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ABS'JRACT 

This thesis is based on the Gestalt hypothesis that 

the principles. of perceptual orgqnization determine the 

perceptual groupings the person imposes on the stimulus 

field, and that the-se perceptucJ.l groupings ar.e also 

actively grouped in the memory according to the same 

Gestalt principles of organization. This organization 

of perception and memory determine the characteristics 

of recall and reproduction. 

A brief review of previous work in this area is 

discussed with reference to changes in memory as a func­

tion of time and as a function of competing - traces. 'The 

methodology 0£ these studies is criticiz-ed for three 

basic reas·ons: They begin with an organized stimulus, 

they use repeated reproductions from the same subjects , 

and they f ai 1 to objectively quantify their results. 

The experiment described in this thesis attempted 

to avoid the problems of the previous methods by using 

an isotropic (unorganized) stimulus, by employing a 

method of casc.ac1e.d subjects, anc:1 by objectively quanti­

fying the amount of organization in a subject's repro­

duction of a stimulus by a psychophysical scaling technique. 

It was found that subjects organi ze the stimulus in 
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order to remember it and that this orga nizational process 

in perception and memory determines the, characteristics 

of the reproductions . Thus the subjects' reproductions 

were more organized than the stimulus they viewed . 

G. A . Milton , Ph . . D. 
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CHAPTER l 

INTRODUCTION 

This thesis ex.amines the hypothesis that the 

Gestalt principles of perceptual organization determine 

the perceptual groupings that a person imposes on the 

stimulus and that these perceptual groupings themselves 

may further be actively grouped according to the. same 

Gestalt principles of organization. This organization 

of pe.rception and memory determines at any given time 

the characteristics of reca_ll and reproduction. 

Org~nizational processes of this kind were first 

treated by the early Gestalt psychologists,. whose 

approach was epitomized by what came to b,e khown as 

the law of pragnanz. Quite simply, the law of pragnanz 

states that there are tendencies to perceive the best1 

most stable form of a visual stimulus. What constitutes 

"good form" is characterized by the principles of 

organization: proximity, similarity, etc. Through 

various demonst~ations the Gestaltists showed how these 

principles of organization determine the perception 0£ 

a stimulus field. 



For example, a person will see four groups 

three in figure 1 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Figure 1 

and see three groups of four in figure 2 , 

0 0 lJ. 

□ 0 b 

□ 0 b,. 

D 0 ~ 

Figure 2 

and two groups of six in figure 3 

-0 Qoo 
O Qo o 
0 Oo o 

Figure 3 

2 

of 

Koffka (1935) extended the same principles of 

perceptual organization to the organization of memory. 

He suggested that there were dynamic forces in memory 

which further shape and organi ze the gestal ten of 

immediate perception. For example, when a person 

sees four groups of three in figure 1 he/she may 

remember an even more organized four-groups-of-three 

••. the distance or proximity within a group is likely 

to decreas_e in memory and the distance between groups 

is likely t.o incre-ase. 



In Koffka's words "psychological organization 

will be as good as prevailing conditions allow". In 

perception 1 the psychological elements are grouped 

according to Gestalt principles of organization but 

thes'e groupings are constrained by the p.resence of 

the physical stimuli. In memory, organization of 

3 

the perceptual units occurs - also on the basis of 

Gestalt principles - but this or.ganization is 

con strained by what Kohler (1947) refers to as the 

memory process, that is the phenomenal representation 

of the stimulus, rather than by the physical stimulus 

its elf. 

This implies that memory is not a s tatic 

representation of sensory input . It is, instead, 

an active or,ganizing process i it changes its patterned 

contents , according to the principles of Gesta l t 

· organization , toward the best, most stable form . 

The speeif ic chan.ges are d.etermined by the perceptual 

groupings suggested b y the properties, relations 

and stresses of t_he trace pattern itse.lf. 

Koffka (1915 ) proposes two processes which are 

active in the organization that occurs in memory. 

The first is the change of the phenomenal represen­

tation of the stimulus field in memory over time . 

The less organized the immediate perception is , the 
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more likely it is that its memory traces will undergo 

changes. The direction of this change is towards 

more stability and organization in the memory. 

The second organizational process in memory that 

Koffka describes occurs because of co!Tlpeting traces. 

That is, the memory of the perceptual stimulus, or 

process trace (to use Kohler's term), competes with 

other traces, which Kobler defines as 11 older" processes. 

A mediational process like language is an example 

of a competing trace: if the stimulus is associated 

with a verbal label then the trace '1f this label 

exerts a direct influence on the process trace. 

This distinction between changes due to time and changes 

due to competing traces, will be useful later in 

discussing the studies that sup:port the Gestal tis ts ' 

position. 

General Backgrovnd 

Investiga tion into organizational processes in 

perception and memory has continued vigorously since 

the early work of the Gestaltists. A systematic 

survey of all the literature in th i s area will not 

be attempted here, but some repr esentative studies 

will be reviewed because of their relevance both to 

the Gestalt theory of organizational proce sses and 

to the special concern of this thesis. 
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The followi,ng revi e w is organized along the lines 

of the two processes of memory that Ko.ffka distinguished. 

The first is changes in memory as a function of time 

and the second is chan:ges as a function of competing 

traces . 

Along the first line, the studies have addressed 

the general question of what happens to memory traces 

as a function of time. The studies of Wulf (1922), 

Gibson (1929), Allport (1930) and Perkins (1932) 

addressed this question. Specifically they were 

interested in changes that occur between the original 

stimulus and successive reproductions of it. In each 

of these studies the procedural method and analysis 

we r ·e similar. A method of repeated reproductions were 

used in which a subject views the stimuli for a brief 

period (from l½ seconds in Gibson's experiment to 

10 seconds in Allport' s exper irnentJ and is then asked 

to reproduce them. The same. subject reproduces the 

stimuli several times .over varying periods. of time. 

For example Wulf's subjects reproduce the stimuli 

immediately after viewing, then again after twenty-fame 

hour s, then again after a week and in some cases a 

fourth reproduction was obtained after two to eight 

weeks. It should be noted that subjects view the 

stimuli only once, and f ·rom then on reproduce the 

stimuli from memory. 
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The data, of these experiments were. the changes 

from the stimuli in each of the reproductions. The 

data analysis consisted of categorizing these changes. 

It is interesting to note that all four ihvestigators 

commented on the difficulty of categorizing responses 

because of their great diversity. 

Although generally similar , the four studies, Wulf 

(1922, Gibson (1929), Allport (1930), and Perkins (1932) 

do vary in the stimuli and in the classification 

sch.emes used; these disti.1;1ctions will be briefly 

discussed. In general the types of changes they f aund 

are in agreement with each ot:her and support the 

position that the nature o f the changes betwee n the 

reproductions and original stimulus is guided by the 

principles of Gestalt organiz·ation. 

Wulf used simple unfamiliar figures as stimuli 

and asked his subjects to reproduce the forms as 

accurately as possible and to give a report of their 

experiences during reproduction - specifically their 

imagery , and verbal association: also their comments 

on how we ll they thought their reproductions corresponded 

to the original stimulus. 

From the 400 reproductions he obtained , Wulf 

categorized the changes as tending towards 'sharpening' 

or 'leveling'. Wult defines sharpening as the 
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exaggera t lon or emphasis of a charcl.cteristic or 

pecularity of the form; leveling is de f ined as the 

omission, or weakening of a characteristic. In 

addition, Wulf found that in a series of reproductions 

from q si_ngle subject th~ changes we:r'e alway s in the 

same direction (whether sharpening or leveling). 

Gipson (1929) cr i ticized Wulf's stimqli on the 

grounds that they limited the variety of po~sible 

changes which could occur . Therefore, Gibson i h his 

experiment used a wider variety of· forms l in order 

to allow a greater array of possible types of changes 

anq. qireci:i,ons fo,r,- ·change. To furt,-her increase type 

and direction ·o-t change he decreased exposure time 

in order to increase ''errors '' in reproductions .. 

The most frequent kind of change Gibson f ound 

in the ~eproductiofis was tbe ~erging of different 

stimulus figurEc:s. Th~ assimilation of stimuli may 

in part be due to the rapid exposure of a seri~s of 

different figures. He also noted two general 

categories of change,s; that of completion and 

disintegratiori. Completion applies to the examples 

where gaps or breaks were partially or wholly closed; 

disintegration, to when g aps and breaks result in a 

"falling apart" into separate units. Under these 

two general categories Gibs-on shows various e xa mples o f 

changes towards symmetry an¢!. s imp,lici ty and also Ghang\;:!s. 

of curved lines to straight line s. 



Gibson's results are consistent with Wulf's 

and in general support the hypothesis that changes 

occur toward a more stable f orm as predicted by the 

principles of organization. In his interpretation 
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of his results, though, Gibson argues that the 

changes are due to perceptual habits rather than 

inherent characteristics of the physical form. This, 

however, is a misunderstanding about the proposed 

nature of the organizational processes. The Gestaltists' 

position is not that the tendencies for organization 

exist in the physical structure o f the figure but rather 

in the phenomenal characteristics the subject perceives 

in the sensory input. Certainly, the physical character­

istics of the stimulus determine and restrict the 

nature of the reproduction but t _he perceptual stresses 

and organization in perception and memory are active 

in the interaction of the observer and the effective 

sti])1ul us. The distinction Gibson brings to light is 

important and forces a cleare r articulation of the 

1 way in which the principles of organization operate. 

1 rn private communication with Koffka , under whO"se 
direction the article by Wulf was written , ~ibson 
reported tha.t Kaffka would prefer, instead of the 
phrase "change caus e d by the n .a ture of the form 
itself", some state ment emphasizing the fact that in 
his opinion the change was caused by dynamic processes 
wi thirt the phys iologicaJ. correlate of the percept. 
(Carmichael, Bogan , and Walter, 1932, p. 83) 
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-Allport's (1930) investigation into the nature of 

changes in repeated reproductions of a stimulus over 

time is- similar in format to Wulf's and Gibson ' s . 

There were however more subjects and the subjects 

were children . The stimuli used were two unfamiliar 

designs which were more closed and _geometrical than 

either of the forms used by Gibson or Wulf. Allport 

hoped to rule out changes due to verbal characterization 

by not telling the subjects in advance that they would 

have to reproduce the figures . This makes the 

assumptior. that verbalization would be used as a 

cue only ~f they were looking at the stimulus in 

order ta reproduce it . He also thought the figures 

were toQ complex for verbal characterization by a 

child. Unlike Wulf and Gib~on, Allport di~ not ask 

h is subjects for a report of their experiences in 

reproducing the figures. Allport does not report 

changes due to ·associations with verbal label.s eve11 

t hough there is no evidence subjects did not do so . 

Allport reported the fo.r:ms tended 11 in genera l to 

become smaller , more symmetrical a-nd simpler .'' More 

specifically he itemized the changes in a table listing 

thirty-four types of changes and the perceI)tage of 

the total num.per of cases in which they occurred. To 

me·n tion a few: tendency toward symmetry, equalizing 

sides , changing rectangles to squares , simplification, 

elaboration·, leveling of features and sharpening of 
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features. Allport also noted the progressiveness 

of a direction of change over time, that is if leveling 

occurs it is continuous over successive reproductions 

within a single subject. 

Perkins (1932) took :repeated reproductions from 

the same subject over a period of 50 days. The stimu"li 

he used were simple, nonsymmetrical figures. Perkin's 

conclusion about the nature of changes was that the 

forms underwent changes toward symmetry and simp,lici ty 

and also that this change was progressive over 

successive reproductions. More specifically Perkins 

lists nine categories of ways in which forms become 

more symmetrical, for example : by complication 

(adding more parts), b y equalization of lines and 

angles, by standardization (making the forms more 

like circles, ovals, or squares), by orientation 

(making the figure vertical or horizontal), etc . 

These four studies investigated changes in 

the memory trace of the perceived stimulus over time . 

. Their results support Kohler 1 s (194 7) supposition 

that "traces are not rigid; there are definite. 

dynamical tendencies in them." The numerous changes 

that occur, and the progressiveness of these changes 

over time, in particular , support this position. 

Although these changes are categorized a numlDer 9f 
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different ways, it appears the process of cl;lange, both 

in type and direction, is q.etermined by the principles 

of organization and is therefore in the direction of 

pragnanz - i . e. towards a more stable form. 

The second organizational process Kaffka refers 

to hypothesizes that various trace s, both old and 

new, interact and cause change to occur ih the 

direction of increased organization . Th{s implies 

that memory is a dynamic organi z ing process and 

e vidence for this position has already been discussed, 

in the form of changes over time . The process of 

organization that results from the influence of 

other traces - notably traces representing verbal 

characterization - will be discussed here. 

This line of investigatioh began with a somewhat 

secondary observation made by Wulf. He noted in 

addition to the process of leveling and sharpening 

a tendency he called "familiarization" by which, 

if subjects ass:ociate a verbal cba:i:;--acterization 

to a percept of a stimulus formr they are inclined 

to reproduce a stimulus more like the verbal label 

than the original stimulus. Gibson confirmed this 

phenomenon and, as mentioned earlier, attributed 

changes over successive reproductions to this 

tendency of change towards more familiar objects. 

In his experimental data he found subjects tended 
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to remember and reproduce forms the way they described 

them rather than in the direction he felt the inherent 

stress of a figure would suggest. 

The apparent dis.crepancy between change towards 

a familiar object and change towards reducing the 

stresses in the physical stimulus does not imply 

a rejection of Gestalt theory, because as mentioned 

earlier, the fopns therns,el ves do not tend towards 

pragnanz but rather the process of organization 

tends towards pragnanz. 

The stresses are not in the physical stimulus 

as Gibson ·suggests, but rather in the perceptual 

memorial rep~esentation of the stimulus. The.refore 

the change toward familiar objects that Gibson 

reports, is support for Koffka's theory of competing 

traces . For example, Gibson reports the form on the 

lert in Figure 4 was described by the subject as a 

pillar with a curve; the subject's reproduction which 

is more like the verbal characterization than the 

stimulus, is the right hand figure in Figure 4. 

II 
'---' 

r""',. 

I I I 

Figure 4 
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In Koffka' s theory of competing traces, "the 

preservation of a trace is a function of its sta~ilityu. 

Therefore in Gibson's example the process trace 

interacts or competes with the trace of the verbal 

characteriz.ation; and if the reproduction is similar 

to the verbal char.act.erization the process, or 

stimulus trace must be less stable than the trace 

of the verbal characterization or it would have been 

preserved. 

Carmichael , Hogan , and Walter's (1932 ) work is 

a systematic test of the influence of verbal mediation 

on the reproduction of visually perceived forms. The 

influence of verbal labels was examined by varying 

the label associated with a relatively ambiguous 

figure. One group of subjects was shown a series 

of these figures, each one preceded by the experimenter 

saying, "the next figure resembles ... " and giving 

one of the two names associated with the next figure . 

Xn the second group the subjects were shown the same 

figures but the .experimenter would give the other of 

the two names associated with the figure. A third 

group which acted as a control was shown only the 

figure'S, without any iabels. So for example, a 

subject in group one would be told the next figure 

resembles .a cres.cen t moon and woulo. then be shown 

· this figure. ~ A subject in group two would 

be tol<l the next figure resemb l es the letter 'c' 
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and would be shown the same figure that the subj:ect 

in group one saw - i.e. [ A subject in the 

control group would be told nothing and shown the 

same figure -

Two of the authors of this study independently 

rated the reproductions of these fig ure~ on a five 

point scale: One on the scale represented that the:i:-e 

was no change from the original; five represented an 

almost completely changed form . 

The reproductions that were classified as fives 

in this ratin.g scale were then co1npared to what the 

experimenters termed tbe "visual representation o f 

the figure" implied. by the label. In a similar method 

of rating the authors found 74% of the figures in 

group one were like the visual representation o f the 

labels that that group had been given. From the 

previous example the reproduction of the stimulus 

was like a crescent moon. In the second group, which 

had been given different l abels , 73 % of the reproduc­

tions were like the visual representation o f the 

label - i.e. like the letter 'c'. In the control 

group only 45% of the reproductions resembled the 

visual representation of either labels. 

Thus, by directly manipulating the verbal l abe ls 

of what the subjects saw, Carmichael et al . demonstrated 
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that naming a form is influential in determining the 

characteristics of the reproduced form. 

Bartlett (1932) reported the results of a number 

of studies concerning the influence of verbal media-

tion in memory. In his early studies Bartlett 

noticed that the changes that occurred between the 

original stimulus and the reproduction of it were 

in the direction suggested by the subject's verbal 

characterization of the stimulus. In a systematic 

investigation of the influence of verbal mediation 

on the reproduction of a s-timulus Bartlett presented 

his subjects with an abstract portrait of a face 

with the label ''portrait d' homme." He hypothesized 

that given an unu.sual figure with a strong suggestion 

of what it may be ( from the- label) , subjects would 

tend to reproduce tbe stimulus figure more like the 

trace of the label than the trace of the st1.mulus. 

Bartlett used a method of cascading subjects, where 

the first subject in a series views the target 

stimulus and reproduces it , the second sub j ect 

views the first subject's reproduction and 

reproduces it and so on, with .each subject in the 

series viewing and reproducing the previous subject ' s 

reproduction. 
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An example of one of Bartlett 's cascades is 

published in his book and the analysis of the subjects 1 

reproductions are left to the reader to observe what 

Bartlett feels is a clear change in the reproductions 

towards a visual representation of the labe.l " portrai t 

d'homme" rather than reproductions remaining like the 

original stimulus . From this exper iment Bartlett 

concl ude-s that once a name is associated with a 

form it determines what is remembered and reproduced. 

In this experirnen t a:~d in e arly work, Ba-rtlett 

also noted that when he asked s.ubj_ects to describe 

the stimulus , they primarily remarked on the general 

structure , or their overall impressibn of it ra t her 

than being very detailed . Similar findings were 

also noted by Bower (1 972 ). He showed with serial 

presentations of nonsense syllab.l,es that subjects 

remember these items by converting the syllables into 

meaningful wo rds and the n remember i ng the wor d plus 

transformation. In both these cases the less 

meaningful parts of the trace ( i-. e . the de.tai ls and 

transformations) are forgotten first . 

(1947) words, 

In Kohler 's 

the traces of past events undergo an 
exceedingly rapid transformation i n 
which the less clearly specified parts 
of th e gr·oups disappear. When this 
happens, subsequent behavior wil l 
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obviously be determined by the simplified 
organization which alone is left. 

ln this context tbe details and the transforma­

tions are the most unstable, less clearly specified 

parts which disappear. 

The point that these studies on mediation processes 

addresses is that the recall and reproduction of stimuli 

is the result of many interacting traces. In addition 

they provide further evide nce fo-r the position of 

memory as an active process. The work of Bartlett 

and Carmi chael et al. experimentally demonstrates the 

influence of verbal labels in determining the reproduc­

tion of relatively ambiguqus figures. This evidence 

supports Kof f ka's hypothe sis of competing traces: 

traces of familiar objects interact with the process 

trace of the perceived stimulus and the preservation 

of one trace or any part of a trace over another is 

a function of its stq.bility. 

In view then, the perception of the visual 

stimulus and the changes and interaction of memory 

traces over time is based on the Gestalt principles 

of orga nization. These, in turn, determine the 

reproduction of the stimulus. 
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CHAPTER 2 

CRITICAL REVIEW OF PREVIOUS M:'.ETHODOLOGY 

While the studies reviewed in the previous chc'!.pter 

.support the O'eneral formulations of the Gestalt the o ry 

of perception and memory, there are serious methodolog­

ical problems in those studie.s which weaken the oase 

they are trying to make. Th·e problems are basically 

of three kinds: the first is the nature of the stimulus , 

the second is the procedure of repeated reproductions 

from the same subjects, and the third is lack cf 

objecti v;e ana. _quanti ta ti ve analysis of r esults. 

Con cerning the first of thes.e problems .- the 

nat-.ure of the stimulus - all of the studies li:;;ted 

above usec:1 stimul1. which were already fairly structureo. 

and therefore somewhat organize:d and stable; fqr 

example 

Bartle tt 

(1932) 



Allport 
(1930) 

Carmichael, Hogan & Walter 
(1932) 

19 
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The results of these experiments a:te therefore 

less dramatic than they could possibly have been. 

By beginning with already organized figures, limits 

are set on the degree of further organ i zation which 

is pos·sible. rn addition, beginning with structured 

~timuli raises the type of problem Gibson aadresses . 

While the subj ec't I s organization is cons·t.rq.ined by 

the inherent characteristics and stresses of the form, 

it is largely determined by organization facto.ts within 

the s.ubj ect. Thus, an unstructured form would better 

iilustrate that the organization is in the subject's 

perception and meI11ory ra"ther than in the figu.r~. 

In Bartlett's experiments it is open to question 

whether successive reproductions did or did not show 

a step by step p:ro,gression towards a more· organized 

stable ' portrc;1i t;. d ' .honime '· . The overal_l effect, 

however, (from the original stimulus to t _he- eighteenth 

reproduction) is ciearly in the direction suggested 

by the label. The difficulty of showing a prog_ression 

w,ith r e productions within the cascade is probably 

(lue to the complexity of the figure. ;rn the f ir~t 

place there is a great divers~ty in peoples' v~sual 

images associate d with the label 'portrait d'home'; 

a less comple x stimulus and label would not lend 

itself to as much Variation. In the ~etond pl~c~ muoh 
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of the variation within the series which prevents a 

clear step-by-step progressiveness .is likely to be 

caused ' by the di-ff erence i_n people's drawing skills. 

Again, a les s complex figure would not be as subject 

to as much variation due to _peoples 1 drawing ability. 

Carmichael et al. found the i:r results to be 

weakened through using figures too similar to the 

v isuai image or representation of the label . This 

may occur when the original visual stimulus happens 

to be similar to the stereotyped image likely to be 

evoked by the verbal label. Under ci1ese conditions 

difficulties arise in determining whether or not 

the reproductions have changed in the direction of 

the label because so little change from the original 

stimulus has occurred. 

One further criticism of the stimuli used is a 

point made by Gibson concerning Wulf's stimuli. Gibson 
. 

felt Wulf' s stimuli was such as to neces-si tate changes 

in only one of two directions. 

The commonest type of figure used was one 
in which there are two elements, one 
dif_fering somewhat from the other, such 
as two triangles of different shape 
havin g a common base: two connec ted 
forms of the same shape but haying a 
different size etc. 

The argume nt is th.at if the two elements in the 

figure were equalized , it would constitute leveling of 

a characteristic, and if the two elements were further 
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differentiated it would consti~ute Sharpening - those 

are the only two alternatives. This is the same point 

that was made earlier: the complexity and stability 

of the stimuli use d res trict the possible range and 

directioh of modification. 

The second of the three methodological problems 

is. the method of repeated reproductions from the same 

subjects which was used by Wulf , Gibson, Allport, and 

Perkins. The procedure involved showing subjects the 

stimulus on one day, asking them to reproduce it 

immediately , and then asking them to reproduce it 

again several days, weeks and sometimes months later. 

That is , the subjects are exposed to the stimulus 

once and are requested to ~ake a series o f reproduc­

tions from memory over a period of time. Perkin's 

subjects, for example, after seeing the stimuli once 

made 7 reproductions over a 50 day period. 

This procedure involves many factors other than 

just memory-over-time which possibly confow1d the 

results obtaine d. In the first place it would be 

difficult if not impossible to know if the subject 

on latter sessions was actually trying to be cons~stent 

with what they had don.e on ea:r::lier reproductions. 

Bartlett reports that a subject commented that he 

was remembering what h e did last t.iJne rat.her than 



23 
l remembering what he saw. This would suggest that random 

errors made in earlier reproducti ons would persj_st 

because the s-ubject is reproducing the earlier 

reproduction r .ather than the original stimuli. The 

effect of this type of error is not known. On the 

one hand if the random errors are cumulative over 

reproductions, which they m.ay be since subjects do not 

have the feedback of comparing their reproduction to 

the original, then the reported progressiveness of 

changes may be inflated by this process. If on the 

other hand the random errors remain random , that is 

the direction of errors may be 'jiggled' one way or 

the other this may weakeh the finding of progressiveness 

by increa~ing the error variance. 

A second difficulty tvith the repeated reproduction 

method is that th.e results are much more susceptible 

to idiosyncratic differences thai1 with a method usii1g 

indepe ndent subjects. Because a single subject 

produces all the reproductions in a series, his own 

biases, attitudes and experiences will be evident through 

the entire series . 

1This did not occur in the Bartle tt experiment discussed 
earlier where he used the method of cascading sub jects . 
This is from an earlier exper iment whe re h e us~d the 
repeated reproduction method. (p.60 ) 
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The effect of certain biases was noted in the 

early work on verbal mediation. In subjects ' reports, 

the reasons they saw certain figures one way or 

another reflected their personal backgrounds and 

therefore resulted in definite biases . For example 

the trace of a verbal lab.e l used by .a mathematician 

to remember an ambiguous figure r;nay be a more s table 

trace than the process trace o f the stimul u s and 

therefore is reproduced . The reproduction would 

therefore resemble the visual representation of the 

label and represent a more stable, o rganized form. 

I f howeyer t he experimenter is unfamil i ar with 

the verbal label (because his background and bias 

are di fferent from the mathematician's) he might 

judge the change in the reproduction to be less 

o rganized . 

The idiosyncratic differences of sub j ects would 

not be as much of a source o f variance if one subject 

made only one reproduction whereas in the repeated 

reproduction method a particular bias wil l be present 

in numerous reproductions. 

l\n additional problem with this method is that an 

effect of practice occurs which causes changes in 

successive reproduction which are not the result of 

memory changes . These changes simply result from t h e 

subject getting better at drawing the figure bec9 use 
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they· have drawn the same form over ana over again. 

These factors mentioned are not the only possible 

confounding effects in using repeai:ed reproductions 

from the same subjects. Evidence that something other 

than memory operates in this method comes from Perkins 

(1932). He showed two groups of subjects the same 

stimulus: one group was asked to reproduce it 

immediately, then again after 24 hours and again 

after two weeks ; the other group reproduced it for 

the first time after two weeks. The reproductions 

after twc weeks showed marked difference-s between 

the two groups. Therefore Perkins concluded that 

factors other than memory operate duri~g repeated 

reproductions. Bartlett also found that in using 

the repeated reproduction method, the intervaJs 

between reproductions influenced the type o f changes 

that occurred 

if the reproductions occur within close 
temporal proximity, the form becomes 
fixed ... while if long intervals 
are allowed to elapse between s uccessive 
reproductions the process of gradual 
transformation may go on indefinitely. 
(Bartl ,ett , 1932 ). 

This is an unanticipated effect due to procedural 

factors rather than ~emory-over-time . 
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In a review of the litera.ture on Gestc;tlt 

organization in memoTy Osgood (1958) proposed two 

alte rnative me thods which he considers would avoid these 

proble ms: The £irst method is to present a stimulus 

which has a single domi nant stress to a large group of 

Subje cts, each of whom would reproduce the figure only 

Once but at varying intervals. While this would elimin­

ate the problems associated with the method of repeated 

reproductions it would cause a different kind of problem 

which was mentioned earlier in connection to Gibson's 

work. It is the problem of creating a stimulus with a 

dominant stress,. The stress is not an inherent 

characteristic of the physical stimuli, it is in the 

perception anc1 organization in memory which determine s 

the stress-es. 

The second method Osgood suggested is to present 

a figure to a subject in the waking-. state and have all 

successive reproductions (from the same subject) drawn 

in a hypnotic trance. What adva ntages thi s elaborate 

method buys is not clear. 

The third methodolo.gical prob-lem is the lack of an 

obje ctive method for dealing with the results. In all 

of the studies mentioned previously the experimenters 

were interested in the n a ture of the changes th.at oc-cur 

in the reproduction o f a perceived stimulus; ii1 some 

·cases it was change due to t_ime and in others it was due 

to ve rbal me di a tion. The way the data, i.e . chang·e s in 



27 

the reproductions, were handled was by a variety of 

categorizing schemes.. The fact that the investigators 

commented on what a forroidable task it was suggests how 

arbit rary the categories may be .. Wulf's system of 

cate gorizing has been criticized, by Gibson, as being 

determined by the stimuli he used. As discussed earlier 

Wulf's stimuli could on l y vary in one of two directions 

and there fore his categorizing system had to be 

dichotomous. Gibson also criticize s the criteria which 

Wulf used to decide whether a change fit one .c.ategory 

or ai1other. For e·xample, if one c£ t wo parts of a figure 

is not quite equal in siz e to the other but is reproduced 

as equal or more nearly equal than in the originai 

stimulus, is this a leve ling or sharpening effect? On 

the one hand if 11 unequal size" is considered the 

Characteristic of the rigure, then the change is 

leveling. On the other hand if 11 nearly equal size" is 

considered the characteristic , then the change is 

sharpening. A further criticism of Wulf ' s analysis is 

in regard to clear progressiveness of ch~nges that he 

r~ports. Woodworth (1938) in a reviewt found that of 

the 20 individual series that Wulf published (which 

were pr esumably his best) only one of the twenty, in 

his opinion , showed an unequivocal progression. 

These criticisms of Wulf's analysis apply equally 

;well to the other studies. The categories are somewhat 
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arbitrarily and subjectively assigned, the crite ria 

for classif~1ing a change as one type or another is 

Subjective, and the trends - progressiveness for e~arnple 

- that appear obvious to the experimenter are not 

reliable. Bartlett's cascade of xeproductions of 

the 'portrait d 1 homme' is, as mentioned earlier , 

another example of the disagreement over 'clear' 

progressive trends. 

Carmichael, Hogan and Walter were aware of the 

subjective nature of categorizing the data and attempted 

to get inter-judge reliability amc,:i.g two of the 
-

experimenters and used the th i rd to decide on conflicts. 

The problems with this are obvious: two judges are not 

enough, and the experimenters themselves may have 

biased judgements since they were predicting the 

direction of ch~nge. 

In recent years information theory has been applied 

to Gestalt concepts of organization and f igural goodness. 

Put simply, the theory states that because of the finite 

capacity of the pe.r: son for processing information , the 

information load is reduced by the formation o f categories, 

groupings, and the organization of units (Garner 1962). 

One Vglue of information theory is the quantifica­

tion of stimulus events. Its basic measure , uncertainty, 

is computable when more than one unit is possible, and 
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the gre.ater the array of uni ts that are equally possible 

' . 

the more uncerta~nty thP.re is. The difficulty in 

applying thi s measure is in identifying the perceptual 

unit (MacGregor 1975). The problem is that effective 

perceptual uni ts ar_e phenomenological entities which are 

not necessarily easily identifiab1:e physical attributes 

of the stimuli . Here again i s the same problem that 

occurred in Gibson's interpretation of his results, i n 

Wulf's criteria for assigning changes to one category 

or another and .also in designing a stimulus with a 

dominant stress as Osgood suggests: the organizational 

tendencies are not in the physical stimulus but rather 

in the perceptual and memorial representation of the 

stimulus. 

In summary the methodological proble~s in the 

area of organizational processes in perception and 

memory are- in the nature of the stimuli, the method 

of repeated _reproductions from the same subject and 

the lack of an objective analysis of the changes that 

occur . 
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GENERAL DESIGN 
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The central hypothesis explored by this experime.nt 

is derived from the Gestalt theories of perception and 

memory and proceeds thus : 1) principles of perceptual 

organization determine the perceptual groups that the 

person imposes on a stimulus field, 2) these groupings 

are further organized in memory on tbe basis of the 

same pri~ciples that govern immediate perception, 

3) together, th i s process of organization of perception 

and memory determines the characteristics of recall 

and reproduct.i.6.n of stimuli experienced in the past4 

The typical approach of studies in this are-a has 

been to present the. subject with an already structured 

stimulus, and to observe changes in the reproduction 

of it, usually after some delay. The experiment 

described in this thesis departs from this practice 

in thre-e significant ways: 1) the stimulus character­

istics, 2) the conditions of recall and 3) the quantifi~ 

cation of the quality of reproductio~ns . 

The stimulus was a " patternless '1 array of dots 

distributed on a sheet of paper 12 '1 x 12" in size. 

The distribution of dots was determined by a quasi­

randorn process. The sheet was divided into a nine by 

nine grid and each of the 81 squares was randomly 
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nuilibered. Working in order from square 0,ne to square 

81 a single dot was placed in each square. Each 

squar e was itself divided into a ten by ten grid and 

where in the square the dot was placed was determined 

by referring to -a table of random number pairs. 

Figure 5 is a reduced reproduction of the stimulus 

actuq.lly used in the experiment; it will henceforth 

be referred to as the "target". 

. 

Fi9ure 5 

The quasi-random process useo (i.e. only one 

dot in each of th.e 81 squares) was necessary in order 

to give tne target a "patternless" appearance. A 

uniform density distribution of this kind is said 

to have the property of "isotropy"; isotropy 

represents a cha~acteriStic of ideal disorder 

(I<itaigorods kiy, 1967). A purely random process 
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of distributing dots, on the other hand, could 

easily result in clusterings which could be highly 

suggestive of perceptual groupings. 

This method was used in an attempt to produce 

a stimulus as disorganized as possible so that the 

extent to which subjects imposed organizatio n would 

be emphasized. Also since in _past work considerable 

debate has been generated over 11 inherent" organization 

of the stimulus, it is important to use a stimulus 

with a minimum of inherent organization. 

Dots were used because th .ey seem to be the 

simplest perceptual unit. As Kof fka ( 19 35) said, . 

a dot 

though geometrica-lly it may be a Very 
small circle or square, has phenomenally 
no shape at all. 

The manner in which the subjects responded to the 

target indicated that they did indeed regard the 

dots as essentially the same, even though they were 

different in 'micro' physical aspects. 

Koffka (1935) suggests that a uniform field such 

as that approximated by the target is maximally 

unstable. This, in addition to any remaining minimal 

inherent organization should result in quite marked 

structuring by the subj.ects . It should be noted, 

however, that the perceptual organization would not 



be inherent in the physical stimuls; in fact, 

of all . the Gestalt princi.ples that coulcl e}{plain 

any perceptual organization that might o·ccur, only 

proximity appears to be present in the target: 

similarity, colour , size, line of continuation 

have been essentially elimina~ed . And as for 

proximity , there are t'ltlO expressions .of it: 

1) the distanoe between neighbouring dots and 
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2) the closeness of the dots to the physical border 

of the sheet itself. 

The method of recall was developed in pi l ot 

studies to emphasize small changes that subjects 

made when they were asked to reproduce a singl e 

dot on an index card. The method involved cascading 

subjects in such a manner that 1) each subject makes 

only one reproduction of the stimulus with no 

appreciable de1.ay and 2) the stimulus each subject 

views is the reproduction of the previous subject . 

That is., the first s lib j ect in a cascade views the 

stimulus sheet of random dots that was prepared by 

the experimenter and reproduces it. This is the 

only reproduction which that subject is asked to 

make. The next subject views the previous subject's 

reproduction as his/her stimulus sheet afid reproduces 
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it. Similarly, this is the only reproduction which 

that subject makes. This procedure, of each subject 

reproducing the previous subject's reproduction, 

is done five times. By cascading subjects in this 

way the subje'cts act as fine detectors of th.e 

organization imposed in their stimulus by the 

previous subject and then they er:nphasize this 

organization in their reproductions. This procedure 

is similar to one Bartlett had used which he called 

serial reproductions . Th.is serves to amplify small 

increments of organ.ization that a s ubject produces 

in his/her reproduction because the ne~t subject 

p,ercei ves that order and reproduces it as more 

organized in his/her reproduction. 

It is predicted that each subject ls reproduction 

will be ~ore organized than his/her stimulus (which is 

of course the last subject's reproduction) . Therefore , 

if each subject adds organization, the final subject ' s 

reproduction in a cascade should show a dramatic 

increase in organization from the original target 

of random dots . 

Another interesting pOiht about the cascading 

method is that when a subject uses a verbal mediator 

to remember a grouping of dots in o rder to reproduce 
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it, that grouping is objectively represented in 

his/her reproduction . The label itself is not 

passed on to the next subject but the pattern o f it 

is passed on in the reproduction. 

A psychophysical scaling technique was used to 

quantify a q ualitati ve attribute of the reproductions, 

namely organization, Diffe rent subjects ., who will 

be referred to as judges , were asked to scale a 

cascade of six pictures (the target and five reprod-

. ) . . ) 1 uctions on a ph ysical lengt_h o f SC'ale . 

The amount or degree of organization i n a 

reproduction was determined by the judges ' placements 

of the reproductions on the physical scale . In 

doing this the judg.e maps or matches his/her 

impression of the quantitative value o f the stimulus 

attribute to the appropriate place on the scale . 

The metho.d outlines here will be discussed in 

more detail in the following chapter. The features 

of the method - specifically the stimulus character­

istics , the cascading of subjects and the scaling of 

1
Levine (.1974) proposed t hat phys ical l e ngth was a 

natural langu:age for ex.pressing qu.an ti tati v ~ judge­
ments . For a more detailed background of the s c <;1 ling 
techn ique see J . Bavelas and B. Smi th, i n press. 
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reproductions - were introduced in an attempt to 

avoid the problems of previous methods. The isotropic 

stimulus array attempts to avoid difficulties 

associated with a structured stimulus; the cascading 

of subjects to avoid difficulties with repeated 

reproductions, and scaling of reproductions to avoid 

difficulties concerning subj ective classification of 

responses. 
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EXPERIMENTAL METHOD 
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Subjects - Sixty undergraduate students at the 

University of Victoria volunteered to be subjects in 

the initial experiment . Twenty- four additional subjects , 

both undergraduate and graduate stu dents a t the 

University of Victor'ia, volunteered to be judges in 

the scaling project. The ages of the subjects -and 

judges varied widely and both males and females 

participated . 

Apparatus - The stimulus that the. first subject 

in each cascade saw was a 12" x 12" sheet of pc;1per 

with a uniform distribution of random dots . As 

mentioned earlier this was prepared by dividing the 

paper into a nine by nine grLd. Then each of the 

resulting sql..)_a~e -s was randomly numbered and starting 

at square one a black dot was put in each square. 

Where in the square the dot was situated was determined 

by a random number pair which corresponded to 

vertical and horizontal coordinates of the square . 

It should be noted that the grid was used only in 

the preparation of the stimulus ; the target itself 

was gridless . 
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Other apparatus consisted of two copies of each 

subject's reproduction prepared by the experimenter, 

one of whi,ch had all the dots numbered, two blank 

12" x 12" sheets of paper separated by a 1211 x 12'1 

sheet of carbon, two pencils, and an eraser for the 

subject to make his/her reproductio.rL 

For the scaling procedure an eight foot table 

with½" un~arked masking tape running the length of 

the table was u s ed for the physical scale. Index 

cards with reminders of the dimension were also 

Used. One of the copies of the subject's reproduction 

(not the numbered one) was reduced in size to 7¼ x 

7¼" in order to make more room on the scale to 

emphasize the intervals betweeh pl acements. 

Procedure - Sixty volunteer subjects were randomly 

assigned to twelve groups o·f five, with th e following 

restriction. The first twelve subjects were randomly 

assigned to the first position in each of the twelve 

groups, as were the second twelve to the second po.sition, 

the third twelve to the third position and so on. 

Each of these twelve groups of five subjects 

underwent t11e same e·xperimental p,rocedure. 

The subjects were seen individually and were 

unaware. tha, t they were part of a group. When they 

came in they were told they would be shown a sheet 
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of paper with some dots on it and that some of the 

dots were arranged in patterns and some were randomly 

placed.. Subjects were told they woul.d be asked to 

reproduce the sheet. 

The first subject of each group was shown the 

target sheet of 81 random dots. They could look at 

it as long as they wanted and when they said they 

were ready the sheet: was takel). away and th;e subject 

was given two blank sheets, separated by the carbon 

paper, two pencils and an eraser. They were asked 

first of all to put down the dots they were sure of; 

that is, the dots whose position they felt relatively 

sure of. When subjects had finished, the experimenter 

took the carbon paper and l ower sheet away and asked 

them how they had remembered where those dots were . 

They were then asked to fill in the rest of the dots 

on the remaining s:heet ; that is, add the dots whose 

position they were not really sure of but w;ere required 

so their final product looked as much like the original 

one as possible. Next, the subjects were given bac"k 

the carbon sheet with the dots they were sure of 

and those subjects that had reported patterns when 

they were asked how they h.ad remembered those dot,s 

(all subjects, as it turned out) wer~ asked to 

connect up the dots to show those patterns. When 

they had finished this , subjects were shown their 
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original stimulus sheet a nd were asked to connect 

up the: dots on that sheet which showed the pattern 

they had seen in the stimulus and reproduced in 

their ca,rbon sheets . The subjects had thei~ carbon 

sheet, with the dots connected in patterns , present 

when they connected the dots in patterns on the 

stimulus sheet. 

The subject was then shown the copy of the 

stimulus shee t which had the dots nun:tbered . The 

subject was then asked to assign numbers to the dots 

on his carbon sheet in order to identify which dot 

they were rem.embering in the stimulus when they 

produced that dot in the carbon sheet. By doing 

this the subject identifies the dots in the carbon 

{i . e. the dots the subject was sure o f) as the 

reproduction of the distinct ones he saw and 

remembered in.the stimulus . 

Finally , the subjects were .asked what they thought 

the experiment was about •. . this was done to check 

whether any of the subjects were act i ng under fals e 

assumptions that could have affected their behaviour . 

From their reports this does not appear to have been 

the case . 



Therefore the data compiled for each subject 

was as follows: 
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1) the stimulus shee t they viewed (SnT). On 

this sheet the subject connected the. dots he/ 

she had s een as patterns. 

2) a copy of the stimulus sheet with every dot 

numbered. 

3) the carbon sheet which has the dots whose 

position the subject was sure about (SnC) . On 

this sheet the subject connected the dots he/she 

remembered and reproduced as patterns and also 

numbered as many of the dots as possible. 

4) the subject's comple ted reproduction of the 

stimulus sheet (SnR). 

5) the subject's report on how he/she remembered 

where the dots were . 

This is the procedure each subject underwent, 

the tar get sheet for each subject was, howeve~, different. 

The first subject in each group was shown the target 

sheet of 81 random dots . The second subject in each 

group was shown a copy of the first subject's 

reproduction. The third subject viewed the second 
.. "' .. , , .-

subj e ct ' s reproduction and so "'.)·.•. · ,
1 

In other words, 

the first subject in a group ·t"- ..:1,ys see s the target 
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sheet w.i,th 81 random dots but the other subjects in 

that group always view the previous subject's 

reproduction as their target. 

Dia.grammatically: 

GROUP N 

The scaling was: employed to measure the amount 

of organization in the pictures the .snbjects had 

produced. The people that participated in the 

scaling project are referre~ to as judges. As 

stated earlier , the judges were not the same subj€cts 

that were in the experiment . 



When volunteers came in to be judges it was 

stressed that they, themselves, were not being 

tested, rather it was their opinion. or judgement 

about some pictures that was o f interest. 
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The scale was represented by a str1p of½" 

unmarked masking tape runninq the l ~ngth of an 

eight foot table. Judges were free to use all o_r 

any part of the scale; the endpoints were not fixed. 

The scale dimension was defined as one of 

ea~iness and difficulty~ In other words, stimuli 

that ~re very ei:1-SY to remerob~r, that is th~y would 

be very easy to reproduce from memory, go on the 

left end of t he s -cale~ Stimuli that are very 

difficult to remember and reproduce go on the 

right end~ and stimuli of varying degrees of easiness 

and difficulty sro in between. 

B.efore beginning on a sample set, the definition 

o f easiness and difficulty was elaborate¢i on and tne 

dimension labels were made up to remind the judges 

-which half of th~ tape was which. The- complete 

definition of the sc.ale (and the resulting labels) 

is as follows! 

~ .a picture that is easy to r ~member and reproduce­

is more organized, less rcwdom, mo-re pat.t erned 

and conveys more information. 
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- a difficult sheet to remember and reproduce is 

less organized , more random, less patterned and 

conveys less information. 

Pilot work indicated that the dimension defined in this 

way is readily un derstandable to judges. 

Judges were told to confine their scaling of the 

stimuli on easiness and difficulty to the way it was 

defined f o r them. Other reasons why a picture may be 

easy or difficult to remember should not enter into the 

judgement. For example f the number of elements in a 

stimulus should not be important in scaling . The judges 

were also instructed to p lace the stimuli on the scale 

so that the intervals between the stimuli reflected the 

amount or degree of e .asiness and difficulty the judge 

perceived . 

A set of sample· cards was made from Shannon's 

(1951) analysis of the redundancy of the English 

language. Th~se cards were used to familiarize the 

judges with the scale. specifically they were: 

- XFOML RX!<,BRJFFJUJ ZL PWCFWKCYJ FF 

- ON IE ANTSOUTINYS ARE T INCTORE ST BE S DEAMY 

·- IN NO IST LAT WHEY CRATIC'!' FROURE BIRS GROCID 

PONDENOME OF DEMQNSTURES 

- REPRESENTING AND SPEEDILY IS AN GOOD APT OR 

COME CAN DIFFERENT NATURAL HERE HE THE 

- THERE IS NO REVERSE ON A MOTORCYCLE 
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A£ter scaling the set of sample cards each judge 

scaled three c.ascades of reproductions, one after the 

other. The reproductions of each cascade was presented 

to the subjects in a rando_m order~ When the judge had 

finished placing a set of stimuli along the scale, 

he/she was asked to review their placements to ensure 

that the intervals bet.w-een the stimuli accurately 

reflected the amount of difference in o rganization 

among the stirr1uli. After this had been checked, the 

judges' placeme-nts of stimuli (especially on the sample 

cards) was questioned to ensure that they und;erstood 

the scale and were scaling according to the definition 

of the scale. · · 

Each cascade of reproductions was scaled by six 

judges; the1.··efore twenty -four judges were required . The 

order in which the cascades were sealed was such th~t 

each cascade was first out of the three (scaled by one 

judge) twice; second out of the three, twice; and l ast 

of the three twice. This was done to prevent any 

order effects. In addition the cascades were arranged 

so that a cascade did not appear with any other partic­

ular cascade more than twice . 
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Each cascade was scaled by six independent judges.
1 

The amount of agreement among thos~ judges about each 

of the reproductions in a cascade was established by 

use of analysis of vari~nce to estimate reliability. 

The reliability coefficient by th.is method expresses 

the reliability of the mean si_x judges placements of 

the stimuli in terms of th.e variance due to the true 

scores (mean square within stimuli variance) divided 

by the sum of the variance due to true score and variance 

due to error of measurement (mean square between stimuli 

variance) subtracted from one: 1-(MSwithin/.MSbetween) 

(Winer, 1962) . 

A high reliability score indicates that of the 

total variance, the variance within the judges' estimates 

of the same stimuli is small and the variance between 

the Dtimuli is large. That is, the variance is, accounted 

for by the difference between stimuli (i.e. between 

s 1 R and s 2 R) rather than by the difference between judges 

estimates of tbe same stimuli. Conversely a low 

reliability coefficient indicates a large proporti0n 

lThe target and subj ects ' reproductions for each cascade 
are shown in Appendix A. 
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of the tota-1 variance is due to variation among judges 

estimates of the same s-timul, i as well as to variation 

among the stimuli. 

Reliability coefficients for each of the twelve 

cascades are calculated on the raw scores (the distance 

in centimeters from the edge of the table to the centre 

of the stimuli); these are listed in Table I. 

TABLE 1 

The reliabi lity of judge s' estimates 

Cascade A r = . 9 7 Cascade G r = .97 

Cascade B r = . 97 Cascade H r = • 89 

Cascade C r = .92 Cascade I r = .99 

Cascade 0 .r = .98 Cascade J r = • 9-8 

Cascade E r = .97 Cascade K r = • 89 

Cascade F r 2: .9 6 Cascade L r = .98 

Raw scores are reported in Appendix B. 

The lowest reliability coeffic ien t is .89, the 

highest is . ~9 , the mean :reliability coefficie nt is .9,?-6, 

and the median reliability coefficient is .97. These 

high reliability coefficients indicate that the judges 

working independently arrived at very similar estimates 

of the amount of organization in the target and 

reproductions of each c~scade. 
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Another way of interpreting a high reliability 

coefficie n t is as follows: if the scaling was repeated 

using another random sample of six judges to scale the 

same stiftluli, the correlation between the mean ratings 

obtained from the two sets of judges would approximate 

the reliability coefficient. The cor relation coefficient 

would approx imate the reliability coefficient because in 

fact, the reliability coefficient is the predicted 

correlation between tbe original group of judges and a 

second group of j~dges . 

The u s a of analysis of variance to estimate 

reliability does· not test whether there is an incr·eased 

organization in success ive reproduct ions. The o rde r i n 

Which the stimuli were placed on the scale is not 

indicated. The reliability coefficient indicates h ow 

much the judges agree about where a stimulus ('reproduction) 

should go on the scale to indicate how much of the gttri ­

bute (organization) it possesse s but not whether SnR 

has more or l ess of the a ttribute than S(n-l)R. The 

high rel.i.abili ty c-oe fficients justify using the mean 

of the judges es timates to represent the quantity of 

the attribute the stimulus process. Figures 6 to 18 

on the following page , shows the mean quantity of 

organization of each reproduction in a cascade by means 

of bar graph. 
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Figure 6- Graph of the mean scores for each stimuli 

in Cascade A. 
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Figure 11 - Graph of the mean scores for e a ch stimuli 

in Cascade F. 
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The data collected by the scaling technique is 

interval. The judges were instructed to place the 

stimuli ·on the scale so that the interval between them 

indicated the difference in the amount of organization 

between the stimuli . The amount of organization is 

measured by the distance in centimeters from the left 

edge of the table. The left side of the table 

represented reproductions that were organized, easy 

to remembe r and not very random. Therefore a high 

score represented a poorly organized reproduction. 

That is, 

organized 
easy to remember 

I 
o cm 

disorganized 
difficult to remember 

I 
24.4 cm 

The prediction w-as th.at the reproductions the 

subjects make will be more organized tha:n the stimulus 

they viewed. By the method of c_ascading, the stimulus 

they viewed was the previous subject's reproduction. 

Therefore from the original target to the last sUpject's 

~eproduction there should be an increase in organization . 

Because the data is interval and th~ prediction was for a 

linear trend of o rgani zation a test for linear trend was 

employed. 
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Initially the trend test was conducted on each 

cascade . This w.as beoa~se th:e stimulus that the subjects 

viewed in each cascade was different. An overall linear 

trends test was conducted t o see if the linear trend 

was powerful enough to survive collapsing over the 

wide variation in cascades. The results are shown 

in Table II. The. trends test uses mean square residual 

(MSresidual) as in the error term in the F ratio 

because the design is one of repeated measure. (thner 

1972). 
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TABLE II 

Linear trends tests 

Cascade: F = df = p value 

MS . lin (F. 99 (1 , 24)=7 . 82) 

MSres 

A 176.52 ( 1 , 25) p < 2.x10 -12 

B 250.03 (1, .25) p ( l .x10- 12 

C 208.51 ( 1 , 25) p < 1.x10-12 

D 490.14 ( 1 , 25) p < 1.x10 -12 

E 302.34 ( 1, 25) p ( 1.x10- 12 

F 123.06 .(1 ,2-5) p < 4 .x1o- 11 

C 431.87 ( 1 , 25) p < 1. x10- 12 

H 209.23 ( 1 , 25) p <. 1.x1o- 12 

I 509.21 ( 1, 25) p < 1.x10- 12 

J 442.16 (1, 25) p < 1 • .x10- 12 

K 191.26 ( 1 , 25) p < 1. x10 -12 

L 465.65 ( 1 , 25) p < 1 .x1·0- 12 

overall casca des: 

1075.84 (1,55) p < 1..x1o- 12 
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This thesis investigated the hypothesis that 

organization occurs during perc.eption and memory 

according to Gestalt principles of organization. The 

present experimental test of this hypothesis involved 

showing subjects a random, patternless stimulus and 

asking them to reproduce it. It was predicted that 

subjects would organize the stimulus field in order 

to remember it and that this orgar~lzational process j_i1 

percept i on and memory would determine the reproduction . 

Therefore the subjects ' reproductions should be more 

organized than the stimulus. The method of cascadihg 

subjects was used to amplify small increments of 

organization within one subject 's repr-ocluction . The 

amount of organization in a reproduction was determined 

by a scaling procedure in which a different set of 

subjects matched the ir imp.ression of the amount o·f 

organization in a given _reproduction to a position on 

a physical scale of length. 

The overal l prediction of increa.sed organization 

was confirmed. At each step of the cas·cade jndges. 

th agreed that the reproduction made by then subject 
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was more organized tban the reproduction of subject n-1. 

Therefore the conclusion can be made that organizational 

processes operating i _h perception and memory impose 

order on the sensory input and determine recall and 

reproduction. 1 

The experimental methods employed have several 

advanta ges over those used in other experiments in 

this: area. 'I'hese a.dvantages have been discussed .earlier 

but will be briefly reviewed here in relation to evidence 

that suppor ts their usefulness. 

The origin~l stimulus for each cascade was a sheet 

of paper with an isotropic distribution of random dots. 

The progression oi 'organization in a cascade confirmed 

the Gestalt position that organization occurs in the 

percep.tual and memorial representation of the stimulus 

and therefore is not inherent in the physical stimulus. 

Because the stimulus was highly random and patternless 

the organization that resulted was due to an active 

impositon of order by the subjects. 

The assumption that the stimulus was highly 

patternless was supported by the diversity of patte rns 

in the resulting reproductions o :f: the fifth subjects . It 

is assumed tha t if there has been any inherent patterns 

in the original stimulus subjects would have detected 

and reproduced them. This would have led to relatively 

1
An additiona l prediction, that subjects would i:.end to 

reduce the size of the figure is discusse.d in Appe ndix 
c. 
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simila.r reproductions. Therefore since the reproductions 

are very different one may assume that the original 

stimulus (S
1

T) did not ha~e any perceptually dominant 

patterns. 

The method of cascading subjects avoided such erro:r-s 

within subjects as changes due to practice effects and 

due to subjects attempting to be consistent with their 

previous reproduction rather than reproducing the original 

stimulus. Furthermore cascading subjects is affected 

less by idiosyncratic differences than the met.hod of 

repeated reproductions. 

In cascading these confoundings are not possible 

because each subject makes only one reproduction. The 

results obtained by this method were not thought possible 

by earlier investigators. They assumed that each subject 

would change the stimulus i-n different directions and 

therefore a progression of organization would not occur. 

In addition, a practical advantage of the method 

of cascading allows the observations of progressive 

changes across repeated reproductions without the 

inconvenience of a re·peated measures design. 

The scaling project was done to objectify the 

concept of organization. It is a qualitative character­

i'stic which people can agree upon but is poorly dealt 

with quantitatively . For example, if you work with 
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density plots and define disorganization as one dot 

in each of 81 squares, as is the case in the target of 

random dots, deviation from this would indicate clustering 

i.e. 7 dots in 13 squares , 6 in 20 ~quares, 5 in 6 squares, 

3 in 7 squares , 2 in 20 squares and 0 in 15 squares. It 

does not, however , indicate the patterning which is so 

ea.sy for the eye to see. In other words the same density 

distribution can apply to two very different arrangements 

of patterns with very different amounts of organization. 

Since organ iz.ation is a quality perceived by human 

beings so readily in everyday life it seemed the approp­

riate and natural soluti~n to use people as instruments 

to detect t.be amount of organization in the stirtml.i,. 

The evidence that this is an objective replicabl.e 

method is in the reliability coefficients. Interpreted 

literally a high reliability coefficient means that the 

people working independently judging the ~timUli agree 

among themselves about the quantity of organization each 

reproduction has and also that if six new judge·s scaled 

the same stimuli their judgements would correlate highly 

wi.th the judgement of th~ first set of judges {the 

correlation would approximate the reliability coefficient 

because in fact the reliability coefficient is the 

predicted correlation between these groups of judges) . 
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In this experiment as in previous experiments 1 the 

organization th.at occurs in perception was indistinguish­

able from the organization that occurs in memory . Even if 

a subject were to make the reproduction with the stimulus 

present memory, in the strictest sense, is involved when 

the subject goes from the stimulus to the reproduction. 

The two processes may indeed by inseparable because 

the processes are not uniquer the difference may only be 

semantic. In this thesis the distinct.ion of perceptual 

organization and :memorial organization has been honoured 

for traditional reasons. If a single overall process 

was discussed the problem of differentiating would be 

eliminated without . any information loss. The distinction 

does not seem to be useful nor has it been substantiated . 

Bartlet'..:. .(1932 ) and Perkins (1932) noted that the big~fest 

and greatest number of changes occur .in the subjects ' 

first reproduction. Changes that were found using the 

repeated reproductions method are problematic because 

0£ serious methodological diffic ulties with the procedure . 

In pilot work an index card with a dot was shown to 

subjects and they were asked to reproduce it. In the 

subjects' first reproductions the dot was systematically 

d,isplaced towards the ne.arest edge but when subjects 

were ask.ed for reproductions immediately afterwards the 

subsequent dots varied randomly around the position of 
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the dot on the fir s t r production. Note that the random 

variation did not occut- around the posi t.1.on of the 

original dot but rath e r the random variation occurred 

around the pos · tion of the dot that was systematically 

displaced in the fir s t reproduction. 

The suggGst ion h ing made is that perceptual and 

memorial organization are not two separate processes but 

one. 

An additional semanti c clarification might be made 

concerning the uso of the word 'decay I to represent the 

effect o f time on memory traces. It may be misleading 

in that the trace may not disintegra te and disappear 

since it may be r et: ri ev£>d in recognition and under 

hypnosis. A process 0£ res.huff ling or burying of the 

memory may be a mor~ accurate metaphor. 

The work of this thQsis raises several o t her 

intere'8ting res·earch questions of both a methodological 

and theoretical nalur . Concerning the methodology, an 

alternative method of quantifying the amount of 

organization in a re pro .uction wil 1 be d,iscussed . 

Concerning the tl1 corL ti cal questions , the procedure 

of this e xporim n t TlilY b e useful: for investigating 

what patterns a · preserved, wh en anct how the progressive­

ness of a cascatle J 1·v "ls off ,· and how subjects operate 

under diff _r e nt in s ructions : that is if subjects did 

not h ave Lh .ir at t • 11 t ion drawn to the fa.ct they would 
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have to remember arid reproduce the stimulus they viewed, 

and also what effect varying subjects 1 expectation of 

patterning ·and randomness in the stimulus has on 

resulting organization in the reproduction. 

interests will also be briefly discussed. 

These 

Alternative method of guantifying organization - The 

scaling technique wa,_s us.ed in this experiment because it 

was the most direct measurement of subjects' perception 

of organization. Another method of quantifying the 

organization in subjects' reproductions that could have 

been used was as follows: have ten subj e cts view and 

teproduce each reproduction of a series. The measure 

of o rganization woultj be the measure of variability 

among the ten subjects ' reproductions at each level . 

_A high variability score among the subjects' reproductions 

would indicate the stimulus they viewed (i.e. one of 

the original reprod,uotions to be measured) contained 

a lot of randomness, little patterning and little 

information ( in Garner's 1962 terms little redundancy 

or consistency). Conversely if ten subjects viewing 

a reproduction had little variability in their 

reproductions, the stimulus reproduction must be well 

defined, contain more 1nforma:tion and patterning. This 

method then uses how variable the r e productions are to 

measure the amount of organization in a reproduction. 
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This method assumes that the more o rganization there is 

in a reproduction, tJ1e easier it will be to reproduce 

and the more consistently it will be reproduced. 

Numbering the dots to prese:r-ve patterns - The additional 

task of numbering the dot~ was done, not to test the 

hypothesis of this thesis, but to see if the pro'Cedure 

was feasible for future research questions. As described 

earlier, the subjects after completing their reproductions 

ana connecting the dots in patterns on the carbon and 

stimulus , were shown a copy of the ;:-timuJ. us sheet and 

asked to identify whatever dots they could on their carbon 

sheet that corresponded to dots on the stimulus. In 

other words, just as with the patterns they had connected, 

they were asked to find the dots it1 the stimulus that 

they were thinking of when they reproduced them in their 

carbon sheet. The numbers of those dots which the 

subject.s could .identify in tl;le stimulus were assigned 

to the dots in the carbon. By us ing this method, 

particular dots can be traced through the l evels of 

the cascade. Without subjects identifying dots this 

would not be possible because, while subjects identify 

the patterns in the stimulus .and carbon sheet, the 

individual dots in the patterns cannot be identified. 

For example, 
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• 

stimulus reproduction 

Even though the dots ins Rare exactly the same as the 
n 

dots in Sn+lT, there is no connection between the dots 

in SnR and sn+l R. 

Diagrammatically, 

the connection 'oetween s1 T and s 1 R is in patterns that 

the subject identifies and connects. The connection 

between s1R and s2T is that they contain the same dots , 

but because the dots cannot be identified when the 

subject matches patterns between the target and reprod­

uction, the chain is not complete . Therefore if there. 

is a second copy of the stimulus which has a l l the dots 

numbered, the subject can identify not only the patterns 

but also the constituent dot_s . 

Of course not all dots on the reproductioh may be 

identified. In many cases extra dots are added in the 

reproduced c .ase. For example, 



•. 

.stimul Up 

. . 
• • . . 
• • .. .. 

reproduction 
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and these extra dots cannot be identified.. Also , the 

dots that the subjects add in ·the final r:eproducticm 

- t:.ha t is, the ones they are uncerta.in about - are 

not identified. These 'unce:i;tain' dots -are then 

given a l ·etter and number code by th~ experimenter. 

This means that the numbered duplicate of the dots in 

s
1 

T were inJJttber-ed one to 81, the numbered duplicq:te 

of s
2

T had some numbers between one and 81 (correspond­

ing to the dots the subjects had been certain of) 

and also new numbers. which be.gan at Al ( coded by the 

experimenter and co:rre.sponding to the 'uncer:t,ain' 

dots ). The second subject's reproduction which become.s 

the third subject's. target had some numbers between 

one and 81., and some begini1ing with the letter 'A '. 

The new dots· add.ed a:t this sta9e were numbered with 

the letter 'S ' (e.g. Bl, B2, etc . ). This continues 

through the cascade , each group of new nurob~i-e·d, dot;s 

begins with ct different letter to indicate the level 

of the C'clscade where they were j .ntroduced. There.fore 

if there a.re any <lots with the numbers between one anc1 

81 irt the s 5R it indicates that these dots have beeh 

preserved by all £1..ve subj e cts. If there are any dots 
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beginning with 'A' i _t means that these dots could not 

be associated with dots in the preceding target and 

were thus, introduced at the second level of the 

cascade, and s o on. 

By numbering dots in this way it is possible to 

see which are preserved in a cascade, and also what 

patterns , of which these dots are a part, are preserved. 

According to Kohler (1938) the more organized patterns 

are, the more stable and resis tent to cha.nge they are 

and therefore th.e longer t,hey will be preserved. This. 

method of m.mlbering dots is. one meth3d for investigating 

preservation and stability. 1 

Leveling off of progressive organization - The organization 

or grouping of dots in a cascade occurs at various 

rates. By arbitrarily running each cascade to a 

length of five subjects there should be more cascades 

which have developed into ,vell orgapized patterns, that 

change little in further reproductions, while there will 

be other series that may still be relative ly diso~ganized 

after only five subjects. Because the organi•zation does 

1For another method of quantifying st.a:bility see B. A. 
Schaefer, 1979 . 
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occur at different rates those series that have not 

become well organized in five subjects may well become 

so affer a few more subjects because even in those 

series judges scale them as increasing steadily in 

organization. However, the intervals between the. 

reproductions on the scale are smaller. 

It was found that when cascades became well 

organized there vras little change in successive 

reproductioris and the progressiveness of organization 

leveled off. In cascade G for example, judges scaled 

the four ·hand fifth subjectsi reproductions inter­

ch~ngeably because the major perceptible difference 

was only the change in pattern size~ 

The leveling of progressive changes means th&t 

further ch a nse twards <?rganizatio.n is not very great. 

It implies a stability in the pattern:"~n.g; the next 

subject readily reproduces the ta-1:-get with only minor 

changes. 

It is interesting to speculate why some cascades 

are slow in progres~ing and why others are well organized 

by the third subject. The amo·Jnt and type of organiza­

tion is known to effect what patterns result. E'or 

example, if the stimulus the third subject views already 

strongly resembles a. r e ctan.gle the next subject is 

constraiBed by this structure and organizes it further 
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in reproduction, :making it even rr,ore rectangular. The 

influence of the amount and type of organization that 

the earlier subject perceives, reproduces and passes 

on does not appear to be as straightforward as it may 

initially se.em. If the f i rst subjects do not organize 

the random target very much there should be no reason 

why the third and fourth subjects cannot produce a 

larger amount of organization comparable to changes 

imposed by the first subjects in othe r cascades. But 

they may not; a cascade that starts organizing slowly 

may continue slowly. 

If this line of i nvestigation were pursued the 

procedure of subjects iqentifying dots in their 

reproduction by numbers would be useful for determining 

obj ectively when a cascade has leveled off. 

Intentional memorizing - Throughout this thes is the 

organization that occurs has always been with reference 

to the fact that the subjects were told they would be 

asked to reproduce the stimulus. This instruction 

itself may account for some of the organizatio n that 

occurs. In other words , the subjects' attention may 

be drawn to organizing the dots because they will 

have to reproduce them. Kohler (1947) suggests that 

0 inte ntional memorizing amounts to inte ntional organiza­

tion 11
• In this thesis it is int.ere sting that 

organizatio~ occurs so markedly when . subjects are 

asked to view a s timulus wi th the instruction o f 
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reproducing it . It would also be interesting to 

investigate the organization that occurs when subjects 

(whi le viewing the stimulus) are unaware that they 

Will be asked to reproduce it. For example, subjects 

coultj be instructed to view the stimulus in order to 

estimate the nl.lJTlt>er of dots it contained . 

Then if the subjects were askeo to reproduce 

they had s.een, after the stimulus was removed, the 

reproductions might be quite different from the ones 

obtained in this experiment. It is predicted that 

subjects would organize the stimuli but thf~ rate ahd 

type of organization may be different. 

The effect of expectations of org anization - The method 

of reproducing a meaningless stimuli may be useful in 

studying other kinds of problems than those in 

perception and memory. For examp le, one area in which 

this method may b~ suitably applied is in investigating 

the behavioral consequences of varibus levels of 

expectat :l on of organization. More specifically, by 

varying the instructions to the subjects, · the subjects' 

expectatio~s of organization in the stimuli can be made 

th.e independe nt variable. There may be qualitative 

differences in the patterning in reproductions which 

result from an initial expectation of how many dots 
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are in patterns and how many are random. 'I'here is 

reason to suspect that from an initial expectation of 

65% patt·erned dots .anc) 35% random dots the reproduction 

that results will have one or two general patterns; 

whereas several specific patterns· may result from an 

initial expectation of 95% patterned dots and 5 % 

random d.ots. 

Examining the effects of varying the expectation 

levels in this way may be a way of looking at some of 

the factors which influence hypothesis generating . 

For exampl~ , how does the amount of randomness expected 

(or tolerated) affect how specific or general an 

explanation of the findings can be? Perhap s if on.ly 

5% randomness or error is tolerated it necessarily 

implies many specific theori es (or patterns) to account 

for the data (or dots) when if 30 % or 40% was admissable 

a single general theo:ry would su~:fice; or in terms of 

this experime ntal design, a single genera.l pa:ttern would 

be perceiveg. 

The cascade in this sense could be extended to 

repres ent s uccessive g e ner ations of scientists, each 

beginning on a problem from where the last scientist 

left off. 

While ~hese r e search ques tions are speeulative and 
·-t~, 

undevi;:!lope _, they suggest possible directions which can 

be pursue d from this work. 



80 
BIBLIOC:1.APHY . 

ALLPORT, G.W., "Change and. Decay in the Visual Memory 

Image'', British Journal of Psycholo•is;v , 21: 133-148, 

1930. 
BARTLETT, F. C., Remembe.rin[.£_ A Study in 2:xuerime·n.tal 

and Social Psycholo ~y, Cambridge, England , Cambridge 

University Press, 1932 . 

BAVELAS, J.B., & SMITH, E .J., "Measuring Verbal Disqual­

ification", Un-published .anuscript, University of 

Victoria, 1979. 
BOWE:R, G.H. • 11 A Selective Review of Organiza"tional Factors 

in Memory 11 , in Tul ving, :;:; • & Donaldson , -...v- . (Eds. ) , 

Organization of Memory , rew York, ;.~ca demi c Fre ss, 1972; 

C.AllivTI CHA EL r L. , HOGAN , E . P. & 'Ii ALT SR , A, A. , ".An Expe r­

imental Study 0£ the .:Cffect of La.nguage on the Repro­
duction of Visually Perceived FormsH, .Journ.al of 

Experimental Psycholo~y , 15: 73-86, 193~. 

GARNER, W.R., Uncertainty and Structure as :?sycr..ological 

Concepts. New York, John Wiley , 1962. 

GIBSON, J . J .• "The Reproduction of Visually Perceived 

Forms", Journal of J::'xnerim.ental Psychology , 12 : 

1-39, 1929. 
HOCHBE.RG , J.E., Perception ( 2nd ed.), New Jersey, Prent ice-

Hal l Inc., 1978. 

KITAIGORODSKI Y, A. I., Order and Disorder in the 'ri orld of 

Atoms, New York, Springer-Verlag Inc., 1967. 

KOFFKA, K., Principles of' Gestalt Psycholo ~y , New York, 

Harcourt Brace, 1935 . 

KOHLER, W. , "Pbysi cal Ge-s tal ten", in Ellis, W. D. (Ed. ) , 

A Source Book of Gestalt Psychology , London, Rout­

ledge & Kegan Paul Ltd., 1938 . 

KOHLER, W~, Gestalt Psychology, New York, Li veright 

Publishing Corporation, 1947. 



81 

LEVINE , M~V., "Geometric Interpretation o:f Some Psycho­

physical Results" , in Krantz, D.H., Atkinson, R. C., 
Luce, R. D. , & Suppes, P. (Eds.), Contemporary Develop­

me.p.ts in Mathematical Psychology ( Vol . 2 , Measure­
ment, Psycho-ohys ics, and Neural Information Pro­

cessing ), San Francisco, W. R. Freeman and Company, 

1974 . 
MACGREGCR, J .N., ''Two Tests of a Coded-Element Model of 

Perceptual Processing~', Dnpu blished Master's Thesis, 

Un~versity of Victoria , 1975. 
OSGOOD, C.E ., Method and T.b.eory in Experimen,tal Psychologyt 

New York, Oxford University Press, 1958. 

PERKI NS ., F.T. , 11 Symmetry in Vi sual Recall", American 

Journal of Psychology, 44: 473-490, 1932 . 
SCHAEFER , B.A ., "A Quantification of Symmetry and St abil­

i ty in Goodness of Form Perception ", Unpublished 

Master' s Thesis, University of Victoria, 1979 . 

SHANNON , C.E. ,- -' 'Th e Redundancy of English", i n van Foerster, 

H. ( Ed.), Cybernetic s, New York, Josiah Macy, Jr . 

Foundation , 1951. 
WINER , B.J.t Statistical Principles in Ex perimental 

Design (1st ed.), New York, McGraw-Hill Book 
Company, 1962. 

,WULF, F . in Osgoodt C. E., Method a nd Theory in Experi­

mental Psychology , New York , Oxford University Press, 
1958. Also in Koi'fka, K., Princi ples- of Gestalt 

Psychology, New York , Harcourt Brace, 1935. 

WOODWORTH , R. S., Experimental Psychology , New York , 

Henry Holt and Company, 1938 . 



Cascade A 

Target (S,T) 
_ ., ... ,, - - .r>- •t •~•- - •• I •- --•,- .Ji,;.. ~ •- -

. . 

~~~ -~ ~ ..... . _,.----,.---.,---___..,.....-
p - , • ·~-~~ : s JL ~ ..... _,.~ 

. . 

.. . 
.. 

~ 

I 
I 

r 
I 
f 

I 
r 
I 

I 
I 

. . 
.. 

.. 
. . .. 

____,.....,""1'~, ..,_ ...... ...,...,,..~-

. . 
.. . . 

.. 

. . 
. . 

. . 

. . . 

. . 

. . . ' 

. . . . . . . . . 

... 
.. ... .. .,.. -

. . . . . . . " .. 

•• ♦ .. 

.... ..... . . 

t • •• 

. . 

. . . . . 

. . 
. . . . 

. . . . 

. . . . . . . 

. . . . 

. . .. 

J 
l 

. . 

. ; 

... 
\ 
I 

.. ! 
I 

1 

. . 
. ' . t 

I 



I. 

Cascade n 

targe t 

. .. 

. . 
----··~ -r="YW' ~ ~~-, -.~ ...-.--~~~¥ 1 . :i-i,UQ . 

I 
.., 

'I 

S?R - ST ' 
._, - +:Mwr~~3--~~-...:.:...;~-"---u,~~,.._ 

l . ! 

s
3

P, - s
4

T 
_,.._._... ._~ ~_. .. ..:...-.,.,._.._ , __ .__. .... -.-·\.---._,_._------ -

S _R 
.-.::.....r; ~ ~~~-..-..,;.4....;;;_ ce-kic:¼--.. . .__ .. _ · ,,t · · · •~c-; , 

.. 

. . 

r. 

l 
f 
j 



t a r g~t 

l. 

S1R S-1T 

A . 

~ ~ ~ _,,. _ _ _,_...,_--'-• ~· •~,.__,,~w•..C.• · ~,..__,u,·t,,-'ke.....:,.._~~ 

.... ..,, .. F~O ... ee. 0:-. ,(<~-- "')"'•"'-""'-~.,..,,,,..,..,,,P,n-"r-!~ '\'-~ "'- '---~~, ~-----..--

<<0►__....,H ...... •:;_.,' ....... /1.>,._a.-,....-•••~~ •. Vs 2 R .....:..13 T .,.-~-:....... .,,...'--"'-'....,__ 

. . . . 

Cas-cade C 84 

. ' ,, . . 

. .. ' 

.. 

. . 

. ' 
,, 
.•. 

... 
• • • ♦ 

l r . -.. 
..._~,-.--,◄~S.-,i-"'f~_,~..,.~~~~_..,....,.,..,,...-,rrf,"'.¢.,,_.i~·•r"-l"~,-.,-~~ 

- - ~ .. ~ - .i.J.-_:_._i.\,'.:-~s_~_...;~;;.~..:...- ...i---· _____ __ .._. '4.,.. l . . • ·-·· .. ~ 

. . . . 

I 
j . 

1 
j 
~ 

l 
l 

• 

i 
i 
l 



Cascade D 85 

tar ge t 

'-,,"P'.--"""'ffl;'--- ,~ ... ~ .. -rr:~,,,..-•w-.=-,-,,,~.~,..-- ....,..~ - ~ 

S R - S T 
,-;>.1=·• >~·-~=1¥-?~o....-..~·=- =n=-0,=•~l ~-

I 
I 

•. ./ 

I 
·I 

s ~ 
~~~~ ... ~-~. ,Ot - · :5_ ..... ~ . ....L- ~~ 

. . . 
i 
l .. 

l . . 
. . . i 

• • If t .. 
. . . 

1 

I" 



target 

. . 

Cas.cade E 

i l 
l 
i 
J 

1 

l 
I 

l 
1 

1 

S3R - _S4T 
- - •· "'-~ -"- - .. ~ _.,....... k,.._ . ,, 

86 

. ~......,,,._ ....,,.,.. 

. . 
'\ 

l 
J 

1 
l 

l 
j 



Casc ade J? 

t a r g.e t 
_ _._ -7'----"-"'_...,_ __ ..,.._,'\...._.._ ~ ,., ... . .. ,,1,~-,..-

' [ 
t 

•"(-• •-,,.,-.,..,.--.. ~~~-s--~-~R= ~s-;~T-~~~-=-~....,_...... 
· - d'l" ::Z e:- ,t ~ .... 'L')-::3 \<> ,, ... ~ ~ -------·-- -"-...................... -~~ .. 

. . 

s R - S 1' 
~-;..:.• ·-· ....................... -~ ~ _...._,,_,_~ 

. . 
.. 

. . . 

'· . 

•. 

.. 

. . 

. .. .. . 

87 

' . 

. . . . 

. ... : . .. .. 

. . 
. . 

~:.1 "'... I 
' 

I 
l 

l 
1 

1 

l 



I < 

,..,.,.~~~r,.;~~~~~--...-----....... 
~~~·~......,--~-~-~-~~~--...,_ _~ 1~ ~- ?21~-,-~--~·~·-'-...... - ...... -

. 
·' 

.. 

: . 
• . . . . 

. . 

.. 
. . .. 

. . .. 
; 

. . .. . . 
.. . 

. . 
. .. 

. . 

.. 
. . 

. . 

. .. . . . . , ..... . 

Cascade G 

r 
l 
l 
j" 

r 
I 
l: 

. . . . . . . 

•♦•t :'"•.•; L•\ :;• • . : . . • ... 
••• t . , . 

. . . . . . 
• 1 •• . . . . 

... 
. . .. . . 
' . .. . . 
: i 

.. 

' ... : ·: .: . . . . . 
: t ••• 

.. .. ,. 
,•·· ······ .. -· 

. . 

. ... . .. : ... 
: . 

. .. 

.... 

•, 

- . . . · 

····· .. ..... : 
~/.·-=:•~ 
. .. . . . . . 

.. · ..... . 

.. . . . · . . 
" .. ·.· . . . ... . .. 

.. 
'• ... 

88 1 

l 



. . 

.. 

. . 

. . 

Cascade H 

. .. 
. . . . .. 



Cas c.ade I 90 

.• 

. . 

. ,..,,..,,_..,.__,,.,.....-.. ,'-" ,.._. --,-S1Kr--:-5~I.-"'-f--- ··- ,-e=~-~-

· 1 
l • 

r. 

~ . • 
• ' 

l 
.! 

-t 
I 
l 
I 
t 

t . t 
.. · t ~ 

, · r 
• • ' I . ' . 
t . J . 

, .. 

t 



,.,,.. ......... 

S R - $ T _____ _._.....__...,,._,_-l . ·+ ,- r• o 1 o,~-~~--~ -

· J;+ et :$cl 

. . 

Cascade J 

j 
1 

1 
1 

-1 

1 

l 
l 
I 

.. 

. . . 

.. . . 

. ·. 

';I l 

1 
l 

j 
. j 

. . . . 

. . 

. . . .. . . . f I It t °' • 
. .. 

. . 

. . . l 
l 



tar get 
-- - ~-tt.4'-h .... 1-- -- -... <i,.--.a\ ..,~----•• - ---,-.A-, 

. ' 

.. 
. . 

.. 

. . 

,.... ...... .,.~ ... -. 

\_• 0:0 ...... U'--I- .a. .,_ 

j 

. . . . . . 

... . . . 

. . 

l , . I' 

-1•- ■ P ,,. ,.., _ _.♦-~---• • .,. 

. . 

. . . 

. ..... . ... . . . 
. . . . 

. 
' . . 

. . . 
I •• t ... '· 

':JL 

I 
t 

l 

j 

l 



Cas cade L 

~ I 

! l 
I 
l 
t 

·1 
I 
I 

t 
l 

r 

~~-·-~~~ ~~ ~ , - f" .... - .~ •1~·. ~; .--.,- r-,- __,;:;_. ~ 

ne -~-i~ . ..:... S3.,~_,,_,.._,_ , __._., A-~ 

I 
I­
t 
l 
t 
' 

I 
f J 
r i 
t ,, 
I 

t 
l 
I 
j: 

.. 

. . 

. . 

~ 

. . . . 
. .. . . . . . .. . . 

93 

. 

. 

. . 

i 
I 
l 
i 
! 
I 
I 
f 
t-
t 

i ; 
' 

I 
I 
I 

I 
! 

f 
I 
' 



94 

APPENDIX B 

Cascade A 

target S R 1 S R 2 S R 3 s4R s
5

R 

judge # 7 223 199 170 107 118 150 

judge #20 213 225 167 99 137 119 

judge # 2 224 203 183 43 102 71 

judge # 1 235 215 160 34 90 B 

judge #12 232 212 185 114 71 90 

judge #18 204 193 133 44 65 58 

X = 221.8 207.8 166.3 73.5 97.2 82 .7 

Cascade B 

target S R 1 s2R S R 3 
S R 

4 
s5R 

judge # 3 171 112 1'41 67 34 16 

judge # 17 232 225 215 108 52 28 

judge # 1 228 208 120 97 49 10 

jud.ge # 4- 200 160 180 1 41 98 79 

judge # 8 219 194 170 109. 79 53 

judge #19 221 217 207 112 42 .25 

X = 211.8 186,0 172.2 105.7 59 35.2 



Cascade C 95 

target S1 R S2R s
3

R s rt 
4 

S R 5 

judge #16 238 212 205 182 168 160 

judge # 7 221 169 145 89 59 35 

jud,ge # 5 233 212 166 134 98 69 

judge JI 
rr 1 235 97 54 43 20 10 

judge 1.1 
rt 6 236 167 12.0 70 37 18 

judge #24 · 231 170 112 6,6 33 1 1 

X = 232.3 171.2 133.7 97 . 3 69 . 2 50 . 5 

Cascade D 

target S R 1 s
2

R s3R s4R s5R 

judge # 7 210 185 159 115 62. 38 

judge ll 5 203 184 1'34 97 72 46 

judge #23 181 11 4 78 54 32 1 1 

judge # 2 206 231 154 93 58 29 

judge JJ. 
1T 4 176 155 136 81 62 41 

judge If 8 218 188 125 67 40 21 

X = 199.0 176.2 131. 0 84.5 54.3 31. 0 



Cascad e E 96 

target s1R s2R s
3

R s4R s5R 

judg e # 9 233 149 112 78 59 96 

judg e ii 2 2·32 193 162 93 1 1 1 55 
judge #1 3 217 188 139 103 82 57 

judge # 3 154 119 81 57 34 12 

judg e # 10 232 207 148 84 67 76 

judge # 6 233 203 108 89 32 12 

.x !!!!. 216.8 176 . 5 125 . 0 84.0 64 . 2 51.3 

Ca scade F 

target s1R S R 2 s3R S R 4 s5R 

judg e J_J 4 235 214 195 175 136 155 ;r 

jud g e # 6 230 203 178 150 102 122 

judge # 8 231 205 1 Bc2 1 1 1 88 141 

judg e # 11 181 199 160 105 137 122 

judg e # 12 216 164 187 64 93 119 

judge #21 220 181 200 85 12 6 126 

X = 218.8 194.3 183.7 115.0 113.7 130 . 8 



Cascade G 97 

target s1R S2R s
3
R s4R S5.R 

judge # 5 223 202 139 117 80 59 

judge #22 236 197 126 91 39 15 

judge. #13 192 221 160 134 92 70 

judge # 3 176 148 96 68 40 16 

judge #12 228 205 165 131 56 82 

judge #14 173 202 137 11 0 48 72 

X = 204.7 195.8 137.2 108.5 59.2 52.3 

Cascade 1-i 

target S R 1 s2R s3R S R 4 s5R 

judge #16 237 221 206 197 180 170 

judge #15 218 174 1,29 90 67 45 

judge #23 184 107 77 54 31 1 1 

judge #11 210 180 125 114 80 72 

judg e #18 195 158 124 92 83 49 

judge #19 216 153 105 82 58 22 

X = 210.0 165 .5 127.7 104.8 83.2 61.5 
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target S R 1 s2R s
3

R s4R s5R 

judge f/17 228 207 182 108 51 31 

judge #10 233 237 181 117 46. 34 

judge #11 197 188 133· 118 83 70 

judge #18 203 203 135 91 57 44 

judge #21 218 218 191 94 56 34 

judge #'24 220 195 114 61 34 10 

216.5 208.O 156.O 98 . 2 54.5 37.2 

Cascade J 

target s 1n s2R s3R Q R ...,,4 S R 5 

judge #15 202 232 173 154 79 53 

judge # 9 234 216 158 115 81 59 

judge #20 228 202 172 143 106 75 

j_udge /f1 3 206 183 151 121 66 40 

judge //14 158 188 124 100 66 43 

judge # 19 233 216 1 .31 110 30 1 1 

X = 210.2 206.2 151 .5 123.8 71.3 46.8 



Cascade K 99 

t a rget S1R s2R s3R s
4
a s5R 

judg e l/16 236 221 207 193 164 164 

judge # 15 178 152 91 66 36 30 

judge #20 222 194 127 105 84 84 

judge #22 234 206 173 133 95 74 

judge # 17 223 193 11 6 87 48 21 

judge #21 222 104 56 9 9 9 

X = 219.2 178.3 128.3 98. 8 72.7 63.7 

Casca de L 

target .3 1 R s2R S R 
3 

c:. .,.._ ..., 4 li. ti 5It 

judge # 9 235 216 142 123 81 63 

judg e /!23 236 177 198 209 159 214 

judge #22 225 198 160 114 75 53 

judg e # 10 235 209 160 121 85 49 

judge # 14 192 159 1 31 106 78 54 

judg e /.124 176 214 103 70 10 37 

X = 216.5 195.5 136.5 101. 7 61.5 44.7 



APFSY.DIX 0 
100 

The length or perimeter of the figures the subject 

connected up on their carbon sheet and on their target 

sheet were compared. The length of the lines in open 

figures and the perimeter of closed fig1.J.res were used 

as measurements of the size of the figure. The Gestalt 

principle of area states that the smaller the figure, 

the more prominent it ap;.rea_rs against the ground (Hochberg, 

1978). In Gestalt demo.hs'tra tions the inside ar·ea of 

a smaller figure ·even appe.a::rs brighter than the area o.f 

a larger figure (Koffka 1935). In addition, Allport (1 930 ) 

reported, ''shrinkage of a figure wi tb time is one of t}rn 

definitely 'dynamic' properties of traces". 

This would sugg est that if organization was occurring 

on the basis of Gestalt principles of org,an i zation , the 

principle o,f area would predict a tendency to shrink the 

fi gure s. Therefore, for each subject the figu.res· he/s·he 

identified on the carbon sheet as the patterns they 

remembered and reproduced were compared to the figures 

the same subject identified in their target sheet as 

the patterns they had perceived and tried to remember. 

The comparison yielded results in the predicted direction: 

The lengths and perimeters of the reproduced figures were 

less than those 0£ the perceived figures in the target. 

It is therefore concluded that the subjects' reproductions 

of the figures they saw were smaller than the original 

figures. 
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