
2 

1 (21.48) (21.48) (10.63) (.01 : 7.17) 

Treatments (T) 2 14.99 7.50 3.71 (.05 : 3.18) 

(T-2 vs. T-3) 1 ( .17) ( .17 ) 

(T-1 vs. ~) ~ (14.82) (14.82) ( 7.34) (.01 : 7.17) 

Order (0) 2 2.69 1.35 

Interactions 

IxT 4 10.41 2.60 
IxO 4 14.71 3.68 
o x T 4 3.46 .87 

Triple Interaction S 10.93 1.37 

Wi thin C eUs 54 109.33 2.02 

Total. 80 188.03 
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TABLE III-5 

RELATIONSHIP BE1WEEN PER:EPTION OF REAL FACES AND FAISE 
55 S SB 

Source df Real lt'aces Products Non-Real. r 

Item Groups (I) 2 46.22 30.82 21.51 .977 

Treatments (T) 2 25.41 14.26 14.99 .731 

Order (0) 2 33.56 -6.70 2.69 -.705 

Interactions 

l x T 4 30.37 10.08 10.41 .566 
IxO 4 27.57 19.25 14.71 .956 
TxO 4 50.37 -6.97 3.46 -.528 

Triple Interaction 8 18.06 4.63 10.93 .330 

Within CeUs 54 226.00 47.33 109.33 .441 

80 457.56 112.70 188.03 .384 
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TABLE llI-6 :1 ~ 

SCORES BY TREA~TS AND ORDER 

Treatments 
Real Faces False Faces 

Order T-~ T-2 T-3 Total T-~ T-2 T-3 Total 
!st 74 83 60 217 12 25 25 62 

2nd 61 88 83 232 19 26 22 67 

3rd 87 86 86 259 14 20 2~ 55 

Total 222 257 229 708 45 71 68 184 
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TABLE III-7 

SCORES BY TREATI'ŒNTS AND ORDER 

Item Qroups 
Real Faces Fa1se Faces 

Order I-l I-2 I-3 Total I-l I-2 I-3 Total 

lst 72 88 57 217 18 32 12 62 

2nd 70 88 74 232 15 30 22 67 

3rd 86 88 85 259 19 19 17 55 

Total 228 264 216 108 52 81 51 184 
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E:XPERll-lENT IV 

CIOSlJRE AT D1FFmENT TACBISTOSCOPIC SPEEDS 

PuIpose. This was to find out more about facility in perceiving 

the Closure Faces when presented tachistoscopical.4r---specific~ to 

assess this performance as a function of the speed ofaxposure, and 

of the number of eJqJosures. 

Procedure. An analysis of variance design was employed, based on 

a 3 x 3 x 3 x 3 Graeco-Latin Square, shown in Table IV-l. The three 

tachistoscopic speeds were 5-1---1/8 second, 5-2---1/16 second, and 

S-3~--l/24 second. An item was axposed once, at the selected speedj 

if not perceived, it was axposed twice in succession; if not then 

perceived it was ex:posed three times in succession. The intervals 

between the double and triple eJq>osures were, at 5-1---11/8 seconds; 

at 5-2---11/16 seconds; at 5-3---ll/24 seconds. The 36 items CreaI 

faces) were rando~ sorted into three item groups of 12 each, shown 

in Table IV-2. With 21 subjects, the Graeco-Latin 5quare was replicated 

three tiInes. With the three eJq)osure conventions used, there were 81 

cells, with three scores pGr cell, making a total of 243 measurements. 

The apparatus and testing procedures are described in 

detai! in Chapter IV. 

Findings. The analysis of variance is shown in Table IV-3, and the 

breakdown of scores for the significant variables of eJqJosures and order 

is gi. ven in Table Iv-4. 
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Performance was not a f\ulction of the tachistoscopic 

speed variations employed here. The over-all accomplishment 

was 70 percent. There was a significant improvement in 

performance over successive item groups, and this was 

striking~ related to the number of exposures. Whereas on their 

first item-group subjects: effected 12 percent of their closures 

on a single eJq)osure and 5 percent of them on the triple e:xposure, 

on their third-itan group they were effecting 24 percent of 

closures on the single e.xposure and 3 percent on the triple 

eJq)osure. Disregarding order, of a1l closures accomplished, 

57 percent were effected on one eJq)osure, 31 on wo exposures, 

and l2 on three. 
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TABLE IV-l 

GRAEDO-LATIN 5QUARE DESIGN Er1PIDYED IN EXPERINENT IV 

Order of Tachistoscopic 5peeds and Item Groups. 

Subjects First 5econd Th:ird 

l. 10 19 5-1 1-1 5-2 1-2 5-3 1-3 
2 II 20 5-2 I-1 5-3 I-2 5-1 1-3 
3 12 21 5-3 1-1 5-1 1-2 S-2 I-3 

4 1.3 22 5-1 1-2 5-2 1-3 5-3 I-1 
5 14 23 5-2 I-2 5-3 I-3 5-1 1-1 
6 15 24 S-3 I-2 5-1 I-3 5-2 I-1 

7 16 25 5-1 I-3 5-2 1-1 5-3 1-2 
8 17 26 5-2 I-3 5-3 I-1 5-1 I-2 
9 18 27 5-3 I-3 5-1-I-1 5-1 I-2 

TABLE IV-2 

GROUPING OF TEaST-Imrs ACCORDING TO ORDER OF PRESENTATION 

Item 
Groups Items 

1-1 1.3 36 14 1 28 2 34 23 22 35 9 lB 

1-2 24 62 26 51 10 11 27 33 5 25 70 15 

1-3 67 37 32 16 39 6 46 17 69 49 8 12 
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TABLE IV-3 

ANALYSIS OF VARIANJE DUE TO TACHISIDSCOPIC SPEEDS AND EXPOSORES 

Source SS MS F P 

Item Groups (1) 2 2.03 1.02 

Speeds (S) 2 2.03 1.02 

Order (0) 2 38.62 19.31 5.09 (.01 = 4.75) 

Expo sur es (E) 2 576.03 288.02 75.99 (.01 : 4.75) 

Interactions 

1xS 4 15.33 3.83 

1 x 0 4 4.00 1.00 

1xE 4 20.07 5.02 

SxO 4 28.15 7.04 

SxE 4 23.26 5.82 

OxE 4 94.22 23.56 6.22 (.01 = 3.44) 

Remainder 48 235.50 4.91 

Within CeUs 162 614.67 3.79 

Total. 242 1653.91 
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TABLE IV-4 

SCORES BY EXPOSURES AND ORDER 

Order 

Eiq>osures First Second Third Total. 

Single 85 137 166 388 

Double 62 76 72 210 

Triple 36 27 21 84 

Total 183 240 259 682 
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EXPERlMENTV 

CIDSURE WITH OCOMPLETE WORDS AT DIFFERENT TACHISTOS:;OPIC SPEIDS 

Purpose. This was to see how perception of incomplete words 

compared with perception of the Closure Faces under the condition of 

tachistoscopic presentation (Experiment IV). 

Procedure. The e:xperiment occurred in conjunction with Experiment 

IV. The.36 incomp1ete words (illustrated in Appendix C) were randomJ..y 

sorted into three item groups. Experimental design and procedure were 

identical except that S-l was not tachistoscopic, but was a five-second -
presentation. Since the subjects participated in both Experiments IV 

and V at the sarne one-hour session, the order of experiments was 

alternated from subject to subject. 

Findings. 'IWo analyses of variance, one for total scores, disregard-

ing the nWllber of exposures, and the other for scores under Speeds 2 and 

.3 o~, taking account of the number of exposures, are shown in Tables 

V-1 and V-2, respective1y. The relevant breakdown of scores is given 

in Table V-3. 

Performance did not vary significant1y under the different 

speeds employed; the five-second exposure time was not marke~ more 

effective than the tachistoscopic exposure speeds. The item groups 

differed significantly in difficulty, and performance on particu1ar 

item groups was significant1y re1ated to the nurnber of exposures. With 

respect to overall scores, under the three speed conditions, there was 



- 72 -

a significant improvement in performance on successive item groups. 

The over-all accomplishment was 69 percent,; for the 

tachistoscopic conditions, onlY, it was 66 percent. 

In ter.ms of the number of tachistoscopic exposures 

required, 53 percent of the closures were effected on the single 

exposure, 30 percent on the double, and 17 percent on the triple. 

This is comparable to perfonnance with the Closure Faces (Elcperiment 

IV) where the corresponding percentages were 57, 5.1, and 12. 



- 73 -

TABLE V-l 

ANALYSIS OF VARIAlCE DUE TC SPEEDS, ITFl1 GROUPS, ORnER. 

Source cl! SS MS F P 

Speeds 2 ]4.25 7.]2 

Order 2 34.99 17.49 5.59 (.01 : 5.06) 

Item Groups 2 73.65 36.82 11.76 (.01 = 5.06) 

Remainder 20 98.11 4.86 

Within ce11s 54 169.06 3.13 

Total 80 
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TABLE V-2 

ANALYSIS OF VARIAlCE DUE 'IO SPEEDS Ai'JD maSURES 

Source dt SS MS F P 

Speeds (s) 1 .39 .39 

Item Groups (1) 2 23.42 1l.71 4.80 (.Ol = 4.82) 

Order (0) 2 8.64 4.32 

Exposures (E) 2 220.45 1l0.27 45.19 (.01 : 4.82) 

Interactions 

Sxl. 2 .98 .49 

SxO 2 .65 .33 

SxE 2 6.47 3.24 

IxO 4 6.25 1.56 

IxE 4 47.10 1l.78 4.83 (.01 : 3.51) 

OxE 4 9.55 2.39 

Triple Interaction 

IxOxE 8 73.90 9.24 3.79 (.01 : 2.69) 

Remaining triple 
and quadruple 
interaction 20 88.84 4.44 

Within celJs 108 264.00 2.44 

Total 161 750.64 
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TABLE V-3 

SCORES BY EXPOSURES AND ITEM GROUPS 

Ex:posureg 
Item Groups Single Double Triple Total 

I-l 77 32 16 125 

I-2 54 44 35 133 

I-3 96 52 24 172 

Total 227 128 75 430 
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EIPERn1ENT VI 

BRIGHTNESS AND CLARITY AS FACTORS IN CLOSURE WITH FACES 

Purpose. This was, first, ta see if perception of the Closure 

Faces, under the condition of direct inspection, was significant~ 

affected by changing the brightness and clarity of definition of the 

projected test-items, and, second, ta measure the rapidity of closure. 

Procedure. An anal ysis of varianc e design was employed, based on 

a 2 x 2 x 4 x 4 Graeco-Latin Square, shown in Table VI-l. TW'o 

TREATNmTS were: T-l---where the image was in focus; T-2--where the 

image was out of focus (hence, gra:y and foggy, with the ordinar~ 

sharp contours between white and black patches mark~ blurred). 

'IWo CONDITIONS were: C-l---in which a white matte cardboard screen 

was used; C-2---in which a dull black matte cardboard screen was used. 

The thirty-two items used were rando~ sorted into four ITEM GROUPS 

of eight each, as shawn in Table VI-2. 

The screen image l'las 18 inches by 24, 70 inches distant 

from the projector lens. In the out-of-focus treatment, the image 

was focussed 36 inches ahead of the lens. Subj ecta were seated six 

feet from the screen, about 30 degrees off center. The refiectance 

of the white screen was 3.2 and that of the black .2 as measured by a 

Weston Universal photographie light meter. 

Times, from the instant the picture was flashed on the 

screen, until the subject effected the closure and signalled this by 
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turning on a light, were measured on a stop-watch to the nearest 

half-second. Total time allowed per item was 30 seconds. 

The sixteen subjects were young under-graduates---lO 

men and 6 women---wi th a Mean age of 20 years. 

The apparatus and testing procedures are described in 

detail in Chapter IV. 

Fi1ld:Ulgs. Separate analyses of variance were done for both the 

nwnber of correct perceptions and the times (in seconds) for all 

such perceptions. These are shown in Tables VI-3 and VI-4. rh 

effects can be attributed to ei ther the treatments or the conditions 

anployed. Subjects perceived the items as readily out of focus 

as in focus, and on a black, dull screen as on a white bright one. 

Table VI-5 is presented simply to show the average time in 

seconds required to close on an item. The average recorded time 

for a correct perceptionwas four seconds. The average recorded 

time for an erroneous perception was 16.5 seconds. Of aU items 

presented, 64 percent were seen correctly, 14 percent were seen 

incorrect~, and 22 percent were not tried. 
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TABLE VI-l 

GIWCO-IATIN SQUARE DESIGN EMPIDYED IN EXPERIMENT ID. VII 

arder of Treatments, Conditions, Item Groups 

Subjects First Second Third Four th 

1 T-2 0-2 1-1 T-I0-2 1-2 T-2 C-l 1-3 T-l 0-1 1-4 
2 T-1 C-2 1-1 T-2 C-l 1-2 T-1 C-1 1-3 T-2 C-2 I-4 
3 T-2 0-1 I-l T-1 0-1 1-2 T-2 0-2 I-3 T-l C-2 I-4 
4 T-1 0-1 I-l T-20-2 1-2 T-10-2 1-3 T-2 0-1 1-4 

5 T-2 0-2 1-2 T-10-2 1-3 T-2 C-1 1-4 T-1 0-1 I-l 
6 T-1 0-2 I-2 T-2 C-l I-3 T-l 0-1 I-4 T-2 C-2 1-1 
7 T-2 C-1 I-2 T-1 0-1 1-3 T-2 0-2 I-4 T-10-2 1-1 
8 T-1 C-1 I-2 T-2 C-2 1-3 T-l C-2 I-4 T-2 C-1 I-l 

9 T-2 C-2 1-3, T-l C-2 I-4 T-2 C-1 I-l T-l C-1 I-2 
la T-1 C-2 I-3 T-2 C-1 1-4 T-1 C-l 1-1 T-2 C-2 1-2 
11 T-2 C-1 I-3 T-1 C-1 1-4 T-2 C-2 1-1 T-1 C-2 1-2 
12 T-1 C-1 1-3 T-2 C-2 I-4 T-1 C-2 1-1 T-2 C-1 I-2 

13 T-2 0-2 I-4 T-l C-2 1-1 T-2 0-1 I-2 T-1 0-1 I-3 
14 T-10-2 I-4 T-2 C-1 1-1 T-1 0-1 1-2 T-2 0-2 1-3 
15 T-2 C-1 I-4 T-1 C-1 1-1 T-2 C-2 I-2 T-l C-2 I-3 
16 T-1 C-l I-4 T-2 C-2 I-l T-1 C-2 I-2 T-2 C-1 1-3 

TABLE VI-2 

GROUPING OF 'lEST-ITEMS ACCORDlm TC ORDER OF PRFSENTATION 

Item Items GrouEs 
I-1 24 34 18 67 li 2,3 49 7 

I-2 13 la 5 39 51 33 46 70 

1-3 36 15 6 8 17 16 12 14 

1-4 37 26 1 22 32 62 25 69 
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TABlE VI-.3 

ANALYSIS OF VARIANJE FOR NUl1BERS OF lTErJ'JS PEF.CEIVID 

Source df 55 MS F p ' 

Treatments (T) 1 • .39 .39 
Conditions (C~ 1 1.26 1.26 
Order (0 .3 25.79 8.60 
Item Groups (1) .3 15.15 5.05 

TxC l .14 .14 
TxO .3 8.17 2.72 
TxI 3 3.31 1.10 
CxO .3 ]J.55 4.52 
CxI 3 18.19 6.06 
Ox! 9 57.54 6 • .39 

Residual 33 125.24 .3.80 

Total 6.3 267.73 
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TABLE VI-4 

ABALYSIS OF V.ARIAJ[;E FOR TIMES IN SEX::OlmS FOR ITEHS PEBCEIVED 

Source <if SS MS F P 

-
Treatments (T) 1 146.26 146.26 
Conditions (C) 1 40.38 40.38 
Order (0) 3 90.49 30.16 
Item Groups (I) 3 108.55 36.18 

TxC 1 2.86 2.86 
TxO 3 222.99 74.33 
TxI :; lJ3.90 44.63 
C x 0 3 139.40 46.47 
C xl 3 370.70 123.56 
OxI 9 723.20 80.35 

TxCxO 3 168.96 56.32 
TxCxI 3 68.75 22.92 
TxOxI 9 1189.15 132.13 
CxOxI 9 1445.66 160.63 

TxCxOxI 9 636.24 70.69 3.44 (.01 = 2.50) 

Within Cells 265 5443.92 20.54 * 
Total 328 10931.4]. 

*Here, the third order interac tion is EIlIp10yed in the denominator 
of' the F-ratio to test the signifieanee of' variance. By this test, 
none of' the other effects are found signifieant. The thiY'd order 
interaction represents a highl\y" signifieant -between ee1ls" variance. 
It may be due to an -individual dif'ferencell factor, sinee ee1ls, in 
this analysis, rest on the performances of .individuaJ.. persons. It 
may be the factor of individuaJ.. dif'ferences in speed of closure. 



TABLE VI-5 

&:ORES AND TD1ES (SEDONDS) BY TREATNENTS, CONDTIIONS, OIIDER 

Order T-l C-l T-l C-2 T-2 C-~ T-2 C-2 TotaJL Total Mean 

n t n t n t n t n t 

First 17 103.5 13 81.0 16 85.0 23 55.5 69 325.0 4.71 CD 
1-' 

Second 14 66.5 25 69.5 17 76.5 20 94.5 76 307.0 4.04 

Third 22 165.5 23 88.5 27 73.0 22 57.0 94 384.0 4.08 

Fourth 25 61.0 23 117.0 22 61.5 20 50.0 90 289.5 3.22 

Total 78 396.5 84 356.0 82 296.0 85 257.0 329 1305.5 3.97 

:t-1ean 5.08 4.22 3.61 3.02 3.97 
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EXPERIMENT VII 

BRIGHTNESS AND CLARITY AB FACTORS IN ClOSURE WITH LETTERS 

Purpose. This l'Tas to see hem perception of incomplete letters 

compared with perception of the Closure Faces as affected by the 

brightness and clarity of the test-items, (fuq:>eriment VI). 

Procedure. The eJq)eriment occurred in conjunction with Experiment 

VI. The 20 incomplete block letters (illustrated in Appendix C) were 

randomly sorted into 4 piles of 5 items sach. Exper-lmental design 

and procedure were identical. Since the sUbjects participated in 

both Experiments VI and VII at the saroe one-hour session, the order 

of eJq>eriments was alternated from subject to subject. 

Findings. Results, in terms of scores, are shown in Table VII-l. 

It is evident b7 inspection that the different treatments and 

conditions had no significant effect. Subjects performed as well on 

a dull as on a bright screen, with the image in focus or out of focus. 

The over-all accomplisbment was 46 percent. Compared wi th the average 

time of 9.3 seconds for a correct perception the average time for an 

incorrect perception was 15.5 seconds. Of aU the items, 46 percent 

were sean correctly, 35 percent incoITectly, and 19 percent were not 

tried. A direct comparison be"tween perception of the letters with the 

Closure Faces (E:xperiment VI) is shown in Table VII-2. 



TABLE vn-l 

OOORES AND TIMES (SIDONDS) BY TREATMENTS, CONDITIONS, ORDER 

Order BIF BOF WlF \olOF T Mean 

n t n t n t n t n t 

First 7 59.5 10 60.5 8 113.0 8 123.0 33 356.0 10.78 CD 
VJ 

Second II 121.5 7 60.0 10 106.5 7 99.0 35 387.0 11.06 

Third 6 74.0 9 112.5; 11 88.5 lJ 83.0 39 358.0 9.18 

Four th 11 94.0 10 56.0 10 2l • .$-' 10 97.5 41 269.0 6.56 

Total 35 3le.0 36 289.0 39 329.5' .38 402.5 148 lJ70.0 

Mean 9.77 8.03 8.45 10.59 9.26 
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TABLE VTI-2 

COl-îPARATIVE PERFORHANCE WrTH FACES AND LETTERS 

Faces Letters 

Percent Correct 64 46 

Incorrect 14 35 

Not tried 21 19 

Hean Time Correct 4.0 9.3 
in seconds 
per itElll Incorrect 16.5 15.5 

Not tried 30.0 (max.) 30.0 (max.) 
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m'EIill1ENT VIII 

CIDSURE WITH CENTRAL AND PERIPHERAL FIXATIOl'5 

Purpose. This was to see if perception of the Closure Faces was, 

under the condition of tachistoscopic representation, as effective 

when the items were presented to the eye peripherally as when 

presented centrally. 

Procedure. An a.ruil.ysis of variance design was employed based on a 

2 x 2 x 2 Graeco-Latin Square, shown at Table VIII-l. TVa Methods 

werel M-l---where the subject wa'tched a fixation point in the centre 

of the projected test item; and M-2---where the subject watched, 

successively, fixation points at the four corners of the projected test 

item. The thirty-six items were randomly sorted into two Item Groups 

of eighteen each. 

The over-aJ.2 screen image of a test-item was a 

20U x 30u upright rectangle. The central fixation point was at the 

center of the image. For the peripheral method, four fixation points 

were superimposed on the screen area occupied by the :ilna.ge, in a 

rectangular 12- x 16" pattern. 

The subj ec t sat four feet away from the screen a t a 300 

angle off-center. (The visuaJ.. angle subtended by the image, in a 

central fixation, was, therefore, about 18 degrees). The room am the 

screen were completely dark except for a bright pin-point of light, at 

the fixation point (or four such points, for the peripheral method), 
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which blinked with a 1/18 second flash at 11/18 seconds intervals. 

The subject watched thisj he was told that after it had flashed four 

or five times the test-item would flash on the screen oncel at 1/18 

second exposurej it would appear again, after four flashes of the 

e:xposure pointl and would appearl similarlyl a third and a fourth 

timej he was then to describe itl if he had perceived what it wasj 

he was also to note and state on which e:xposure he had effected the 

closure. In the peripheral methodl the procedure was the same e.xcept 

that the subjectl starting at the upper 1eft fixation pointl switched 

to the upper right following the first eJq)osure of the test-item, and 

similarly moved to the 1ower-left, then the 1ower-right, following 

the second and third axposures of the test-item. The subject was told 

the purpose of the eJlPeriment and invited to keep his gaze rivetted 

to the fixation points (and in this, he was automatically assisted--­

according to the 1ater testimony of MOst subjects---b,y the blinking of 

the fixation points). 

With 12 subjects, 6 men and 6 women, undergraduates, 

average age 20 years~ the design was replicated tbree Mmes. With 

scores broken down b,y the four e:xposures, there were, therefore, 32 

celJs, and 96 readings, in all. 

Findings. The analysis of variance is shown in Table Vln-2, and 

an illustrative breakdown of scores in Table vrn-3. There was no 

significant difference between the wo methods of viewing. No 

perceptua1 advantage waa gained by fixating the center of the test-item, 
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as against fixating one or another of i ts corners. There 

was no significant difference between scores obtained on the 

first, second, third, or fourth exposure. It may be noted 

that 70.6 percent of the items were percei ved. 

It will be appreciated that the situation lias 

advantageous for peripheral viewing. The black and white 

brightness differences were striking, and peripheral acuity 

vlould be, therefore, quite adequate ta the task. Again, with 

the four fixation points, each of four quadrants in the figure 

would be given in near-central vision. A severe test would have 

required pGripileral perception with but one fixation point, 

placed i'urther off-center. The present experiment may be 

construed as revealing on~ that direct, foveal presentation of 

the figures is not essential for their perception, nor, in 

comparison wi th the peripheral displac ements of the images 

enployed here, especi~ advantageous. 
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TABLE VITI-l 

GR.AJCO-LATIN SQUARE DESIGN EMPInYED IN EXPKRJl1ENr VUI 

Order of Methods and Item Groups 

Subjects First Second 

1 5 9 1-1 M-2 1-2 M-l 

2 6 10 1-2 M-2 1-1 M-l 

3 7 U 1-1 M-l 1-2 M-2 

4 8 12 1-2 M-. 1-1 M-2 

TABLE vnI-2 

ANALYSIS OF V~E BE'IWEEN CENTRAL AND PERIPHERAL FIXATIORS 

Source df SS MS F p 

Methods (M) 1 .85 .85 

Item Groups (I) 1 1.77 1.77 

Order (0) 1 8.77 8.77 

Exp o sur es (E) 3 33.29 1l.09 

MxI 1 8.76 8.76 
MxO 1 .84 .84 
MxE 3 1l.28 3.76 
IxO l .09 .09 
IxE 3 5.69 1.90 
OxE 3 25.36 8.45 

Residual 13 146.64 1l.28 

Wi thin C ells 64 562.66 8.79 

Total 95 806.00 
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TABLE IDr-,3 

SJORFS BY EXPOSURES FOR CENl'RAL AND PERIPHERAL FIXATIOas 

Exposures. 

Method lst 2nd ,3rd 4th Total 

Peripheral 24 ,32 28 47 1.31 

Central 31 45 25 39 140 

Total 55 77 53 86 271 
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nPERIMENT IX 

CIDSURE ON ONE AND 1WO TACHISTOSCOPIC EXPO&JRES 

Purpose. This vas to see if perception of the Closure Faces with 

central tachistoscopic e:x:posure of the test-items, vas as efficient 

vi th two exposures as vi th four---entailing, therefore a comparison 

wi th findings in EJq:l eriment VIII. 

Procedure. The central representation employed in Experiment VIn 

was employed, vith a similar design, and all other elements and 

procedures identical except that only two e:xposures vere given. Eight 

subjects were used. 

Findings. The results are shawn in Table IX-l. It is noted that 

68 percent of the items vere perceived (comparable to the 71 percent 

perceived in Experiment ml) and that results vere evenJ.;y' divided 

betW'een the first and the second e:xposures. 
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TABLE IX-1 

PlŒiCEPTIOm WITH ONE AND 'IWO TACHISTOSCOPIC EXPOSURES 

Item Groups 

Group 1 

Group 2 

Total 

Exposures 

Order First Second Total 

lat 

2nd 

Ist 

2nd 

22 

23 

24 

17 

86 

16 

25 

23 

25 

89 

38 

48 

47 

L2 

175 
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EXPERlMENT X 

CLœURE WI'IR AFTER- IMAGES UNDER FLICKERINJ LIGHT AND SOUND 

purpose. This was to find out more about perception of the 

Closure Faces when presented in the state of negative after-images 

specifically, to compare performance under the condition of observation 

without flickering light with performance under, first, the condition 

of flickering light, and second, the condition of light and sound 

flickering sinml taneously --- employing as comparative criteria the 

number of faces seen and, additionally, the durations of the after­

images in seconds. 

Procedure. An analysis of variance design ws employed, based on 

a 3 x 3 x 3 Graeco-Latin Square, show in Table X-le The three vari­

ables were TREA'n-IENTS, lTE71 GROUPS, and ORDER. The three 'IREATMENTS 

were T-I --- induction and observation of the negative after-images 

under steady (non-flickering) light; T-2 --- under light flickering 

at three cr,ycles per second; T-3 --- under light and sound flickering 

simul taneously a t three cycles per second. '!he 24 Closure Faces were 

randomly sorted into three item groups of eight each, as shown in 

Table X-2. With 27 subjects the Graeco-Latin Square ws replicated 

three times. There were, therefore, 27 cells, with three subjects 

in each, making a total of BI measurements; these were of wo kinds, 

capable of being independently analyzed --- namely, the number of 

items correctly seen, and the durations in seconds of the after-
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images. An additional measurement ws introduced for the last 18 sub­

jects --- namely, the time in seconds from the onset of the after-image 

until --- if it occurred --- the instant of closure. 

The timing was done as follows: the subject's thumb 

and forefinger rested on a toggle-switch; he pushed this forward and 

back when he judged that the after-image had gone (·gone" being his own 

subjective standard of the decayed nature or useless state of the after­

image --- as explained to, and established by, hi;n in the preliminary 

practice session); this flashed on a snall light in front of the 

experimenter and enabled him to take 2 stop-watch readings. The last 

18 subjects were required, in addition, to flick the switch on and off 

when they "closed" on any of the items. Subjects were also required, 

simultaneOllsly, to repart verbally when the after-image had gone. 

This method of timing admitted small inaccuracies; however, complex 

and exact timing procedures seemed unnecessary at a stage where interest 

lay in broad affects. 

The subjects were 27 under-graduates --- 16 men and il 

women --- wi th a mean age of 20 years. 

The apparatus and testing procedures are described in 

detail in Chapter IV. 

Findings. The analysis of variance for numbers of items seen . ia 

shown in Table X-3. Scores for significant variables are depicted in 
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Figure 2. 

The analysis of variance for durations of the after­

imagea (time from the instant the subject turned his gaze to the blank 

screen where he was to observe the afte~image until it was gone) i5 

shawn in Table x-4. Mean times for significant variables are shown 

in Table X-'. The mean times for items seen and for items not seen, 

under the three experimental treatments, are shawn in Table x-6. 

Mean t imes, in seconds, until onset of cJ.osure in those 

instances where the items were sean (from the instant of turning the 

eyes to the blank viewing-screen) are shawn in Table X-7. 

Perceptual performance was marked1y superior under 

Treatments 2 and 3 (flickering light, and flickering sound and light) 

than under Treatment l (steady light). The addition of sound nicker­

ing simultaneously with the light (T-3) had no effect. 'Ihere ws a 

moderate, and probably significant, increase in performance over 

successive item groups. There was a significant interaction between 

Treatments, Item Groups, and Order; this was the "between cells" 

variance, presumably attributable to the "fall" of trios among cells. 

The "life" of the after-image, measured from the moment 

the eyes shifted to the viewing-screen, was not a function of the 

treatments, nar of experience with successive item groups. (It must 

be pointed out, however, that while the after-image appeared at once 
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under the condition of flicker, it did not appear until a few seconds 

after the eyes shifted to the viewing screen, under the condition of 

steady light; the "life" of the alter-image under Treatment 1 was less, 

therefore, than under the other two treatments; this aspect is dealt 

with in a supplementary note, below.) There was no significant 

difference in the durations of the alter-images for items seen co~ 

pared te items not seen. 

There was a marked difference in the tirne, following 

fixation of the viewing screen, taken te effect the closures --- ten 

seconds, under Treatment l compared te five seconds, under Treatments 

2 and 3. 

The finding of main interest was that 75 percent of the 

items were seen under the condition of flicker and only 50 percent 

were Been under steady light. 

Supplementary Note. To check on the question of the time required for 

the appearance of the negative after-image under Treatment 1 (steady 

light), the f ollowing supplemen tary s tudy was done. Eight addi tional 

subjects were each testad under Treatments 1 and 2, employing two 

it~groups of tan items each - the combination and order of treatments 

and i tem-groups being systema. tically balanced. Subjects signalled the 

appearance of the after-L~ge, under Treatment l (steady light), and 

its disappearance under both treatments. 

The m.ean time for the appearance of the after-image was 
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7.4 seconds. The mean daration, in seconds, for the after­

image, fram its appearance until its disappearance was, for 

Treatment 1 - 38.6 seconds, and for Treatment 2 - 38.2 seconds. 

This result is surprising, and the question of the 

duration of the negative after-ima.ge under the wo conditions 

of steady light and flickering light remains unresol vad. There 

is no doubt at ail that a few seconds ela.pse before the onset 

of the negative after-image under the condition of steady light, 

and that it cornes on at once under flicker. Experiment land, 

evident~, Experiment X indicate that the duration of the after­

image is less, on the average, under direct light than with 

flicker; but this was not verified in the present supplementary 

study. The great variability between subjects, under the different 

viewing conditions, suggests that numerous readings with a large 

number of subjects under IIDJ.ch more exacting methods of measurement 

than those errployed in the present investigation v-TOuld be required 

to specify parameters for the onset of the after-image, and its 

duration, under direct light and under different flicker ratios and 

rates. 
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'W3LE X-1 

GRAECo-LATIN SQUARE DESIGN EMPLOIED IN EXPERIMENT NO. X 

arder of Treatmenta and Item Groups 

Subjects First Second Th1rd 

11019 T-2 I-1 T-1 I-2 T-3 I-3 
2 Il 20 T-1 I-1 T-3 I-2 T-2 I-3 
3 12 21 T-3 I-1 T-2 I-2 T-1 I-3 

413 22 T-2 I-2 T-1 I-3 T-3 I-1 
5 14 23 T-1 I-2 T-3 I-3 T-2 I-1 
615 24 T-3 I-2 T-2 I-3 T-1 I-1 

7 16 25 T-2 I-3 T-1 I-1 T-3 I-2 
8 17 26 T-1 I-3 T-3 I-1 T-2 I-2 
9 18 27 T-3 I-3 T-2 I-1 T-1 I-2 

TABLE X-2 

GROUPING OF TEST-ITEMS ACCœDIID TC ORDER OF PRESENTATION 

Item 
Groups Items 

I-1 24 13 1 34 67 51 23 22 

I-2 32 62 10 11 33 5 25 69 

I-3 14 18 12 16 .39 6 8 17 
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TABLE X-3 

.A.NALYSIS OF VARUNCE FOR ITEMS SEEN 

Source di SS MS F* 

Treatments (T) 2 46.89 23.45 10.28 

Item Groups (I) 2 2.30 1.15 ---
Order (0) 2 15.63 7.82 3.k3 

Interactions 

TxI 4 14.58 3.65 --
TxO 4 6.81 1.70 
IxO 4 6.95 1.74 

Triple Interaction 8 95.51 11.94 5.24 

Within Cella 54 123.33 2.28 * 

Total. 80 312.00 

'* While the triple interaction variance is highly 
significant, it would not be appropriate tor 
testing the significance of the main effects. 
'lhe logic appears to be that advanced by Wert, 
Neidt, and Ahmann ( 46, p. 196 and p. 201) and 
by Johnson ( 19, pp. 280-284). Basis for the 
present triple interaction variance seems to be 
the chance fall of scores to the cells, as 
engendered by the experimental design. 

P 

(.001=7. 1!) 

(.05=3.15) 

(.001=3.87) 
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TABLE 1-4 

.AN.A.LYSIS OF VARIANCE FOR DURATIONS OF AFTER-IMA.GES 

Source <if 55 1-5 F P 

Treatïîiënts CT) 2 1.8$0 .925 

Item Groups (I) 2 .483 .241 

Order (0) 2 1.913 .957 

Interactions 

T:xI 4 89.425 22.356 3.44 (.01=3.65) 
TxO 4 62.904 15.726 2.42 (.05=2.37) 
IxO 4 30.682 7.671 

Triple Interaction 8 6.355 .794 

Within Cells 54 350.818 6.497 

Total 80 544.430 
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TABLE x-5 

MEAN DURA TIONS IN SECONDS Fœ liL AFTER- JlofAGES 

Treatments 
steady Flickering Flickering 

ltem Groups Light Light Light & Sound Total. 

Group 1 46.2 24.1 36.1 35.4 
Group 2 26.5 35.8 45.8 36.1 
Group 3 31.1 43.4 21.0 36.1 

Total 36.8 34.4 36.3 35.8 

TABLE x-6 

MEAN DURA TIONS IN SECONDS FOR AFTER- D"..A.GES SEEN AND NOT SEEN 

Treatments 
steady Flickering Flickering 

Items Light Light Light & Sound Total. 

Se en 40.4 34.9 31.4 31.3 
Not Seen 33.1 33.3 33.9 33.4 

Total 36.8 34.4 36.3 35.8 
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TABLE 1-7 

MEAN TIME IN SECONDS UNTIL ONSET OF CLOOURE 

Treatments 
Steady Flickering Flickering 

Order Light Light Light & Sound Total 

First li.O 4.8 ,.8 6.6 
Second 10.6 4.6 6.0 6.7 
Third 8.4 ,.2 3.8 ,., 

Total 9.8 4.9 ,.1 6.2 
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EXPERD-1ENT XI 

PERCEPTUAL EXPECTANCY AS A FACTOR IN CLOSURE 

Ptgpose. This ws ta see ta what extent perception of the Closure 

Faces ws affected Qy a changed expectancy on the part of subjects, and 

ta note this under threedifferent perceptual conditions---namely: direct 

inspection of the positive test-item with ample time allowed for closure; 

tachistoscopic viewing of the item for brief periods perm1tting of only 

one fixation; and observation of the test item, in the form of a nega­

tive after-image, with one fixation, ample time being allowd for closure. 

Procedure. An analysis of variance design ws employed, based on a 2x3 

x6x6 Graeco-Latin Square, shown in Table XI-l. Two SETS (expectancies) 

were: S-l---where subjects vere told that during half of the test session 

all the test items would be real faces; 8-2--- where subjects were told 

that during half of the test session approximately half of the test items 

would be real, the remainder being "duds". This idea ws elaborated and 

explained wi th sample i terns. A gi ven subj ect went through half of the 

test session under one set, and continued through the other balf under 

the other set. Subjects had no knowledge of the item groupings. 

The three viewing CONDITIONS were: C-I----t;he positive test 

item projected on the screen for direct inspection for a period of ten 

seconds; C-2---the positive item flashed tacbistoscopically on the screen 

at a speed of l!20 second, for single, double or triple exposures (1l!l2 

seconds apart), as required for closure; C-3---induction of the test­

item, in positive state, as a negative after-image, as a consequence of 
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"burning in" the photographie negati ve of the item by having the subj ect 

stare at a designated central fixation point on it for a period,of thirty 

seconds. 

Six ITEM GROUPS were composed as follows: I-1---8 real faces; 

1-2---8 real faces; 1-3---4 realfaces and 4 false; 1-4---4 real faces 

and 4 false; 1-5---8 falses faces; 1-6---8 false faces. Items were sorted 

into groups at random, as shown in Table XI-2. 

Times, in half seconds, were recorded from the instant the 

item was projected until the instant of closure. 

Thirty- six subj ects were calledfor, as a minimum, by this 

design. The total cella in the design were, therefore, 216. 

The subjects were young under-graduates, 22 men and 14 women, 

with a mean age of 20 years. 

Details of the apparatus and procedures are gi ven in Coopter IV. 

Findings. Three analyses of variance were done. The first, shown in 

Table XI-3, dealt only with correct perceptions of the real items. The 

second, Table XI-4, dealt with nil perceptions (IIdon 1t know" or "can't see") 

for both real and false items. The third, Table XI-S, dealt with misper­

ceptions (real items wrongly seen or false items "seen"). 

Examination of these three tables reveals that perception 

of the real faces was not affect.d by the changed perceptual expectancy, 

the different viewing conditions, or the different composition of the 

item groups. Nil perceptions, and misperceptions were, however, signifi­

cantly affected by these variables. They also reveal significant inter­

action between Conditions and Item Groups. These main effects are shown 
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graphically in Figures 3 and 4. 

It will be noted, first, that there ia no difference between 

the tacbistoscopic and the negative after-image conditions (0-2 and 0-3); 

the difference lies between them and the condition of direct inspection 

(0-1). The ni1 perceptions show a moderate but significant increase, for 

all viewing conditions, when the expectancy is changed from expecting all 

real faces (S-l) to expecting on1y about half to be real. For each Set, 

however, the striking feature is the marked increase in ni1 perceptions in 

proceeding from item groups composed of all real faces through those with 

hs.lf real and false to those entirely faIse under Condition l ocly. Looking 

at the picture for misperceptions (Figure 4) the situation is precisely 

reversed. 

In short, in perceiving the reaI items, there was no differ­

ence between any of the three viewing conditions. But tmder Conditions 2 

and 3 subjects were strikingly prone to misperceive false faces as real 

even when warned (S-2)---although Iess prone when warned. 

In analyzing perceptions and misperceptions under Condition 

2, in terms of the number of exposures called for, a reverse relationsh1p 

was revealed, as shown in Figure 5. Most of the perceptions were consurn­

mated wi th a single tachistoscopic exposure; most of the misperceptions 

were consummated with a triple exposure. 

As shown in Table XI-6 an appreciably longer time ws taken 

in making an incorrect closure than in making a correct one. 
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TABLE XI-1 

GRAEIlQ-UTIN SQUARE DESIGN EMPIOYED IN EXPERIMENT ID. VIII 

Order of Sets (S), Condi tions (C), and Item Groups (I) 

Subjects First Second Third Fourth . Fifth Sixth 

5-C-I S-C-I S-C-I 5-C-I S-G-I S-G-I 

1 1-1-1 1-2-3 1-3-5 2-1-2 2-2-4 2-3-6 
2 1-2-1 1-3-3 1-1-5 2-2-2 2-3-4 2-1-6 
3, 1-3-1 1-1-3 1-2-5 2-3-2 2-1-4 2-2-6 
4 2-1-1 2-2-3 2-.3-5 1-1-2 1-2-4 1-3-6 
5 2-2-1 2-3-3 2-1-5 1-2-2 1-3-4 1-1-6 
6 2-3-1 2-1-3 2-2-5 1-3-2 1-1-4 1-2-6 

7 1-1-3 1-2-5 1-3-2 2-1-4 2-2-6 2-3-1 
8 1-2-3 1-3-5 1-1-2 2-2-4 2-3-6 2-1-1 
9 1-3-3 1-1-5 1-2-2 2-3-4 2-1-6 2-2-1 

10 2-1-3 2-2-5 2-3-2 1-1-4 1-2-6 1-3-1 
11 2-2-3 2-3-5 2-1-2 1-2-4 1-3-6 1-1-1 
12 2-3-3 2-1-5 2-2-2 1-3-4 1-1-6 1-2-l. 

13 1-1-5 1-2-2 1-3-4 2-1-6 2-2-1 2-3-3 
14 1-2-5 1-3-2 1-1-4 2-2-6 2-3-1 2-1-3 
15 1-3-5 1-1-2 1-2-4 2-3-6 2-1-1 2-2-3 
16 2-1-5 2-2-2 2-3-4 1-1-6 1-2-1 1-3-3 
17 2-2-5 2-3-2 2-1-4 1-2-6 1-3-1 1-1-3 
18 2-3-5 2-1-2 2-2-4 1-3-6 1-1-1 1-2-3 

19 1-1-2 1-2-4 1-3-6 2-1-1 2-2-,3 2-3-5 
20 1-2-2 1-3-4 1-1-6 2-2-1 2-3-3 2-1-5 
21 1-3-2 1-1-4 1-2-6 2-3-1 2-1-3 2-2-5 
22 2-1-2 2-2-4 2-3-6 1-1-1 1-2-3 1-.3-5 
23 2-2-2 2-3-4 2-1-6 1-2-1 1-3-3 1-1-5 
24 2-3-2 2-1-4 2-2-6 1-3-1 1-1-3 1-2-5 

25 1-1-4 1-2-6 1-3-1 2-1-3 2-2-5 2-3-2 
26 1-2-4 1-.3-6 1-1-1 2-2-3 2-3-5 2-1-2 
27 . 1-3-4 1-1-6 1-2-1 2-3-3 2-1-5 2-2-2: 
28 2-1-4 2-2-6 2-3-1 1-1-3 1-2-5 1-3-2 
29 2-2-4 2-3-6 2-1-1 1-2-3 1-3-5 1-1-2-
30 2-3-4 2-1-6 2-2-1 1-3-3 1-1-5 1-2-2 

31 1-1-6 1-2-1 1-3-3 2-l-5 2-2-2 2-3-4 
32 1-2-6 1-3-1 1-1-3 2-2-5 2-3-2 2-1-4 
33 1-3-6 1-1-1 1-2-3 2-3-5 2-1-2 2-2-4 
34 2-1-6 2-2-1 2-3-3 1-1-5 1-2-2 1-3-4 
35 2-2-6 2-.3-1 2-1-3 1-2-5 1-3-2 1-1-4 
36 2-.3-6 2-1-1 2-2-3 1-3-5 1-1-2 1-2-4 
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TABLE XI-2 

GROUPING OF TEST-ITEMS ACCORDING TC ORDER OF PRESENl'ATION 

Item 
Groups Items* 

I-l 1 14 8 61 5 12 69 1 

I-2 16 18 6 11 34 32 13 22 

I-3 25 (11) 24 26 (31) 33 (46) (10) 

I-4 (2) 49 23 ( 36) 62 51 (15) (9) 

I-5 (29) (64) (35) (52) (19) (58) (45) (4) 

I-6 (44) (48) (21) (20) (63) (60) (59) (30) 

*Bracketed items were talse items---achieved in sorne instances 
by presenting real items upside down. 

TABLE n-3 

ANALYSIS OF VA.R:rANJE FOR REAL ITEMS PEFCKI:VED 

Source df' SS MS F P 
..-

Sets (S) 1 4.89 4.89 
Conditions (C~ 2 9.68 4.84 
Item Groups (I 2 10.68 5.34 
Order (0 5 40.10 8.14 2.49 (.05 = 2.37) 

S xC 2: 5.80 2.90 
SxI 2: 2.91 1.45 
SxO 5 28.95 5..19 
C xI 4 22.21 5.55 
CxO 10 55.44 5.54 
IxO 10 80.77 8.08 2.47 (.025 = 2.27) 

Residual 64 238.30 3.12 

Total 101 500.33 
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TABLE XI-4 

ANALYSIS OF VARIAIDE FOR NIL PEBCEPTIOK) 

Source <if SS MS F P 

Sets (S) 1 60.16 60.16 16.95 (.01 = 6.63) 
Conditions (C) 2 l.54.19 77.09 21.72 (.01 = 4.61~ 
Item Groups (1) 5 177.44 35.l.,8 10.00 (.01 = 3.02 
Order (0) 5 15.44 3.09 

SxC 2 4.09 2.04 
SxI 5 8.4.5 1.69 
SxO 5 1.95 1.59 
CxI 10 1ll.03 11.10 3.13 (.01 : 2.32) 
CxO 10 34.70 3.47 
IxO 25 106.95 4.28 

Residual 145 515.44 3.55 

Total 215 1195.84 

TABLE XI-5 

ANALYSIS OF VARIANJE FOR A1L I~ MISPEECEIVED 

Source <if sB MS F p 

Sets (S) 1 38.34 38.34 8.67 (.01 : 6.81) 
Cohditions (C) 2 112.29 56.14 12.70 (.01 = 4.75~ 
Item Groups (1) 5 268.08 53.62 12.13 (.01 : 3.14 
Order (0) 5 2.42 .LB 
S xC 2 5.01 2.50 
SxI 5 12.75 2.55 
SxO 5 15.07 3.01 
CxI 10 105.49 10.,5 z. 39 (.01 : 2.44) 
CxO 10 47.32 4.73 
IxO 25 

Residual l45 640.88 4.42 

Total 215 928.11 
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TABLE n-6 

MEAN TIME IN s:moms FOR PElCEPTIOm Am MISPERCEPTIOlf3 

Condition 1 

Condition 3 

Total 

Perceived 

2.17 

3.63 

Misperceived Called Duels 

5.29 
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False 

90 

85 

80 

75 

70 

65 
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20 Conditions! 

15 Direct: 

10 Tachistoscopic! ____ _ 

05 After-Images! ••••••••• 

00 

Real R--F False 

Set 2 

FIGURE 3. The affect on nil perceptions a ttributable to changed 
perceptual expectancy under different viewing conditions. 
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Conditionsr 

Directl 
Number 
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Tachis toscopic: ____ _ 

65 
-----

65 
liter-Images: ..... ..... 
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20 20 

15 15 
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10 10 . ... ..... --------

05 05 ;.;..-==-=.--

00 00 

Rea1 R--F False Real R-F Fals a 
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FIGURE 4. The effect on misperceptions attri-butable to changed 
perceptual eJq)ectancy under different viewing conditions. 
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Number 

100 

90 

80 

70 

60 

50 

40 
-----------

30 

20 

10 

00 
Single 

E:xposure 

Legenda 

Perceptions: 

------------

Dôuble 
@q>osure 

Triple 
EKposure 

Misperceptions J .............. 

FIGURE 5. Breakdown of perceptions and 
misperceptions in terms of the 
number of tachistoscopic 
e~osures required. 
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EXPERTI-lENT XII 

CIœURE WITH ITEM-NEGATIVES 

Purpose. This was to see, first, if perception of the Closure 

Faces in their photographica~ negative state differed from percep­

tion of them in their positive state; and, second, to see if previous 

experience with the test-items in their positive state affected 

perception of them in their negative state. 

Procedure. An analysis of variarce design was employed based on a 

2 x 3 x 6 x 10 Graeco-Latin Square, shawn in Table XII-le Tw'o viewing 

conditions were: direct inspection (D) for 5 seconds; and a single 

tachistoscopic exposure (T) at l/Jf3 of a second. Three treatments 

were: original presentation of photographie negatives of the test­

items (N); original presentation of the item-positives, with, later in 

the test series, presentation of these same items in their negative 

state (PN); original presentation of item-positives with, later in the 

test series, presentation of these same items in their negative state, 

reversed (from laft to right) in respect of their original orientation 

as item-positives (PNR). The 42 items were randoIliq sorted into 6 

groups of 7 items each, shovm in Table llI-2. There was a ten-stage 

order of presentation. The design called for a minimum of 36 subjects. 

Table XII-l reveals the actual experimental procedure 

for any given subject. A subject dealt initi~ wi th wo item-groups, 

given as positives, under one condition (say, direct inspection); he 
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dealt with a third item-group, given as negatives, under tbat sarne 

condition; in the fourth and fifth order, he was presented with, res­

pectively, the negatives of one of the "item-groups earlier dealt with 

as positives (the PN treatment) or the negatives reversed of the other 

of the item-groups earlier dealt with as positives (the PNR treatment)­

--both these treatments being given under the same condition (direct 

inspection) employed in the first, second, and third orders; the 

second bal! of the test session duplicated this procedure, using new 

item-groups in orders six, seven, and eight, and employing the other 

condition (in this instance, the tachistoscopic) througbout. 

Subjects were given the usual explanation and practice 

concerning the test. 'Ihey were una:ware of the experimental procedure, 

of the different i tarn-groups, and of the presence of the photographie 

negatives. The last 18 subjects were told that during the series they 

might see a few items which they had seen earlier and that they should 

repart any such instances. AIl items so reported for both the first 

18 and the last 18 subjects were noted. 

Subjects were seated four feet from the screen, about 

30 degrees off center. The screen image was 20 x 30 inches. The 

screen was a Radiant white, pebbled screen; the brightness of the 

projected test-item was about 1.6, measured with a Weston Master II 

Universal Exp os ure Meter. 

Subjects were 36 umergraduates, 15 men and 21 women, 
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wi th a mean ag e of 20 years. 

Details of the apparatus and the testing proc edures 

are gi ven in Chapter IV. 

Findings. The ana~sis of variance is shown in Table XIII-3. 

The significant variation due to Item-Groups indicates tha. t 

the random sorting of items did not result in groups of equal 

d.:i.fficulty. There is an interaction, which is probably sig­

nificant, but would not easily be analyzable, between Item-Groups 

and Treatments. 

The findings of major significance have to do with, 

first, d.:i.fferences due to Treatments, as shawn in Table XII-4, 

and with the rnunber of items that subjects ranarked having seen 

before, shawn in Tables XII-5 and XII-6. 

No subjects seemed to realize (when indirectly 

questioned after the testing session) and none reported the 

presence of photographie negatives in the series, although each, 

in fact, was presented wi th 42 items in that state. O~ 100 

instances were reported of an item having been seen before, men 

the negatives of positives seen earlier were presented, although 

each subject, in fact, was given 24 such presentations. 

It i5 a most interesting finding, therefore, that the 

perceptual performance with negatives, of which the positives had 

earller been seen, was striking~ better (in fact as good as with 

the positives) than the performance with negatives where there 

had been no prior experience with the positives. 



s lat 

1 I-1 P D 
2 P D 
.3 N D 
4 P T 
5 P T 
6 N T 
7 I-2 P D 
8 P D 
9 N D 

10 P T 
U P T 
12 N T 
13 I-) P D 
14 P D 
lS N D 
16 P T 
17 P T 
lB N T 
19 I-4 P D 
20 P D 
21 N D 
22 P T 

~ P T 
II T 

25 I-5 P D 
26 P D 
27 N D 
28 P T 
29 P T 
30 N T 
31 l-6 P D 
32 P D 
3) N D 
34 P T 
.35 P T 
36 N T 

TAB~E :nl~l - GRAIDO-LATIN SQUARE DESIGN FOR EXPERDŒNT nI 
2nd 3rd 4th 5th 6th 7th 8th 

l-2 P D 1-3 N D 1-1 NR D 1-2 N D l-4 P T 1-, P T 1-6 N T 
Jl D P D 1-1 N D l-3 NR D P T N T P T 
P D P D 1-2 NR D I-3 N D N T P T P T 
P T H T 1-1 lm. T 1-2 N T P D P D N D 
N T P T 1-1 li T I-) NR T P D li D P D 
P T P T 1-2 NR T l-3 N T N D . p D P D 

I-3 P D 1-4 N D 1-2 N D l-3 NB. D 1-5 P T 1-6 P T l-1 H T 
N D P D 1-2 Na D l-4 N D P T N T P T 
P D P D 1-3 N D I-4 Na D N T P T P T 
P T H T 1-2 li T 1-) NR T P D P D N D 
N T P T 1-2 NR T 1-4 N T P D N D P D 
P T P T I-) N T l-4 DR T N D P D P D 

1- P D l-5 N D 1-3 NR D 1-~ N D I-6 P T I-1 P T l-2 N T 
N D P D 1-3 N D I-5 NR D P T N T P T 
P D P D I-4 Na D l-, N D N T P T P T 
P T H T 1-3 ·NR T 1-4 N T P D P D N D 
N T P T 1-3 N T l-5 NR T po D H D P D 
P T P T I-iL NR T l-5 H T N D P D P D 

I-5 P D I-6 li D 1-~ N D I-~ lm Il I-1 P T I-2 P T I-) H T 
Il D P D I-4 Na D l-6 li D P T K T P T 
P D P D 1-, H D l-6 BR D H T P T P T 
P T H T I-4 H T l-5 NR T P D P D N D 
li T P T I-4 NR T 1-6 N T P D N D P D 
P T P T I-5 N T l-6 NR T N D pt D P D 

I-o P D 1-1 N D I-5 NR D l-6 N D I-2 P T I-.3 P T I-4 N T 
N D P D 1-5 N D l-1 NR D P T H T P T 
P D P D l-6 NRD 1-1 N D .- l' P T P T 
P T N T I-5 BR T 1-6 N T P D P D H D 
N T P T 1-5 li T I-1 NR T P D H D P D 
P T P T I-6 NR T I-1 N T N D P D P D 

~-~ Il D .L-ii: ~ U I-6 oN D I-~ NR D I-J Il T 1-4 P T I-5 H T 
H D P D 1-6 Na D I-2 Il D P T H T P T 
P D P D 1-1 N D I-2 NR D N T P T P T 
P T N T I-6 N T I-1 NR T P D P D Il D 
N T P T I-6 HR T 1-2 N T P D N D P D 
P T P T 1-1 N T I-2 Na T N D P D P D 

9th 

1-4 N T 
l-4 NR T 
l-5 N T 
l-4 li D 
1-4 NR D 
1-5 H D 
l-~ NR T 
1-5 N T 
I-6 lm T 
l-5 NR D 
1-5 N D 
l-6 NR D 
l-6 li T 
1-6 Na T 
I-1 N T 
1-6 N D 
1-6 Na D 
1-1 N D 
I-1 NR T 
I-1 N T 
I-2 NR T 
I-1 NR D 
I-1 H D 
I-2 DR D 
1-2 N T 
1-2 NR T 
I-) N T 
1-2 N D 
1-2 Na D 
I-.3 H D 
I-) IR T 
1-) N T 
I-4 NR T 
I-) BR D 
I-) N D 
I-4 NR D 

lOth 

I-~ NR T 
1-6 N T 
1-6 NR T 
I-5 NB. D 
1-6 N D 
1-6 NR D 
1-6 N T 
1-1 BR T 
1-1 N T 
1-6 N D 
1-1 lm D 
I-1 N D 
1-1 NR-·T 
1-2 N T 
1-2 NR T 
l-1 NR D 
1-2 N D 
I-2 NR D 
I-2 N T 
l-) NR T 
l-) li T 
I-2 H D 
l-3 NR D 
l-3 N D 
I-3 Na T 
1-4 N T 
1-4 NR T 
1-) NR D 
1-4 N D 
1-4 NR D 
1-If N T 
1-5 KR T 
1-5 N T 
I-4 H D 
I-5 NR D 
1-5 N D 

1-' 
1-' 
()) 
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TABLE XII-2 

GROUPING OF TEST-ITEMS BY OROER OF PRESENTlTION 

Item Groups Items 

I-1 33 14 24 67 5 2 12 

1-2 1 56 · 65 62 7 69 49 

I-3 25 8 40 11 70 53 37 

I-4 16 39 6 47 32 13 9 

I-5 42 18 17 36 10 34 66 

I-6 51 22 23 38 15 35 26 
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TABLE . llI-3 

ANALYSIS OF VARIJ.NCE FOR PERCEPTION OF ITEtw'l-NEG!TIVES 

Source 

Conditions (C) 

Treatments (T)* 

Item Groups (I) 

Order (0) 

C x T 
C x l 
C x 0 
TxI 
T x 0 
IxO 

CxTxI 
CxTxO 

ResiduaJ.. 

Total 

* Breakdown: 
PN + PNR 

N vs 2 

PH vs PNR 

df 

1 

2 

5 

9 

2 
5 
9 

10 
18 
45 

10 
18 

225 

359 

1 

1 

S5 

2.84 

95.54 

139.16 

29.38 

.29 
40.56 
17.27 
69.92 
60.59 

161.45 

59.75 
28.58 

643.16 

1348.49 

88.50 

7.04 

MS 

2.84 

47.77 

27.83 

3.26 

.15 
8.11 
1.92 
6.99 
3.37 
3.59 

5.98 
1.59 

2.86 

88.50 

7.04 

F P 

16.71 (.001= 6.91) 

9.73 (.001= 4.62) 

---

2.83 (.05= 2.26) 

2.44 (.01= 2.!a.) 

2.09 (.05= 1.87) 

2.46 
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TABLE XII-4 

SCORES BY '!REA '!MENT AND ITFl1 GROUPS 

TreatInents 
N PN PNR 

Item Groups N P N P NR Total 

I-1 20 28 30 40 38 156 

I-2 23 45 42 22 23 155 

I-3 41 48 54 62 50 255 

1-4 25 44 40 la. 27 117 

I-5 29 37 44 48 40 198 

I-6 25 51 58 50 41 231 

Total 163 259 268 263 219 1112 

Percent Accomp1ished 30 51 53 52 43 
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TABLE XII-, 

INSTANCES OF ITOO REPORTED AS SEEN EARLIER 

Conditions First 18 Subjects* Last 18 Subjects Total 

PN Trea tments, 23 47 70 
Direct Inspection 

PN Trea tmente, 3 27 30 
Tachis toscopic 

Total 26 74 100 

* Note: The first 18 subjects were not informed, the 1ast 18 subjects 
were, that they might see items 1ater in the series that they 
had seen ear1ier; aIl reports of this were noted. 

TABLE XII-6 

INSTANCES OF ITEMS REPOR 'IED AS SEEN EARLIER 

TreatInents First 18 Subjects Last 18 Subjects Total 

PN Treatment l, 46 61 

PNR Treatrnent 11 28 39 

Total 26 74 100 
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CHAPTER VI 

GENERAL OBSERVATIONS AND COIDI1JSIONS 

The aim, in the foregoing series of eJqJeriments, was to 

ascertain whether perception of the Closure Faces would be facilitated 

or inhibited by (i) variations in the st:i.mul.us-qualities of the test­

items; (il) complication of the viewing conditions, notably with 

respect to restraint of eye-movEIIlents; and, (iii) subjective factors, 

such as axperience with an inconsistent item-series, and state of 

perceptual expectancy. It was pr esumed that (i) and (li) would not 

significantly affect closure performaœe; and it was suggested that 

eJqJerimental negation of the necessity or efficacy of eye-movements 

would have implications for perceptual theory. 

These are the specifie propositions that have been found 

experimentally acceptable or non-acc~table. 

Stimulus Qualities 

1 •• ~ brightness ~ ~ definition 2! ~ black .!!È white 

elements of the test-items are not factors in thsir ---- -- -
p,erception. 

This was confirmed in Experiments VI and VII by comparing 

performance with items markedly dulled and blurred with 

items clearly and brightly defined. Counter evidence 

might be the finding in Experiment X that performance with 

the negative after-images in their poorest state (induced 
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under steady light) was significantly less efficient than 

when they were clear~ defined (induced under fiickering 

light). The proviso should be added to the foregoing 

qypothesis, thereforea ~ ~ condition of free) 

direct inspection. 

2. ~ photographie negatives of ~ test-items .!!..2 

incomprehensible. 

This ,ras not found so. In Experiment XII where subjects 

were instructed to see all items (unaNare of the presence 

of negatives among positives) 30 percent of negatives l-Tere 

seen, as against ,0 percent of the posi tives---both in single­

shot tachistoscopic representation and. direct (, seconds long) 

inspection. Holiever, use of the negatives in "burning-in" the 

images for their SUbsequent induction as negative after-images 

(as perceptible positives) did not confer a.rry perceptuaJ. 

advantage, as demonstrated in Experiment ll. 

3. Closure ~ facilitated :sr. ~ congruity ~ the graphie "parts" 

with ~ natural structure of the implied whole object being 

represented. 

This was not specificalq provedj it is, however, implied by the 

findings in Experiments IV and V, and &:periments VI and VII. 

In the former pair, perception of inconq:>lete faces may be 

compared wi th perception of inconq:>lete words. With both types 

of items, the graphic "partS" were congruent with their 

positions in the conq:>leted whole items. The level and facility 
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of successful accomplishment were approxiroat~ identical 

for both types of items. In the latter pair, the "parts· 

of the letters were IlOt congruent with the whole letters, 

but were such as te conceal and distort the Ullderly:i.ng 

letter-forros. The over-all accomplishment w.i. th the letters 

was 46 percent compared. te 64 percent for the faces; and the 

mean t:iJne per letter was 9.3 seconds compared. to 4.0 seconds 

per face. 

Viewing Conditions 

4. ]\ye-movemen'ts.!!:! neither necessary ~ œ!. essentially 

contributery ~ perception ~ ~ Closure Faces. 

This is clear from the fOllowing findings. In Experiment nI 

the acconplishment with triple tachistoscopic presentations 

was significantly superior to---and the accomplishment wi th 

negative after-images was equal to---that where items were 

avaiIable for direct inspection for 30 seconds. Again, over­

aU performance in Exper:iJnent IV (using triple tachistoscopic 

e:xposures) was 70 percent; in Experiment VI, where the method 

was that of direct inspection for 30 seconds, it was 64 

percent. That the single-double-triple e~osure convention 

used. in these was IlOt a critical factor is ev.i.dent from 

EKperiment XII where only one (single) tachistoscopic eJ<P0Sllre 

was used (at 1/18 second) and the method of direct inspection 

(for 5 secondsh here" the accomplishment in both instances was 

50 percent. 
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5. Time, except ~ ~ instant, is neither necessary for ~ 

essential~ contributo~ ~perception ~~ Closure Faces. 

This is a corollary of the evidence just cited. Some add­

itional facts are to be noted. Of the closures effected 

tachistoscopically in E:xperiment III, 48 percent were 

accomplished on the single eJÇposure, 39 percent on the double, 

and 13 percent on the triple. In Experii'nent IX where sub­

jacts, under the tachistoscopic condition, were required to 

effect closures on one (Single) or a second (single) e:xposure, 

the over-all performance was 68 percent, equal1y divided 

between the wo. ü>oking at the tillle required, in direct 

inspection, in Experiment VI, for examplez the average 

time taken to close was four seconds; 64 percent of closures 

were effected in the first UNO seconds following presentation 

of the test-item, or 80 percent within the first five seconds. 

6. Under favorable view~ conditions the ~-~ ~ ~ 

~ readily ~ presented peripherally ~ centra.11;r. 

This is the finding in Experiment VIn, using tachistoscopic 

presentation, where the perceptua1 accomp1ishment was 71 percent. 

7. ~ presence of intermittent light, flicker.ing!:!:. ~ cycles 

per second, ~ not, per ~ ~ effect S?E. closure performance; 

(neither ~ ~ addition ~ synchronous sound); but ~ 

Eresence marked~ facilitates closure ~ negative after­

images:. 

~eriment l located the optimal flicker-rate for enhancing the 

duration and clarity 01 the negative after-images at about 
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three cycles par second. &periment n showed that it was 

IlOt, in itself, an inhibiting or f'acilitating f'actor in 

eff'ecting the closures. Ext:,eriment X revealed that 75 

percent of' the items were seen under the condition of 

intermittent light and o~ 50 percent under the normal 

condition of ste~ light; the addition of sound flickering 

simu.ltaneous~ with the light had no additional effect of' 

any kind. 

Subjective Factors 

8. Inconsistencies or anomalies in the test-item series have no 
--~.-.;;~---- ....-.. - - - -
effect 2!! perceptual performaœe. 

This has to be qualified. In Experiment In where there was 

a 1:2 admixture of false f'aces to real (the subject being 

told aU were reaJ.) 73 percent of the reaJ. were seen---

consistent with the average accomplishmmt in other 

e:xperiments--and 38 percent of the false were erroneously 

·seenU • In ~eriment n where they were misinformed 

conceming the true-false composition of the item-groups and 

were, addi tion.aJ.4r, in one half of the test session "set" to 

see al1 real faces, and in the othar half "set" to see half' 

of them as fals e, the accomplishment on the real was a-

typic~ law (58 percent)--but l'lOt as a consequence of "set"; 
-

similar~, misperceptions of the false were few (18 percent) 

---in part attributable to "set". In Experiment XII, where, 

instead of' false faces, runs of photographie negatives 
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of the real faces were interspersed (unknown to the subjects) 

among runs of the positives, accomplishment on the positives 

went down to ,0 percent, and the misperceptions were lB 

percent. Thus, ~ presence of anomalous features ~ ~ 

percepblal context, ~ ~ unknown 12 the subjects (for 

exanple, in the eJq>eriments quoted, no subject suggested 

that there were false faces or photographie negatives in the 

series), markedly inhibits ~ ~ ~ called. ~ Eerceptual 

"investment". 

9. ~ state 2! ;gerceptual e:xpectancy ~ "~" ~ œ affect ~ 

Eerception ~ ~ Closure Faces. 

This has to be qualified. There are corollaries, here, to 

the evidence just cited, above. Again, referring to Experiment 

XI: it was demonstrated that the wo different "sets" had no 

effect on correct perceptions of the real CloSUI'e Faces, and 

this was true under the three viewing conditions (direct 

inspection, tachistoscopic, and negative after-i.ma.ges)j howaver, 

the different "sets" had marked effects on the nwnbers of nil 
. -

perceptions and misperceptions (vide Figures 3 md 4 ); these 

were minimal, for all viewing conditions, where the series was 

composed of real facesj thEU remained minimal, regardless 2! 

"~", ~ 2 method 2!:. direct inspection ~ when (i) 
-

the item series was half composed of false items and (ii) 

when it was wm~ so composed; but they went up markedl..y, 
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proportionatel,y, and identic~, under (i) and (ii), for 

the methods of tachistoscopic and negative after-image 

presentation under ~ ~-~ significantlz ~ ~ 

under ~ ~ where ~ ~ warned 2! ~ presence 2f. 

false items. Therefore, t.his proviso must be added to the 

above statementa ~ it markedly affects misperceptions 

~ circumstances where subjects ~ but ~ view of ~ 

test-items. 

10. Perception of ~ Closure ~ is, in ~ unknown ~, 

dependent ~ ~ un3QPrehended implications of past 

e;eerience ~ similar sense-objects. 

This seems to be the :import of Experiment XII, wbere a 

puzzling phenomenon is revealed. Here, under li'ell-controlled 

conditions, subjects were invited to see the photographie 

negatives of the test-items (believing them to be positives 

of normal.ly perceptible depictions); they succeeded in 

30 percent of instances; thEU were al:::o given groups of 

positives to see; their success was 50 percent; later in 

the experimental session they were given (a fact unkno'Wllto 

them) the negatives of those positives--in, respectively, 

their original, and reversed, orientation--to see, and 

their accomplishment was 50 percent. The finc1ing is 

highly significant in view of the facts (i) that those 

subjects warned to look out for and report the reappearance 
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of items seen earlier in the series reported only 11 percent 

of such instances, (li) those subjects not so warned reported 

only 6 percent of such instances, (iii) none seemed to 

surmise the existence of the negatives at ~ time aQ1 wbere 

in the total series, and, (iv) reversing the orientation had 

no erfect. This was equal1\r so under the tv10 viewing 

conditions used, direct representation and tachistoscopic. 

Evidently, a latent or predisposing kind of learning or 

activation occurred, as a consequence of e:xposure to the early 

positives, which automatica~ facilitated perception of their 

negatives, when these were presented later. 

The foregoing findings are grounded o~ on the e:xperimental 

facts. The following general observations arise from the author' s 

experience watching and listening to the subjects, during the experimeIIts, 

and discussing tbeir experience with them after the testing sessions. 

Perceiving the Closure Faces was a "closure" eJq)erience, 

marked by the initial straining to see, and the "ahat ft conclusion. 

This was most notable, and evidently most pleasurable for the subjects, 

with induction of the negative alter-images. 

There seemed little doubt that subjects were not seeing rough 

approximations of hu.man faces, but very particular, characteristic kinds. 

The precise, qualitative descriptions offered by many subjects were 

surp ris ing, am it is naw to be regretted that a random sampling of 

answers was not tape-recorded to dernonstrate this. But, as an example, 

item 15 , one of three atypical items (15,26,28 ) inserted in the 
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series, was sean and described as a Negro by 5 of the 16 subjects in 

:EJ!periment VI. Those subjects who were most facile at effecti~ 

closure gave the richest and oost detailed descriptions of the faces. 

Atternpts to fabricate faces or answers were negligible. 

Subjects, almost without exception, said that Most of their cl.osures 

were effected at a glance; and that when they looked for the face i t 

would suddenly and surprising4r "be there", if i t came at all. 

The following general conclusions alx>ut the instance of 

closure seem to be warranted by aU the evidence. 

This kind of closure (perception of incomplete~ depicted 

human heads and faces) occurs automatically---that is, without the 

interven~on of conscioul?, reasoning processes---and at a single glance. 

It is not essentially depandent on an ordinal integration of vi.sual cues 

nor on successive visual fixations or scanning eye-movements. 

The stimulus-object functions as a whole, and as a single 

stimulus. Its property of being a perceptual determinant derives !rom 

something other than the nwnber, contrast, clarity, and graphie cohereœe 

of its parts; it der ives from its implicative, over-all likeness to a 

familiar kind of human face; that is to say, the assemb~ of parts-.. -

however fragmentary and chao tic in the1r given lineal state and 

rel.ationship---ha,ppens ~ ~ congruent with just such parts in just 

such places in the plvsiognomic context of a particular, complete~ 

revealed human face. It thus invokes, centrally, its cOllJ?leted 

counterpart. 
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This type of closure, effected at a glance, would seem to 

be very like normal perception. The latter, it has been suggested, 

(Chapter III), is a matter of fieeting glances, incidental to 

orientation within and procedure through a meaningful context of 

e:xperience; it entails the briefest perceptual cOllDllerce with the visual 

field necessary to confirm the presence of, or to recognize the nature 

of, the familiar everyday objects of ordinary experience. A quick 

glance at a wel1-known face, for example, would result in instantaneous 

recognition. In this glance but a few of the over-all lineaments 

characteristic of the particular face 'WOuld be noted, or need be noted, 

sinee, being compatible with the neural trace, engram, phase sequeœ&; -'~) 

hotITever called, which was the -memory" of that face, they would be 

sufficient to activate it so t hat the cognitive e1!perience would be 

that of complete seeing, by virtue of the recognition. In a quick 

glance directed at an e?q?ected but unfamiliar face, again, similarly, 

but a few of the over-all lineaments would need to be grasped. in that 

glance to permit its idiomatic recognition by virtue of its congruity 

with the "memories" of many such faces discriminated in past e:xperience. 

In the present e:xperimental instances, presentations were made where this 

latter situation was more or less duplicated; subjects were permitted-­

and it has been dennnstrated that they needed--o~ a single glance 

at e?q?ected lmman heads and faces of particular, characteristic kinds, 

and, moreover, the visual information they were permitted to have was 

no more than the delineated high-lights that might be grasped in a rapid 

glalce. The e:xperimental situation was, then, in a sense, simuJative of 
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or uas a kind of anatomized version of, ordinaJ:"lJ perception. 

Such implication as this may have for perceptual theory 

would relate to the basic difficulty, "the crucial problem of 

perception,· pointed out b.Y Hebb (17 pp. 17-18). 

One must decide whether perception is to 
depend (1) on the excitation of specifie cells 
or (2) on a pattern of excitation whose locus is 
unimportant. Current opinion seems tacitly to have 
accepted the Gestalt argument (and Lashley1s 
argwnent) tha t the oruy tenable asswnption is 
the second of these possibilities. 

The theory to be presented here is diametrically 
opposed to this aspect of Gestalt theozy, and is 
based on assumption l, that a particular perception 
depends on the excitation of particular cells at 
sorne point in the central nervous system. NOVI the 
Gestalt argument depends, l believe, on another 
asswnptionJ that when one perceives a simple 
figure (such as square or circle) one perceives it 
directly as a distinctive whole, without need of 
any J.earning process and not through a prior recog­
nition of the several parts of the figure. If one 
makes this assumption---if the perception of a square 
is as simple and immediate as it seems to us as 
adults---I believe that the Gestalt argument is 
unanswerable. But if on the other hand the perception 
is additive, a serial reconstruction (though very 
rapid and "unconscious" for the normal aduJt), the 
theoretical problem wou Id be very much changed •••.•• 
according:q, an atternpt i5 made to show that quite 
simple diagrams are not perceived directly as 
distinctive wholes-.. -that, though the stimulus 
has a unitary action in the figure-ground relation­
ship, the perception of identi~ depends on a series 
of excitations from the parts of the stimulating 
diagram. 

While the present findings do not rule out Hebb l s li11e 

of reasoning they 1-lould searn ta calI it into question. Hebb 

grants that a familiar sL~le figure does seam ta be 

instantly perceived as a \\Thole; but he suggests this r.lé\V be 
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illusory and maintains that the figlU'e will in any event be 

more clearly perceived with a succession of visual fixations; 

and this, he thinks, is certai~ the way one learns te perceive 

it. He might argue that even with a single fixation lasting for 

but a fraction of a second the visible parts could have a seriaI 

action adding up to an apparently instantanoous perception of a 

whole. The sensory effect might outlast the actual exposure and 

the è.ifferent segments of the afferent process might be uheldtt 

for the fractional time necessar'J for their ser-ial action. These 

possibilities would exist for the incomplete faces used in this 

study for, although the,y are much more complex presentations than 

s:ilnple figures like triangles or squares, they are, nevertheless, 

highly fa.";liliar objects. 

But the present findings do seer.l to lend strength to 

the idea that perception depends lion a pattern of excitation 'Vlhose 

locus is unimportant". The perceptual performance is rather 

remarkable in that, under highly restricted viewing conditions these 

v~ incomplete representations of particular kinds of huraan heads 

and faces were readi~ recognized and distinguished with a brief 

glane e or a single fixation. The perceptual task l'laS of such a 

kind and difficult enough that if any process of serial incorporation 

by succes3ive visual f:b;:ations could clarify these kinds of percepts 

it would have been expected to operate and reveal the superiority of 

the method of direct inspection; but there is no such evidence. If 
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perceptual learning is founded on successive visual fixations 

and ordinal patterns of excitations it would seem reasonable 

to suppose that when, under the restrictions of the present 

experiments, perceptual arrests occurred, resort to scanning 

e,ye-movements would be a natural regression like~ to be 

reconstitutive of elements which had been earlier constitutive 

of the percept; but evidence of this is lacking. 

The findings suggest that i t may be reasonable to 

suppose that initial and subsequent sensory acquaintance with 

commonplace objects depends on single, panoramic glances aimed 

in their general direction. Repeated visual acquaintance with 

a great rnany varied instances of a cOmr.lonplace object, seen 

glanee-wise, directly and periphera~ and from many angles 

under diverse conditions of lighting and in various settings, 

could, presumably, result in a wide-spread neural store of these 

panoramic IIwholeslt. Thus, perceptual performance would depend 

on a configural pattern of s:inru.ltaneous excitations whereby an 

incompletely represented but implied whole "cornes onlt at once as 

a completed perception. While this may be implied by the results 

of the present investigation, proof at the level required--­

nam~ly, in the integrative central neural processes---is lacking. 

But, on the other hand, if the perceptual situation in these 

present OJq:leriments may be considered to be favorable to the kind 

of perceptual processes postulated by Hebb or Gibson, then it has 

to be noted that they did not appear to operate. 
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On the question of individual differences in facility 

in perceptual closure, the present series of studies are not, 

nor were they designed to be, direct~ informative. The follow­

ing points come out, hO'TrTever. 

1. Individuals differ marke~ from one another, and 

any one individual' s performance is quite consistent, 

in terms of over-all accomplishment on successive 

item-groups and the speed -w'lÏ th which particular 

closures are effected. In vie~i of the type of item 

empIoyed in the pres ent studies, i t might be a tena. ble 

assumption that individu al differences in prior 

experience with, or familiarity with the objects 

depicted, is ~ a critical differentiating factor. 

Hhat such factors might be is still a matter of 

speculation. 

2. There is, perhaps, some evidence of an unlmown 

population difference. It may be noted that in 

&periment II ('!tlhere subjects were young of'f'enders 

in a reformatory), performance 'Trlith the negative after­

images was significantly poorer tban under the other 

viewing conditions. This was not so 'Hith the other 

test populations used. 

3. There is a significant correlation between closure 

accomplishment and speed in effecting closures. For 

the 16 subjects in ~eriment VI this Rank-Order 
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Correlation was .67; and for the 36 subjects in 

Experiment TI, it was .50. It m.a;yr be noted, also, 

that item-difficulty is not significantly correlated 

with speed of closure. In Experiment VI, for 

example, the mean time for effee ting closure on the 

16 more difficult items (judged b.Y numbers seen) 

was 4.50 seconds compared to 3.75 seconds for the 

16 easier items. 

. ... 
Suggestions for future work in this fi 'èld arise from 

unresolved points in the present study, of which only the more 

interesting can be offered. 

1. How important are the high-lights and shadows (the 

blacks and whites) in facilitating perception of 

these incomplete, physiognomic presentations? The 

findines in Experiment XII suggest they may be less 

important than one would suppose. With llUlch faster 

tachistoscopic speedswould there come a point where 

negatives and positives would be seen equally well? 

Is there a possibility that the latent, predetermining 

property of these Closure Faces resides in their 

implicit ~-~, in their two-dimensional aspect, 

with the three-dimensional aspect negligible? 

2. Does framing the pictures have any effect? Would 

the present results be achieved if the faces were 
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presented o~ as high-lighted (white) features on 

a complete~ black, unframed, and mibound background? 

3. Informal trials with unframed faces slowly rotated 

(on the screen) from abnormal horizontal positions 

into their natural vertical positions had this result: 

subjects watched, without comprehension, and evidentlY 

unable to close, until, at some cri tic al angle 

approaching the vertical the face sudd~ appeared. 

This phenomenon could be exactly measured; . and there 

might be useful implications concerning the nature 

and responsi veness of th&---presumably---invoked 

memory traces whereby the co~leted percept is made 

possible. 

4. Would the closure acco~lishment on the negati ve 

after-images (employing the facilitatory inductive 

technique here developed) be significantly better 

~loying subjects 1'lho hOO been ~lY practised in, 

and inured to, the technique, in advance, than 

employing naive and unpractised subjects, as in the 

present study? 

5. Seven of the 27 subjects in fuq:>eriment X spontaneously 

volunteered the opinion that the addition of flickering 

sound, synchronous with the light, made it easier to 

k eep their gyes on the fixation point, and Il to 

concentrate" on seeing the after-image. Nore refined 
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experiments than that used in the present stuqy 

would be required ta reveal whether flickering 

sound affec ted the clati ty or behavior of after-

mages • 

6. The present study throws no light on the role of 

intermittent light in enhancing the negative after­

images, nor on the many parameters that must be 

involved. This is clear~ a specialized field of 

study, but perhaps one meriting attention. The 

early work by Hiles (30) in this area appears ta 

be unique. 

7. A most interesting and puzzling phenomenon was 

revealed in Experiment XII, but not further studied. 

This was the latent affect of earlier experience 

with positive items on their later perception whm 

given in their photographica~ negative state. 
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CHAPTER VU 

SUMMARY 

The intention was to learn more about factors affecting 

facility in perceptual closure, with the hopethat this might tbraw 

IJX)re light on what transpires in the instance of closure and on the 

ressons for differences in closure facility between individuals. 

A type of closure item was chosen which might be presumed 

to be universal~ familiar and interesting---name1y, incomplete 

representations of the human head and face, based on photographs of 

real people. Fifty such representations were prepared for use in a 

slide projector. 

Three basic viewing conditions were chosen so that the 

fundamental question of the necessity or essential usefulness of eye­

movements (or successive visual fixations) could be examined. These 

conditions---which entailed the use of specia1ly contrived projecting 

apparatus and techniques---were, (1) presentation of the test-item for 

direct v:i.sual :inspection with ample time permitted for closure, (2) 

tachistoscopic presentation at speed.s perm:itting 0IÙ\Y" one visual 

fixation, and (3) induction of the positive test-items in the state of 

negative after-images, under the facilitating circumstance of flicker­

ing light to afford greater clarity and pro vide ample time for closure 

with but one visual fixation. 

'l'we1ve experiments were performed to reveal whether this kind 

of perceptual closure was significant1y affected bya (1) graphie or 
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visual qualities of the stinmlus-objects (for examp1e, their bright­

ness and c1earness, their usefulness in their photographica~ 

negative state, and the contextual congruity of thair parts); (2) 

viewing conditions (for examp1e, direct insp~tion, tachistoscopic 

representation, induction of negative after-images---where time was 

ma."d.maJ. and minimal); (3) subjective factors (such as the introduction 

of inconsistent or arx>ma1ous features into the test-item series, and 

changed perceptual e:xpectancy or "set"). 

The principal findings were that factors of the kind (1), 

above, had no effect. Factors of the kind (2) had no effect, except 

that misperceptions were significant~ more common whm subjects were 

perroitted but one fixation; the notable finding, here, was that gye­

movements (or successive visual fixations) conferred no perceptual 

advantage. Factors of the kind (3) were significant1y inhibitory of 

c1osure. 

It was conc1uded that closure is a fortui tous, instantaneous 

occurrence, accomplished at a single glance; that it is a central whole 

completion, predetermined by the configural pattern of the stimulus--­

that is, by its over-all congruence with neural. 1tmemories" of faces of 

that particular kind. It was suggested, therefore, that room for this 

kind of perceptual phenomenon must be found in contemporary theories of 

perceptual organization and performance. Finally, severa! unresolved 

questions were proposed for further study. 
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APPENDIX A 

THE PROJFlJ TIN} APPARATUS 

A Leitz Prado 500 (watt) slide projector vas plaeed behind 
.-;;.;;....;;,;;, ....... ---

an episeotister. This vas a hollov eylinder of black Metal, supported 

horizon~ on axles fixed at each end. The cylinder surf'ace vas eut 

SJtla:y on two sides permitting the beam f'rom the projector to i'lash 

through it vith each half' turne To one axle there vas af'f'ixed a metal 

dise larger in diameter than the eylinder. Two eurved slots vere eut 

into its outer rim matcbing the eut awa:y portions of' the eylinder. 

The dise rotated between two photo-electric cella f'ixed to the base­

plate of' the apparatus, the slits permitting interruption of' the photo­

eleetrie beam. This latter apparatus operated a photo-eleetric eell 

switeh vhieh in turn govemed the sound out-put of' an oseillator vith 

headphones. To the same axle there vas af'f'ixed a dri ve-wheel, hooked 

by a rubber driving belt to a variable speed (one-f'if'teenth horse-power) 

Bodine electrie motor, governed by a Variac speed control unit. The 

same axle drove a Weston Tachometer and Meter (measuring revolutions 

per minute). The other axle of' the eylinder vas eonnected by rjght­

angle gears (ratio la)} to a separate shai't at the front am. of vhich 

vas a large black eardboard dise, the outer third of' whieh rotated in 

front of the projeetor lens. In this masld.ng dise a hole vas eut to 

permit passage of the projector beam. This eardboard dise vas so 

synchronized vith the eylinder that o~ one out of' six tJ.ashes through 

the eylinder vould be delivered. to the sereen. This eould be quie~ 

eonneeted and diseonnected. 
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With this apparatus it was possible, therefore, to produce 

flickering light, or fllckering sound, or both synchronous~, at a 

light-dark ratio of 50.50 at a:n:y desired rate up to 70 cycles par 

second. The set-up was versatile; the tachistoscopic feature could 

be quick~ hooked in and pictures projected at any desired eJ!Posure 

rate; by inserting an opaque paper with a pin hale in it in one of the 

slide compartments (the picture being in the other) a dot of llght as 

a fixation point could be put on the screen; the feature of cutting 

out five out of a:rq six flickers (or, by this, of keeping a dot of 

light flaahing as a fixation point on the screen) gave the e:xperimenter 

time to shoot the Blide holder acrosa to afford one flash of the 

picture, and then flick it back, with a finger-tip--the whole procedure 

being quite practical and exact, for speeds up to thirty cycles par 

second. 

In those experiments whare time-readings were taken, the 

subject operated a toggle switch tbat tumed on and off a amall llglll; 

on the e:xperimenter' stable. Readings vere taken directl\v with a stDp­

watch--the nature of the experiments being such that precise and 

automatic time recordings were not essential" nor would they bave been 

necessarily more reliable" Binee there were response variables over and 

above the mecha.nics of recording (for example" subjects almost invaria.b~ 

gave a verbal response co:incident vith the motor response---but sometimes 

forgot the latter). 
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APPENDIX B 

THE CIDSURE FACES 
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APPENDIX C 

INCOIlPLETE WORDS ABD LETTERS 

1 \ Il a­
v'-

QUIT 

( Il Il - \ 

SILK FlVE 

Examples of the 36 1ncomplete words used in Experiment V. 

l' 
T B s N H 

Examples of the 20 incomplete letters used in Experiment VII. 
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APPENDIX D 

PROJECTED VIS UAL ]}fAGES 
BY INl'ERMITTENT RETINAL STIMUtATION 

Miles (30 ) unique study of the formation of projected 

visual images by intermittent retina1 stimulation, done forty years 

ago, i8 interesting not only for the findings, and the tentative 

theory of nerve-action derived therefrom, but for the ingenious tech-

niques employed, and the p08sibility that such might be profitably 

empIoyed again in studying visual and perceptual phenomena. 

His work 18 introduced with these general observations. 

It is a well-known fact that when the eyes are 
closed after a bright Iight has been fixated, 
an after-image of the object can be seen. A 
similar image can also be seen if the eyes are 
directed to a uniformly illurninated background, 
immediately after the fixation. These images 
gradually fade; but if Iight is aIIowed to fall 
intermittentIy at a sui table rate on the closed 
eyelids, or if the intensity of the illumination 
of the screen on which the image is projected 
be varied at a regular rate, the following 
changes are observed. In each case, the fading 
and indistinct image is rapidly revived; it 
becolœs clearer in outline; its intensityand 
Objective character are strikingly increasedj 
its dura tion is prolonged; and in many ways 
the image thus aroused forms such a marked 
contrast to the ordinary image that further 
investigation of its peculiarities is demanded. 
(p. 420) 

Even in the simplest experiments it was evident 
that, at a certain rate of stimulation, the 
image became much clearer than at any other 
rate. (p. 421) 

Accordingly, Miles undertook: 

"to de termine the best rate of intermittent 
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stimulation and the ratio of stimulus to rest 
most effective for the production of clear images. 
(p. 421) 

His apparatus was a light-proof box fitted to the forehead, 

covering the eyes, with windows in front of the eyes. Upper and 

lower shutters on the windows carne together, thus opening and closing 

the windows, like blinkers. By the use of electric current and 

magnets fitted on the apparatus, the open-shut periods (light-dark 

ratio) could be variedj also, the rate of blinking could be varied; 

and these features could be varied for each individual :sye. Thus, 

frequency of stimulus, duration of stimulus, and coincidence of 

stimulus for the respective eyes, could all be systematically con-

trolled. 

He used mainly positive after-images, induced by fixating a 

brilliantly lighted filament. Of many interesting experiments, a 

typical one was the following. 

A bright length of filament, tilted at a 45 degree angle, 

ws seen with the le ft eye in one of the positions of one cross-bar 

of an X (say the bar extending from upper-left te lower-right); when 

the mechanical blinker closed off the 1eft eye, and opened for the 

right eye, the filament was, in the interim turned so that it lay in 

the position of the other arm of an X. The filament thus rocked 

from one to the other of the X position while the shutters on the 

respective eyes were alternately opening and closing. He demon-

strated that when the alternating blinking rate afforded about four 



- 154 -

exposures per second, that any rocking effect was eliminated and what 

ws perceived was a complete, steady cross. 

Some of his findings were of this kind. Wi th the shutter 

rate and screen-intensity constant, the clearest and most prolonged 

images were formed, (a) where there was bright light stimulating a 

small retinal area, at a stimulus rate of 8 per second, with a st~ 

ulus-to-rest ratio of 54:71 (e); (b) where there ws a duller light 

stimulating a large retinal area, at a stimulus rate of 4 per second, 

with a stimulus-to-rest ratio of 50:200 (e). 

Also, having devised an ingenious measure of immediate 

vis ua 1 memory, he found, with some 40 subjects, a correlation between 

this and the durations of the after-images of approximately .60. 

Throughout, he noted striking individual differences in 

durations of after-images, and in subjective colour experiences. 

Sorne of bis general conclusions: 

The intermittent stimulation of the whole retina 
plaY8 a part in the arousal of the projected 
i.nage, and --- the image can be formed in the 
absence of direct stimulation if the neighbouring 
parts of the retina be stimulated. (p. 426) 

(other experiments) seem to point to the fact 
that the conditions for producing the brightest 
projected image require the stimulation of a 
considerable portion of the retina, and the fact 
tha t the irœ.ge can be obtained when t here is no 
appreciable direct stimulation of the area 
originally excited ----- points to the fact that 
the whole retina is concerned in the formation 
of the projected image. (p. 426) 

For further details the two original and fairly lengthy 

articles may be consulted. 
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