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PURPOSE

The purpose of this experiment was to make a
qualitative tachistoscopic study'of the perceptual pro-
cesses, giving»particular note to the chaﬁges observed
in a simple ink drawiné as 1t is differentiated from a
~'homogéneous field, and to relate the results of this ex-
periment“to the conclusions of investigators in other

fields of behavior.
~ HISTORY

Perception has already 5eenvthe s@bjegtvfor
thousands of investigationsf Inwspitquf the hetérpf
geneity of the expérimentersf apparatug,_techgique;and
assumptions, these researches ﬁa#e born Verﬁ uniform
results. The purpose of this section is to review a
few of the‘experiments most clbsely reiated to the study

herein reported.

In an early study, Cattell found that with an
exposure time of 0.08 seconds, 4 or 5 letters could be seen
and reproduced écgurately,’but'that 1f . the 1epters‘werevvy
made Into ﬁords and exposed for the same' time, 12-15 could
be reproduced. Simiiar resﬁlts were obtained by Erdmann
and Dodge (4) who foppd that words of 22 letters could be
| perceived very well, but that 7 letters which did not form

a word could not be accurately'perceived. In the same way



if the three parts of the letter K were presented separately,
reproduction was difficult ahd inaccuraté, while if the K
‘itself were presented, there waé no difficulty in re-
producing it.

With the above facts as a basis, Wiegand(lS)
conducted an experiment in which he employed words of
varying lengths as stimuli. His reproductions showedl
(1) shortening, (2)‘first'part_oﬁ\the word was seen more
often than theﬂiggt, (3)W§he stem was seen more often ‘
then the prefix or suffix, (4) transposition: of letters,
(5) people knew‘thg length of the word better than the

individual letters, (é) simplification, (7) proper names
wore easier then varisble words, and (8) cOmpletion,

with or without change of letters. Ex.,kindividualisieren

was reproduced as indualiseren, darmreizung was seen as

darmzeltung.

Whipple (12) approached the problem of percep-
tion differently by studying the. effect of practice on the
range of visual attention gnq_visual apprehension. He
exposed"carqs to his“obsepvérs_for)varyingv1engths"9f/time?
gnduqbtaineq‘the following’results. "(1)’Range.of_aﬁtentiqn
is gqt affe@ted byipracticg, except as the observer learns
to group materials. (2) The average limit of the range
of aftention is between 4 and 5 impressions. (3) There

was only a slight gain in the amount seen at six seconds



(6.3 impressions) over what is seen at 0.08 seconds
(4 or 5 impressions). (4) The greatest change between

a short and long exposure was a change in the range of

" attention.

Dickinson (3) showed figures to his obsérvers
for various brief periods of time, and from his results
'qonclgded that'there are'three levels in the progress‘of

experience. (1) Visual pattern. "A thereness, clear in

contour but lacking in logical meaning. Things seen but

not identified. A flat appeerance." (2) Generic object.

Parts begin to stand out in sharp relief... to emerge
from the general field. Forms take on general meaning.

(3) Specific object. Forms take on stability. They have

gpgcific»charagteristics'and logical meéning; The rest of
the £1e1d fades. Dickinson stresses the fact that these
levelgvare not sgpargte but that they are ?steps in a
progression”. He also mentions the fact that sense data
mgy”Pgugplgtgfgteq'by imagery which arises to the level
of specific object.

Smith (10) on the other hand believes that there
are two stages in the'process of, perception. '"There is
first (a) an immediate 1nterpretatién'of the object as
a whole,.énd next (b) an anlysis of this vaguely appre-
hended wholé into 1ts component pérts“. In the first
- process there is a striking uniformity while in the second

" there 1s no less striking variability.



One of the most recent and valusble studies was
made by Snjggv(ll);‘th presented his obsgfvers with a
series of cards bearing from 5-9 asymmetrically arranged
numbers. Aftér each exposure, his subjects reproduced as
accurately aé.rdssible what they had seen. His results
show (1) 99.87% of the reproductions had changes toward
Increased stability of pattern; (2) an equalization of
distances betwebn"nﬁmbers; (3),in¢reased gymmetry; (4)
ggqor@ipg;tg ihtrospective,feports this process is not an
sccompenying phenomenon but an essentlel part of the
- apprehension process; (5) the initial phases of perception
are not sggregates of discrete elements, but a unified,
" relatively homogeneous field, and (6) that there is a

tendenoy”toward closure.

; It is 1nteresting to note. that experiments in
memory yield results similar to those observed in the im-
mgdiate reproduction of'visua;ly perceived patterns.,
"Wﬁlf (14)13hoﬁed his observers a series of simple diagrams
which were reprodubed‘after vg?ioUs periods of time. ﬁe
found what he termed levelling: as an omission, toning
down or weakerting of a charscteristic, sharpening: ‘exagge-

‘ration or emphasis of a characteristic or peculiarity, mnd

étructurally'conditioned changes.

With similar materials, but a different method

of presentation, Gibson (5) found five types of changes



in the"reproductiohsafrem memory . J(13”0bject‘assimilation:

the perception of a figure involved verbal or visuel imagery
of some familiar'ebject or shape, and the reproduction
resembled this object more than the stimulus figure;‘(z)‘

Verbal snalysis: The figure was snalyzed into its parts.

(3) Figure Assimilstion: One part of the figure is
thought to be like some other;part and reproduction makes

i1t so. (4) Ceﬁéietion end disintegration: occurred in

broken"figures. (5) Rectilinearity: ' Curved lines were

‘reﬁroduced>as straight.

Perkinslfs).using_a technique similar to Wulf,
1plwhichithe(stimulus‘figuree"were'Seen oniy_ohce by the
subjects, found the following types of change toward
symmetry. ,<1);Eqve%izat199;;(2)f9rient9?i°n:,whieh in-
cluded meking vertical figures horizontal, or figures
which were on en angle vertical or horizontal; making
plotures vertical or horizontal when they were not;
reversal“er°irversiorfWLth;referenee to the stimulus
figure, (3) standard objects or geometrical figures,
'1ncluding changes toward a cirdle;:ovaiior parts of either,
‘ and squaring, (4) simplification, (5) complication, | |
(6) completion, (7) proportional relations, (8) bilateral

- symmetry, (9)~whole symmetry.

| These reviews furnish us with a number of facts.
1. Perception 1s a gradual, contimuous progression of
experience; This progreesien may be’diridedvinte two or
/more phases characterized by definite attributes.

2. There is a definite 1imit to the amount of material or



the number of figures which cen be seen in a limited time. -
The ratio between the amount of stimulus material seen and
‘fhe’exposhreﬁfimendecreases rapidly as the exposure time

is increased. | o | '

Se Reproductions of tachistoscOpically perceived material |
indicate increased stability of part grouping, equalization

of distances between perceived objects, increased symmetry,
‘perception begins with a rather‘sndifferenpiated, homo-
geheoushfield,;closure is common, orgapized;material is

more easily perceived then unorgeanized, simplification,
transposition, completioh, objects'or‘words which have

but one form are more easily perceived and more accurately
reproduced than objects or words which vary in form.

4. Experiments in memory yleld the following results:
omisSion; or weakening of a characteristic, ~exaggeration -

or over-emphasis, verbal analysis of the perceived material '
‘figure assimilation, completion, disintegration, rectilinearity,
chenges toward symmetry by means of equalization of distances,

simplification, bilateral symmetry and whole symmetry.



. - APPARATUS

The apparatus for this experiment included a
FgchiétoscOpe,modeled after Dockeray and a timing device
for‘regulqting~thé equsurektime of the tachistoscope for
periods_of_ong second or longer. A 25 watt bulb, non-
'frogted, furnishedvthevlight; 0f the many bulbs that "
were_testgdvthis‘type had the fastest heatipg.and_cooling
time, each teking less then one tenth of a second. For
Q;ppgureg of 1es§ than“a"secondg a‘camgra shgtter gapdb;e
of malking "Bulb‘*, "Time", 150th, 100th, 50th, 25th, 5th,
%, and 1 second exposures wasyemployed. ~For exposures of
a second or greater the more oomplicgted”devicé was used.
(See Plate I for sketch of apparatus, end Plate II for
diagram of circuits) A kymograph drum suppbr#ed by a
‘horizontel drum support was rotated by en electric motor
geared down to the peoper speed. On the cirounference of
the drum was a non conducting peper from which four strips
had been cﬁt thus exposing the conducting surface of the
drum itself. A pointer of flexible metal, supported by a
rod stand, pressed againsﬁ the paper on the drum, or the
bdrum 1tself in those cases where the stripé of paper had
been removed. ~When the pointer came into cgntagt with
the metal surface of the drum, -1t cémpléted a 3 volt cir-

cuit which magnetized a relay, thus closing the 110 volt

/



circﬁit‘and lighting the bulb on the_tachistoscOpe. As
the kymograph druﬁ continued to turn, the flexible metal
pointer once more moved on the paper, breéking'the circuit
and turning oﬁt the light on the tachistoscope. Since the
strips cut from the paper on the drum represented one,
two, three, and four seconds of exposure time, 1t was
pqssible to automatically regulate phe“taqhigtoscopip
exposure time. The minor circult Waé{p;ovided‘with a
switch that made possible a continuous rotation of the
motor and drum without exposing thé slides in the tach-
igtosQOpepbgfore the observer“wagupeadyfp The shutter was
put on "Time" and left open whenever this timing device
was in use. Fér‘the‘shorte:/exposure timgg,_wheﬁ“thenw
shutter was used, the 110 volt circuit was closed with

a cut-off switch lighting the bulb continuously. This
furnished 1.8 foot candles of light, although at an ex-
posure time of 150th of a second it was psychologically
slightly less. ' o

‘ All of the apparatus except the tachistoscoPe
and the case which held the stimulus slides was on a
second teble. It was originelly planned to group all
pleces of apparatus on one table, but the vibration of
the motor proved‘a.distraction, On the second table 1§H
was possiblé to covpr the motor and gearing with a héavy
padded cardboard box which deadened the sound, making 1t
negligible. |
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METHODS

'AThere ‘were four parts to the experiment.'

In Part I. a series of 20 stimulus cards, 4
inches by 5% inches bearing simple geometric figures
within a 2" by 3" area were shown to 60 observers at
5 differont exposuregitimes,h Twelve;oboervors §awVthem
oneylSOth of a second; eleven saw them at one 100th of
a second; fourteen saw them at one Soth‘of a second;
eloven‘atlono 25thwofta sgoonﬁ and twelve observers séw

them at one 1/5th of a second.

~ The observer was seated before the tachistoscope
and the following instructions given him.

"I am going to show you a number of slides with
various simple drawings on them. You are to look fnto
the‘taohistoscope before_you gndwsee‘as much'of_eaohmslide
as possible, lWhen;the light goes“ogffeach‘t;me;voyouv‘
are to reproduce what you saWAaswaccurotelyvés you can. In
case you don't see what something is, but do see where it is,
represent it with an X. Your score'for each pilcture will
depend on the accuracy of your reproduction of 1it. vwiill
say 'Ready', 'Now', and will then expose the slide for a
very brief time. When I say 'Ready’, hold yourself tense
and d;root_all of_your‘energy towgrq theAeyopiece‘oo as to
see as much as you can. Are there any questions?;..

All right, ) 'Ready‘ etco"
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B One second was allowed to elapse between tpe .
"Ready",_land "Now" end the time the shutter was clicked.
T@é pbgerver was given as much time as he wanted to make
his drawing. ' - ‘

‘ | After the third exposure, ‘he was asked to tell
all he could about the process... to mention everything

he had seen, end eny changes that had occurred between

tho tims the cerd became light and when 1t returned to
cpmpleteudarknegs, The 1ntrospections‘wereArecprdéd”and
‘the experiment continued. When all twenty of the cards
had”bgen seen gnd reproduced the obgerverkwds‘given‘another
chanceﬂto}introspegt,’and to tell enything additional
which he had noted. | |

vPart ;I was mainly avcyeck experiment on Part I.
The experimenter desired to learn whother certatn results
of Part I had been the result of the stimulus cards used,
or whether some general principles appeared. We prepared
18 new slides including different figures which contained
the same type of material which had brought forth the in-
teresting results in the first pgrt, Nine of the gngnd
series of cards (Group A) wers shown at one 150th of &
second and the second nine (Group B) bearing different
figures,but;corresponding»in'typekwere éxposed;forléne .

half second. After 10 sets of results had been obtained,
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the two groups wefe_reveréed? so;that the 6th9r 8 observers
saw Group B at one 150th of a second and Group A at % of
a 'second. RN | . . P . | . .
The results of Part I clearly indicated that an
exposuré time greater than one fifth of a gegpndAwould‘be-
necessary in order fo gaih“reproductipns which would even
approximate the stimulus figures. Part III aimed not
only to find what changes occurred after 1/5th of a second,
‘but tp trace eagh observer through frpmﬁqne“159th‘of &
second to 4 seconds. A new set of oards was prepared,
32 in all, and four of them (one containing 6 numbers,
one containing 6 letters and the other two having simple
figures) were exposed 1/150th of a second, 4 at 1/25th of
a second, another fovr at 1/5th and so on at %, 1, 2, 3,
and 4 seconds; Thus changes could be noted in the dif-
ferentlation of numbers, letters and line drawings at
eight steps from 150th of a second to 4 seconds. }‘ o
In the fourth part of the experiment, the obser-
vers were shown the same stimulus cardswhich.hgdAbeenlused“
in Part III snd were allowed to see them as long as mecessary
"in’order to make a perfect reproduct}qp",r ‘rhe"i;ghtwwas
turned on with the same starting signals as had been used
in the first three parts, end was lsft on until the ob-
server had signalled that‘he had seen it long enough;

They then made their reproductions,
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METHOD OF SCORING

~ An unavoidable fault of the scoring was its
subjectivity. The writer attempted to mske it as
objective as poésible-by marking all the reproductions
himself, doing them ali at once, going back and recheck-
ing a set now and then in order to be sure that ﬁaluggu
were”nqt’changingltoo;mnch, and‘using?gs‘cqnstént a set
of values as P°Séible?,mm.;
~ Each reproduction was scored for accuracy on.
the besis of ten. Since most of the stimulus cards con-
taiﬁeﬁ‘é»elgments,,linps,_numbgrgVqr)letters, gix.pointgv
wers alloved for the materisl itself. A reprodustion of
a card»containing é 1etters,“wherevonly4% of them were
remembéred, would be giveg fourlppintg‘ip‘the scqring.‘
Another two points was given for the gross grouping and -
the other two points were allowed for relational or more
minute grouping. Thus the carthontainipg,pnly'fqur_pf
the six letters might have X's in the exact location of
the two letters not accurately distinguished. It would
thus be possible for that reproduction to be scored 4
points for materisl, 2 for gross grouping and if the finer
relations were reproduced, ome Or two more points.
: In studying the reproductions for the presence
of symmetry, complication, simplification ete., one point

was given for each reproductidn in which one of these
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characteristics was present. A more‘accurate method of
scoring would give .credit for the amount of change_as well
. as the mere fact of its existence. o
- Although the scoring method is not perfeot, it
isufeirlywudiform for ell the reproductions and gives an

accurate relative grade to all.

- SUBJECTS OF THE EXPERIMENT

_From all four of the experiments we have 115 sets
of observations, representing 2768 reproductions. Some
of the subfects servad in mors then one eaperiment, so thet
the total number of subjects was appro;ihately loof”‘
»Ih_Part‘Ilthere“wereAéo observers of which § were
professors and instructérs, 9 gradvate students and 43
undergraduates.w . | ,
In Part II there were 16 observers including 2
professors, 1 graduate studept”endﬂlo undergraduates.
B In Eert III there were 21 obeeryers: 1l professor,
2 graduate students and 18 undergraduates.}_lw.‘ -
) Part IV had 21 subjects: 1 professor, 6 graduate
students and 14 undergraduates. e ey
The professors were all trained psychologists-
the graduate students with the exception of one graduate
student in physics and one student in the medical school,
were all<p3ychology majors'working for advanced degrees.y»(»
The undergraduates were elther enrolled, or had been enrolled

1n;atbleast“one‘olass in psychology. The factors of age and

sex were ignored.
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RESULTS

" The quantitative results of Part I are summarized
‘on the following page. ~ The most obvious changcs_were toward
symmetry, simplification,:complicaticn and transposition.
“Changes_towardvoymmetry oocurred‘byhfour»general means:'imf
proved grouping, bilateral symmetry, improved symmetry:with-
in the parts, and compleﬁion of incomplete figures.

- We were surpriﬁed to find, not a steady incréase
in the amount of accuracy of the reproductions but a drop
1n the accuraecy curve beginning at about one 100th of a-
second. At one 150th of a second the'accuracy of all |
reproductions averaged 30.9%, at one 100th of a second‘the
average asccuracy was 38.9%, at one SOth-of a_secopd 34%,
at one 25th of a second 33.67, and ab one £1£th of a second
the sccuracy was 30.75%. A glance at the reproductions
would indicate an even greator change in the direction're-
vealed by the statistics.~ B '_ o

Both the drawings and the 1ntrospections sub-
stantiate the results of the experiments by Snygg,;Dickinson
and Smith. The first stage in percepc;oa is a vague ‘
"thereness". It is at first totally undifferentiated,
and gradually develops until the genara1 out1;ne or form
is discernable. Reproductionshof plapas seen at>this'wl

period show great simplification of minute dctail'and com-



Types of | 1/150 sec. 1/100 sec. 1/50 sec. 1/25 sec.

change Av. 4 Av. %  Av. Z  Av.
I. Symmetry 15.1 83.3 16.2 90 16.7 92.7 17.3 96.1
- Ao Grouping- 9.3 77.5 B8.33%3 69.4 9.78 81.5 10 76 .9
~“ Be. Bilateral 4,8 40 3.8 31.7 3.4 28,3 6 50
C. Part belation 1l1.4 60 15.% B82.6 - 15 79 15,9 83.6
D. Completion 3.1 44.3 1.72 24.5 2.42 34.5  3.09 44.1
II. Simplification 15.5 %71.5 11.9 62.6 8.14 42.8 9.45 49,7
ITI. Complication 7.4 37 2.81 14 3 15 3.7 18.5
IV. Transposition 2.2 31l.4 1.36 19.42 .64 9.14 .72 10.2



.1/5 sec.
aAv.

17.2 95.5
7.4 61.6
4,25 35.4

12.3 64.7
2025 52.1

8  42.1
3.16 15.8
1.16 16.5

16
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plication of;éross structure. = For.instance in the case
of stimulus cards l'gnd 2, (following page 69) instéa@»
of 3 rows of-four sQuares each, the reproductions would
inducate that 5 or é rows of 6 or 8 squargs had”beén seen;
This process of differentiation cohtinﬁeg,‘until at about
‘one 100th of A‘second,‘the bestvgrgss reproductions are
gained. A period follows which yields much poorer draw-
ings. In Part III of the experiment ;t»was'seeh that
the low period ends enyvwhere from 1/5th of a second to 2
seconds, and from that time the accuracy improves as
aifferentiation ocours. For the material used in this
study the very best reproductions were made by those
observers who saw the stimulus cards at the average of
6.6 seconds. S L

‘ - Typical Observations.»r B
U 19. "The picture is vague at first, then definite lines
stand out, seeming a 1little in front of the white back-
ground.  Then In the afterimsge the figure is very clear
for an‘ihstant and_thenvdisappeafg.A ‘Form Qomesnéftep a
general‘impressién.bv‘The larger parts are more clearly
Gefined at first then the smeller parte.’ |
U 6. "Saw more than I reproduced, but it was so vague I
couldn't verbalize it or ‘reproduce it." .
E 4. "I saw a white ground first, 1mmed1ately followed

by p0pping out of figures simultaneously, which came out
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in‘groups. Then individuals emerged from the greup.
Position comes before identiby of number. I am sure that

I grouped the material mereesymmetricelly than it was in
ﬁhe stimulus card but don't know how. I immediately or-
ganized the materigl into patterns. Memory becomes ex=-
clusively patterned. Saw big things first and small later."
U IV.VN"See general pattern followed by 1ndividua1 parti-
culars.". ;s P . P s . . . . —_—— .‘ - |

E 5. "Saw figures largely in the after .'Lm.c.l.g;e.‘ka

E 3. "See squares shift transversely to form stable end
familiar patterns. Things become very symmetricel in the
a:teruimege. f?bere 15 alweys somethings ebout‘every,figure
T 4. "See first the ‘group of black outlines always as 8
group,‘then follows the process of differentiation, 1n which
the parts are perceived in relation to the first unitary
impression, There is a rapld expanding movement of the
white background which grows to meximum end then recedes.
In trypng to form a memory‘imege there~1s-e‘eopflietvgu;te
frequently between ideas of what is perceived and elements
that were never actually»perce;ved apparently forcing them-
selves into the mental picture." -

U 11. ‘"Saw‘the general form‘firet. Then I‘triedwtehmake
a mental inventory of¥the parts. See some of them in the

real image and some in the after image."
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Several of the observers saw the stimulus cards
‘at the briefer exposure times and wrote "something more"
or "something forgotten" onvthéir.qraW1ngs.k There were
| many more introspections expressing the same ideas, but
those preceding will serve as samples. The preceeding
introspections clearly indicate that there is a difference
befween what an observer pepgeives'and_what he reproduces.
The reproduction of the ¥isually minded cbservers ave
probebly more olosely, eorréletied with what wag ssen than
are the reproductions of the»auditoryﬁminded individual.
Since in thls experiment it was impossible to measure
the perception directly we are forced to use the observer's

reproductions as our criterion of the accuracy of perception.

Other facts of some importance accrue from the
date of Part I. Subjegts_employed.sevepg; methods in
simplifying their drawings. Some of these were (1) leav-
ing out lines which were not neceasary to mske a complete
figure, (2) edding parts in order to make the figure symme-
trical and essier to memember, (3) changing relations so
that they were similar through out the figure, (4) ‘putting
meaning and reading order into the figure. For instance
No. 7 of the stimulus figures was likened to a honeycomb,
with the result that.the reproduction U 19 (18) was made

similar to the subjects memory of a honeycomb.

Approximately 50% of the subjects made use of
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one type of symmetry much more than any other type. The
alteration of relations between lines or parts of the fi-

gure was the predominant method of symmetry employed.

There were a great many more cases of cbmp;;-_
cati§n at one 150th of a second than at any other exposure
: time. Thirty}seven percent of the reprodgctions of figures‘
seen at 1/150th of a second showed complication while the
next highest percentage wst18.5%hat oﬁeﬁZﬁthfof‘g second.
The emount of complication per figure was likewise greater

at 1/150th of & second than at sny other time.

 There was more difference between the observers
in eny one time group then between different groups as
wholes. In spite of this 1t was possible to find sversges
within the groups which would distinguish them from the
averages of other groups. ‘ |
 Approsimately 5% of the drawings were changsd
toward greater symmetry’after apparent completion. The
observer would make his reproduction and then as he looked‘ﬂ

at 1t, it would seem too asymmetrical and he would change 1t
toward symmetry.

Regardless of how long observers looked at the
stimulus figures, if they could not verbalize what they
saw, 1t was impossible to make a -80‘?91 reproduction. One

nonsense figure was used in Part I of the experiment, and
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~ the reproductions of 1t showed greater variation from the
stimﬁlus~figure than was indicated by any other repro-
duetions. Two observers 1ndicated'the following. ﬁo
matter howlbfief the'exposure time, if they could see
the material long eﬁqugh to put it into words theybqould
reproduce it. ‘Somgtimes they would see the mgterial .
buﬁ 1pywould fade Before they could differentiate it to

the extent of verbalizsastion.

:Mental set 1is demongtratgd veryAwéll by some of
the reproductions. In Part I, the first three cards
contalned squares in various positions. The fourth
stimilus card contained straight lines of various lengths
end the fifth was & series of part circles, non-concentric.
Observer U 8 attempted to express the general form of
plates 4 and 5 in terms of squares. Another interesting
‘example 1s furnished by the reproductions of Observer A 7
1n“?gryhl;. $timu;us card No.- 14 was recognized and repro-
duced aﬁua dog. Card No. 15 containgd 4 circles each of
which bore 3 lines. Her reproduction of No. 15 showed four
dogs, the seme in form as the onekon’stimulus Card No. 14.
One of the most interesting and common examples §f_the\,
effect of mental set is furnished by Sa@ple Stimulus Card
No. 16, in which there is en inverted 4, énd below if_an
upright.9. Almost 30% of the reproductions of this made
an inverted 6 in place of the upright 9. See Sample

Reproduction II, 2 as an illustration.
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At least a dozen of the observers mentioned the
‘fact that they forgot the material before they could re-
produce it in a drawing. To avoid this difficulty the
experimenter directed three of the subjects, E3, U 4, and
U 3 to reproduce the stimulus figures without takihg thelr
eyes from the tachistoscppe, This techﬁiqﬁe was used with
the hope that if the subjects saw nothing but the inside
of the tachistoscope, they would be able to remember wha
they had seen of the stimulus»matérial and reproduce it
more accurately. The plan falled due té distupbing factors
'reshlting from the method. \ﬁn the first place, none of
-the spbjecté were:acgustomed to Qrawing w;?houtvggeiﬁg
"what he was doing, and thg‘result was oftgn_gwmagewoﬁ -
1ines which meant nothing. :Alsg,nthe subjegtg pgn@ed to
visualize thé movements of the pencil on the paper.
This ceused them fo forget the stimulus figure thet
they had just perceived. Another factor which prevented
the success of the plan was that the afterimage underwent.
so much chenge that 1t served as a distraction rather than

an aid in drawing.

~ The purpose of!Pgrt IT was to ver;fj the reshlts
obtained from Part I. One of the stimﬁlus_gardS.in Part I
had -contained the four Playing Card‘symbols.‘ The regsction
of meny of the observers was to say, ﬂth,IfanW wha§ §bgt
is", and to look away from the tachistoscope immediately.

The result wés g set of inaccurate reprbductions. The
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~ subject could neither visualize the stimulus objects nor
recall them in thelr correct order. The purpose ofFPart
II was to learn whether the card containing the playing
~card symbols had'been'1naccuratelywreproduced becausé

the material was exceptioﬁglly difficult, or whether
recognition involved a loss of differentiation of detail.
Six simple, easily recdgnized dbjeqts as a bottle, cup,
fork, and dog were used,as‘étimnlif"Three were exposed
for 6ne_150th 6f‘a égcondwand the other 3 ?or“i/zugeggpd.
If the observer recognized the figures when the exposure
‘time was”% second, he would overlook or misrepresent the
details n 56 # of the reproductions. With an exposure
time of one 150th of a second, the subjects would overlook

or misrepresent the details in 79% of their reproductions.

‘The 10th stimulus card of Part I plotured three
rectangles each containing 2 crosses. Tn 70 # of the cases
where the cbserver saw that there were X's in the rectangles
thrge ipstgad of fwo_wepe reprqduﬁed ;p each._VInvo?dQ?tpg |
learn whether this was caused by the particular card or ir
it were a general practice of_making‘phevsmailey pgrﬁg,kequal
in number to the larger parts, several frianglegpor g:i;fc;legw
containing a number of parts different from their own number
were presented at'l/}SOth and 1/2 second. When the stimulus
cards were seen for i second, the observers would indicate

an equal number of large and small figures in 25% of their
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reproductions. At the exposure time,of 1/150th of a

second the observers reported an equal number of large

and small figures in 13 % of the reproductions. Both of
the above percéntages would have been considerably higher
ifwonly thp;e cases had‘been copsideped ;p which the gbser-
vériggw what was within the figures. Papticularly at
1/150th of a second meny of the drawings merely had wavy
Alines or a group of dots to repregentwsémethinngith;nl

the circles or triangles. The materiél had differentiated

only to the "thereness" stage.

Another fact inqicgted by the reproductions was
that a series of intersecting lines appeared to be more
complicated and less orderly than 1t really was. Part II
tested this condition. A series of 6 cards was expossd
for long and short periods in order to ascertain whethed
the observers would complicate their reproductions if the
stimulus cards contained drawings which were too complex to
be readily grasped. When the exposure time was % second,
the observers~made‘§7%‘of:their drawipgs mﬁreﬁqqmpliqated
’thapwthe‘ stimulus figures. At 1/150th of = éecopd 298
qf»the‘drawings indicated_increéggd compliqatiop.“,Thesg
figurés are not really high‘eﬁoughvtowinqicatg avtgpdengy”v
~unless it is realized that normally the bbsgrverg simplify =
the figures”in‘their reprodugtions, It is probable that this
9°mpii°ati¢n”is & mechanism of‘gimplif;cétion,A In the frac-

tion of a second that the observer sees the stimulus card
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he 1s able to perceive only a mass of lines arranged in

a geheral.pattern. He does not know the position of
the individual curves or lines. He must therefore continue
to add lines to his reproduction until his pattern re-
sembles as nearly as passible his mémqry_of the stimulus
figure; Becsuse the observers drawings are arranged

more simply than the stimulﬁé material, 1t will take a
g:eaterlﬁass of lines to represent an equal complexity

- of design. With but fow exceptions the observers simpli-
‘fled the pattern of the drawing in their reproductions and
1nw¢rder to stimu}atg.the’appegrance_of the stimulus figure

between 29% and 37% complicated their sketches.

In Part I it appeared that some parts of a
stimulus figure were seen at the expense of other parts.
To test this more directly, figures like No.9 end No. 10
of the Sample Stimulus figures were used. Eighty seven per
cent of the reproductions of figures seen at } second showed
that one element Was»emphasizgq‘at_the‘expenseiof others.
Ninety seven per cent of the peproductions of figures seen
at 1/150th exhibit the same phenomenon, -

_ WPart IIT traced the growtﬁ of perceptlion in each
of 21 observers, from 1/150th of a second t914 éecqndg,
 Since the same changes of symmetry, simplification, compli-
cation and transposition appeared in the reproduction in
this part as in Part I~nothihg will be said about phem?wwi'
The problem tq be considefgd 1$.thevchapge in the per cent.

of accuracy at different exposure times. The following
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table summarizes the gross average of improvement of

accuracy between 1/150th of a second and 4 seconds.

Exposure time

1/150
1/25

1/2

Lo Rl

Percent. accuracy

37.3

43,3

44
45.8

56.7

67.8
69.5
75.4

While this shows the gradual improvement of

accuracy with time, it does not illustrate the changes

in eny one individuals work.

. the statistics for each observer.

PERGENT.

OF ACCURACY OF REPRODUCTIONS AT
VARIOUS EXPOSURE TIMES.

.....

‘The following table presents

Observer...1/150...1/25...1/5...1/2...1.....2.....3.....4

FA8

FA9

FAlO

30.

37.5

400
42.5
32.5
40
40"
3745
50
50

25.
32.5

30

57.5
27.5

45"

42.5
32,5
42.5

60"

42.5
47.5

40.

42.5

47.5
72.5
35 -

82.5
72.5

60"
72.5

55"
2. 5
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These figures and the drawings from whieh they
are teken seem te indicate 3 phases 1in perception. The
Pirst is a pﬁase of gross ﬁieion, in which objects are.
seeg:by their general outline; and differentiation 1is
slight. Then a phase Qccurs in which,perceppiqps are
}ess stable and the reproductions of stimulus material
are less accurate. Two of tho observers reached this
stage at 1/25th of a second, 9 reached it at 1/5th of
a second, 8 reached 1t at 1/2 second sand 2 reached 1t
at 1 second. The third phase contimues from the end of
theveecond; to é.é_seconds for such material as was observed
in this experiment. |
On the follewingipegeg will be feund theuaccuraey
euryee of the;21 observers in Part IV.‘ Three types of
curves appear.v There are those which are a constant up—
ward progression' some curves characterized by one dr0p
in accuracy and those which have two drops in accuracy.yu‘
Only 2 of the 21 curves climb consistently.‘ One of these, '
'N 7, has a plateau in the 1 second region where the majority
of the curves decline' the other, FA 5, has a 2 second
plateau between 1 and 3 seconds.» Only four of the curves
show one drop, and 1n each case 1t appears under one second.,
The remaining 15 curves have two descents, one;atiseme
exposure time under 1 second, and the other during the

remaining 3 seconds.
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Approaching the study of the curves a little
differently we find that 19 of the curves (all of those
which had sny descent) have a decline at some exposure time
under one second. Of the fifteen curves vhich Bad 2
declines, 3 occurred between 1 and 2 seconds, 8“occurred
between 2 and 3 seconds and 4 occurred between 3 and 4‘

Zeconds.

As the experiment was conducted there was no
 means of ascértaining whether/tﬁe:decliheg which occurred
after one second were fhe resultyqf‘the material used or
whether there is a seco@d unstable period in thé reproduc-

tion of perceived'forms;

The most epparent fact is that there is alweys
a decline or platesu at some time less then one second,
snd the results of this part of the expertment indicate
that thers 1s usually a second decline in acourscy appsar-

ing before the perception is complete.

The graph on page 30 pictoriallylpﬁésents the
relation between exposure time and the accuracy of re-
production of the stimulus material in"?ar# IIT of tie
experiment. The upper curve tracgg the potalbchapgeg
of accuracy at the eight exposure times, and the lower

curve represents the amount and correctness of stimulus



material seen. The difference between the height of the
two curves at any point indicafes thatjpart‘of“thg t9ta1
scbre‘for accuracy which was alldwéd for exactness_pf
reproduction of relétions between different pgrts of the
‘stimulus figures. An Interesting fact exposeq by'th9s9.h
curves is that_the_increase ofkégcgracykig more rapid for
the parts of the drawings (1ineé, numbers,‘letters, ete.)

than for the relations between these parts.



30
{ |
4 AN
]
: i3
L] / J n
§
N N v
oy i3 < :
= by {2
A\ o
Y N TN
. “J
X
O
>
9 3 D 3 l
AN 3 N \ - b \ 4
.\.\\u U«\vnW y/ -~ \QG\\RJO\V\ *qu(d& ¥/ -A2P<4m o vw
L {
< i
3 )
S5 : > ®
IR < b
) ) %
i : :
8 8 2
S — fing
/ O mnc / QW
| m
\\ o\uLoﬁm %\Aum\:¢uv\ it &:\l\\u@k\,.ou*\




W/

oo N-&
e
/
/ N-6 N7




e

N-1L




marres
A/\/ £ /-/ A

FA-#




FA.&

FA -6

FA-7

FA-§




FA - 9

FA. - /0

1%




.I\: / :

3 /

e /

3 ;

P i

$ /

x4 . ]

N et

\

3’ / Zi/dck Cﬁlrvc * 7—;‘4‘0/ accurOC}l opma;fe.ma/ and relatson

\é reeh quryve = c,cardcy doF ma?"e,mcv/.
™
»
/ = 3

CX/bo,sarc 77/)7:, n Selconds




57.

Part IV of the experiment was largely a qﬁanti-
tative study of the length of exposure required by an

e observer in order to make a maximumly accurate reproduc-

"tion of pergeived material, and to ascertain the per Qent.
 0£ correcthess\of drawings made ﬁnder these conditions.

= Th§ tab19 on thevfolléwing page gives aAcompafative s@rv?y
. pf the¥gverage exposure pime“f§r stimulus cards gdntain1n§ 
>numbérs, letters and simple‘drawings'fdr stpdents in the

| qollegé (M) andVgtudentsAiﬁ;the‘schéol ¢fides;gnA(FA).

‘Aiﬁhough the design‘étudents perceiyed_the’pigtﬁre‘1n

~ less time than the college studenfs, the average ggcuréey

‘ _1s about equal for. the two groups, with the college

students slightly higher due to the fact partly that one

N of the design students‘fell very low in accuracy.
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L0 s R0 H

Number Average Average ¥ Time = Time  Time % Correct

' Time Correct Numbers Letters Pictures Numbers

8.5 .85.6 7.38 9.09 9.05 88,7

13.32 88.3 12.47 15.97 11.51 86.2

5.49 87.9 6.52 5.88 4,07 91.8

- 5.54 92.28 - 4.87 5.75 6.02 96.2

8.7 - 83.7 7.87 8.31 ~ 9,93 86.2

4.8 81.2 4,31 5.57 4.55 83.7
9 82.4 7.81 10.25 9 85

1 ol * ' 85.8 5.68 6.1 6.21 87.5

2 6.69 87.2 7.03 W 6 .- 88.7

3 6.14 57.8 6 - 6.87 5.56 67.5

4 4.21 90.8 3.4 4,87 4,37 92.5

5 4,25 82" 3.75 4 - 5 82.5
6 4,27 85.8 3.75 5.25 3.8 85
7 6 7843 6.56 6" 5.5 80

8 4 80.5 3.5 4.5 4,25 83.3
9 635 85.5 5.75 7 6.3 90
10 6 85 6 5.6 6.62 85



% Correct % Correct

Letters Plctures
85 83.1
85" 93.7
86.8 85.3
1 93.7 86 .87
83.7 8l.3
82.8 - T7.5
80 82.3
80 20
85. . 88
45 61
85 95
85 87
85" 87.5
82.5 72.5
83.3 - 750
80 8645



SAMPLE" STIMULUS CARDS
and

SAMPLE REPRODUCTIONS
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DISCUSSION AND CONCLUSION

One of the first facts to be demonstrated by the‘
experiment was that perception, under the conditions of this
research, is the differentiation of a homogeneous field in
such a way that the parts emerge'already unified and
‘ patterned. Both the introspective material and the repro-
ductions of the drawings substantiate this. Not one of
the’2768"reproductions made by the observers was lacking
1nvsome sort of organization. The patternAwae perceived
before 1ts content was idehtified.» Perhaps th9,°199r95t
illustration of this ebeervatienAie furnished by the re-
productions of cards containing numbers. ‘$amp;euReprpd§c-
tions III, Nos. 3, 6, 7 show that the location, grouping
er order wasAperceived although thejnumbere’were not known.
Illustrations with different mater;gls are furnished on
the ﬁéine page (III) by Nos. 8 and 9. The grouping in No. 8
Ls quite accurate, but the figures themselves are very in-
accurately reeorded,.»No;Qwie the\repreductienref>a top hat,
with‘partbof the right gide4omittede (eeehStimulue Card Ne.g)
The hat was not recognized as a hat;'but it wasklecafed§ip“

the proper place in the_reproquctien, and the little egg at
~the side was correctly placed.v Plete I, No. 3 apdiPlgte~II,
No.3lwh1ch are reprodgctions_of Spimplue Caﬁvae,V, cenf%rm
the‘thesisbthat organization is primery..‘Further evidence is

presented by the observers introspections.
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"I saw a white ground first, immediately followed
by popping out of.figures:Simultaneously." “Seo'firot the

group of black outlines always as a group. ' "Saw ‘the general
form,first,A Then tried to make a mental inventory of the.
parts." "The sqnares appear first in a group, then I begin
to differontiate.into the number of squares and their ar-
rangement.” "My first impression is of a white field against

which various figures rest."

Both the drawings and the 1ntrospect1ons are
very definite evidence that this patterning is not a
conscious adding or organizing or synthesizing of parts.
It occursvbefore the parts'are identified. One observer
- whose vision’was deficient, was never able to analyze the
stimnlus figures to the extent of recognition of the parts.
His roproductions are merely wavy 11nes, or circles or tri-
angles corresponding to where the figures were, not gggg
they were. 'The same was true, but uouglly less obvious in
all the reproductions whene differentiation was slight.'
From these facts we conclude that the field 1s'peroe1ved
as a whole, and that the relative location of the parts of

the figure is differentiated first.

Kase of differentiation and speed of perception

are roughly proportional to the degree to which the stimulus

material is symmetrically arranged. Sample Stimulus Card
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Né..z is perfectly sjﬁmetrical.‘ It was reproduced more
'accurately than any olther stimmlus card, Ninety>three

and three ﬁbnﬁhs per cent of the reproductions of this

card were correct in principle, although.gome observers
added or neglécte& to record one row of squares. Sample
Stimulus Card No. 1 diffefs from No. 2 by the absence of
three squares, making the former asymmetrical. Only 3.3%
of the observers reproduced No. 1 correctly, and 94% of*the
subjects made thelr drawings more symmetricsasl than the
stimulus figure. Some of the observers filled in the three
missing squares and made‘théir drawing identical to Stimulus
Card No. 2. Others suggested the figure by meking three
~rows of squares, each row being a little farther to the right
of the figure then the tow above it. (See Reproduction

I, 4) Stimulus Card No. 3 was reproduced very often as

3 or 4 concentrlc circles, or‘if the breaks were noticed,
concentric circles were represented in which there was a

break at the top or bottom.

The most common methods employed to lmprowe the
arrangement of material, and to simplify the reproduction
were (1) to equalize distances: Compare Reproduction I, 1
with Stimulus Card 8. (2) to complete imcomplete figures;
Cdmpare 8timulus Card 4 with Reproduction I, 5. (3) to
omit parts which are not necessary for symmetry and‘com-‘

pleteness; as the omission of small squares in Reproduction
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I, 1. (4) to repeat one characteristic in place of =
different but correct one; Compare Stimulus Card 14

with Reproduction II,»5. (5) to center or balance parts
whick:are off center or off balance; Gompare Reproduction
I, 8 with Stimulus Card No. 7. (6) to use bilateral sym-
metry; Compare StimuiuéVCard 3 with Reproduction I,6.

(7) To transpose a part which is not in close felation
to other'parts‘ﬁntil it becomes so3; Compare Stimulus

Card 8 with Reproduction III, 10 (Small squeres)

The results of this experiment, substantiate the
results of both Dickinson, who divided perception iﬁto
the three levels of Visual Pattern, Generic Object, and
Specific Object, and Smith who divided perception into
two stages (1) the immediate interpretation of the object
as a whole and (2) analysis of the whole into its com-
ponent parts. Neither of these iﬁvestigators discovered
the fact which is perhaps the most striking outcome of

this experiment.

The’graph on page 36 shows that the changes in
the accuracy of reproduction of'perceived material with
respect to form and position is not a steady, upward curve,
but is characterized by a drop in accuracy at:a point

usually occurring:uhder one second. To simplify our

discussion, we shall call the initial phase, in which there
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is only & gross differentiation, Period I. Period II

will extend from the point at which the accuracy of percep-
tion seems to deereaée to the point at which improvement |
egalin appears. This point will mark the beginning of
Per1ed TIT whick soubiniss notil the. mexbmm accumscy

of perception 1s attained., 1In the following paragraphs

we éhall consider minutely thefdetails of the reproductions

which are characteristic of each of these periods.

~ The most‘outstanding characteristic of Perilod
I is the grossness of differentiation. Large groupings.
large objects, outlines and é general impression of size
and a stili more general idea of.content are gll thqt'is
perceived. Groés relations, such as several squares form-
ing en arc, the general plan 1n'Which numbers are arranged,
the many4s1dedness éf a figure, with s small figure to
one side are wéll pevgeived;A There are fewer'cases of
increased symmetry ih this périod than in any other.

What 1s seen is accurately seen. Gross relations are

however the extent of perception in this period. Squares,
circles, triangles, and similar femiliar forms are‘alsq
identified, but their content, or inner organization is
never seen. Sample Stimulus Card No.'é produced very in-
teresting results. It was always recognized as a triangle,

and was always seen to have something within. Not one of

the 20 observers was able to discern what the simple pattern

was. A typlcal reproduction of it is given in Plate 1II,
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No.é. With but two exceptions, all of the obsefvers saw
that the large figure in Sample Stimulus Card No. 14
.contained many sideé, but the number of sides, the posi-
tioﬁ.of the inner triangle and the content of the small
circle at the left were never reproduced correctly. The
grossest and most general‘factors were all that could be
differentiated in this period, which ends between 1/100-
1/50 of a second. ‘

The second period 1s characterized by a poorer
gross differentiation, and the beginning of the appearance
of finer parts, inaccurately perceived or remembered. Both
the gross relations and the finer interrelations are dis-
torted. Reproduction I, 10 shows that more of the inner
vpart_s are noticed than were seen in IT, 9 at 1/150th of
a second, but that the arrangement of pmrts ié very in-
complefely'differentiated; The decline in accuracy during
this périodwis more rapid than the rise in the following
period. The decline is accomplished in 1/20 of a second
or less, but the return to a level of accuracy equal to
that at the end of Pekiod I takes approximately 1/3 of a
- second., The period ends between 1/5 snd 1 second, with

the average falling about midway between 1/5th and 1/2

second,

The third period begins at the low peint at
the end of the decline in Period II, and continues until

from 4 to 13 seconds, with the average at 6.6 seconds.
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At the eﬁd of this third phase of the curve Fhe best possible
perception undef the con@titions if found. In this period,
arrangement and accuracy of reproduction of material improve
together; When thé megximum is reached, the figures are

more accurate than’the“relations between parts, both gross
and fine. The writer does not wish to intimate that he
considers these values static or finel. In another group

of observers, or with different stimulus material the

values undoubtedly would have been different.

The question immediately arises: 1s Period II
the result of some artifact‘or is it genuine? Causes of
error might be (1) that the material perceived during the
supposed Period II was more difficult then that seen during
the other two periods, (2) the scoring, (3) a period of
fatigue or loss of interest in Part III, (4) a poorer

group of observers in Part I.

411 of these are checked by‘the methods of fhe
experiment. Even if the material'perceived in Period I
: ’had been more difficult in Part 111, still'the_characterf
istie drop is noted ‘tn Part I where the same material was
used at each exposure time, with a different group of sub-
jects. Thus with the same material, the drop in accuracy
occurred. It can not-be the fault of the material. The
same method of scoring was used for each exposure time, =m0

that while absolute values might be'open to criticism, the
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relativevvalués are constant throughout. Great care was
taken that this be true. (See method of scoring, page 13)
The drop could not be the result of the scoring. Another
possible—criticism would be that the subjects lost interest
or became fatigued, causing the decline in the accuracy
curve. There was no outward sign of fatigue and the sub-

' jects peported no loss of interest in the experiment.

It is probable moreover that even had some of the observers
become disintefested, theif depression.or fatigue would
have appeared at more widely‘differént times. There was
nothing in the procedure to mske the observers regain
interest toward the last, in Period III. It rarely re-
quired more than 10 minutes for an observer to seeball'the
cards and make the reproductions, and in sﬁch a brief period
as this fétigue could not be an important factor. Fatigue
will in now way exPlaih the uniformly poorer reproductions
made at 1/5th second in rart I of the experiment where the
reproductions of a whole group of observers showed.a decrease |
"in accuracy. The last suggested criticism 1s that a poorer
group of oﬁéervers acted as subjects in Part I where the
exposure time was 1/5 second. To prévent anything of this
nature, more than 3 or 4 subjects never observed consecu~
tively at the same exposure time. Three or four would ob-

serve at 1/150th of a secm d, then the ssme number would

observe at 1/100th of a second and so on. With such a
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technique it 1s'very improbable that more than an average
of.poor observers would be placed in any time group. Also
the type of observers would not explain the results in Part
ITI where one observer went through all of the exposure
times. Thus Part I ahd Part III acted as mutual checks on
- each other; We feel therefore that since the above chances
for error were checked in one way or another, that the

results are wvalid.

The results of experiments by Ebbinghaus and
Meuman indicate that there is a possible similarity between
the decrease in accuracy of successive learning and the
decrease in accuracy of simultaneeus 1earniﬁg as measured
in this investigation. Ebbinghaus said that "As the number
of syllables in a series increases, the number of repetitions
required for 1eérn1ng increases much more rapidly in
proportion to the increase in the number of syllables in
the beginning while later on the opposite 1is true. In
11lustration: One exposure is needed to learn 6 syllables,
5 repetitions are required for an observer to learn 8 _
.syllabies, 10 repetitions are required for 12 syllables and
21 repetitions for 18 syllables. But' only 32 repetitions
are required for the 1earning of 36 syllables. Thus the |
egrowth of perception under successive repetitions is.
slow at first and then increases more rapidly like the

growth of simultaneous perception.

The next problem is to explain the fact that
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the‘growﬁh of perception is not a constant upward curve

in terms of accuracy. Our data indicate that the de-
creaséd accuraconf perception between 1/100 of a second

and 1 second is caused by perceptual changes and a resulting
unstable condition of the observers memory image of the per-
ceived material. To 1lllustrate this we will follow through
the perceﬁtual process making only such stateﬁénts as can
be éubstantiated with either the reproductions made by the

observers, or their introspections.

Under the conditions of this experiment the
observation begins with ‘darkness. When the light is turned
on, illuminating the insidejof the appafatus and the sti-
mulus card, the first thing that 1s percelived is gamma
movement. Out of this general brightness indefinite shad-
ings are differentiated. They become 1ncreasingly’clear
until they are recognized as rather definite forms. What
changes héve teken place thus far have not served as dis-
tractions, but after this point at which the best gross
organization is perceived, the perceptual expansion and
ekpansion of size of the field present a larger more com-
plicated perception which the observér immediately starts
to analyze. Objects not noted before are now seen. The
size of the card, the frame of black wood in front of the
stimulus card, the blﬁckness of the interior of the tachi-
stosbope, the nature of the card on which the stimulus

figure is drawn, ink spots on the paper, and a number of
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éimilar things show that the siie of the field and the
perception itself have undergone expansion and differen~ .
tiation. There is -a 1limit to which this can go, and the
end of Period II probably marks the limit. Although we
hed no means of verifying the presence of eye movements,

it is possible that they began during this period.

Koffka (6) gibeéil/so of a second as the probably time
wheh eye movements would begin, Whatever be the mechanism,
the analysis of the field continﬁes until the maximum

differentiation, under the condition, ocecurs.

With exposures of 1/150th of a second or 1/100th
of a second the perceptual field was limited and undiffe-~
rentiated.» The resulting reproductions were likewise
- 1imited crude. The 1/5th or-l/zAsecond exposures provided
ample time for eye movements, for analysis, for change 6f
fixation, and the introspective reports and the draﬁings
indlcate fheir presence. Thus we have two different condi-
tions; the first phase of perception, limited in size and
_differentiation and very stasble, and the second phase tran-
sitional, enalytical, expanding and therefore unstable.
This second period is a critical phase’of perception,
~ Analysis has destroyed the whole and part differentiation
is very rudimentary. The sudden stpping of perception at
this point 1eéves tﬂe observer with only a confused idea of
_ whaf he had seen. He 1s unable to broperly relate the
parts to. the whole perception and the pafts have not been

differentiated sufficiently to become stable themselves.
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Summarizing this we may say that the decline of accuracy.
in Period II is caused by the interruption of perception :
at avcritical point, where analysis has divided the
pattern into unstable parts. A parallel situation is
furnished by Coghill (2) In describing the develop-
ment of the hind 1imb movement of Amblystoma he states:
"Tts earliest movements are, also, performed
only as the‘muscles of the trunk contract. A day or so
later it acquires the ability to execute reflexes without
- perceptible participation of the trunk response. Also,
when flexion of the knee first oécurs it 1s a part of
the movement of‘the‘leg as a whole. Only later does it
oceur in response to local stimulation without perceptible

movement &f the thigh."

Here as in visual perception, the parts become
functionally separatg only as the primary whole is 4if-
ferentiated. At first the part responses in the Ambly-
stoma are weak and limited. As differentiation continues
thdy become strong and stable. In the same way the analy-

“sis of the perceptual field caused the parts to emerge,
weak and unstable in Part IIfbut,continﬁally stronger

end more stable in Period III.

One of the purposes outlined for this experiment

was to relate 1ts results to those of experiments in other

fields. 1In this experiment, more than 90 % of the repro-

ductions were more symmetricel than the stimulus material.
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The stimulus-sketches were purposely arranged asymmetri-
‘cally and all of the changes in the reproductions indi-
catedbimproved arrangement. Experimenters both in the
field of perception and in other fields have noted this
increased symmetry. Snygg, Wiegand, Dickipson and Smith
report its presence in their experiments on perception
and Wulf, Gibson and Perkins reoord'the same changes in
their experiments on memory. The above investigators

and the presént writer have also found'equalization of
distances between perceived,objects; closure; simplifica~-
tion, complication, complet;on, verballzation, and balanc-

ing of parts.

The apparent similarity between perception and
memory seems to confirm the configuracional theory that
all behavior follows the same principles. This theory is
further substaritiated by the fact that all types of behavior
overlap. An experiment in memory can not be conducted
without the use of perception. Likewise an experiment in
~ perception can not be conducted as this’one'was without
the use of memory. But is not the same true of other
behavior. Any experiment in learning involves perception
and memory.‘ An anlysis of’any of the sensory processes
will also involve perception and memory. Thus the results
ofbthis experiment ané those cited above substantiate the
hypothesis that all behavior follows the same principles
both becavse of the similarities between memory and
perception and the fact that perceptlion and memory‘form-

some part of any behavior pattern.
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SUMMARY

1. Under the conditions of this experiment, percep-
tion involves the differentiaﬁion of a homogeneous
field in such a way that the parts emerge already
wnified and patterned.

2. There are three characteristics phases in the
differentiation continuum as 1indicated by the
kobservers reproductions.

a. Period of gross differentiation ending.at

 approx1maté1y 1/100th of a second.

b. Period of less accurate and stable peréeption,
terminating between 1/5th and 1 second.

c. Period bf highest differentiaﬁion, reaching
its maximum betweén 4 and 13 seconds, for
the material employed in this'experiment.

3. The relstive location or grouping of the stimulus
figures 1s perceived before the material itself is
identified. |

4. The following types of,ehaﬁge were ldentified in
the reproductions of perceived material: (1) Simpli-
fication, (2) Complication, (3) Completion, (4)
Transposition and (5) Increased symmetry by means of:
altered relations between parts, omission of asym-

metricsl parts, bilasteral symmetry and improved grouping.
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‘5. All of the changes mentioned under 4 above,
ﬂoccur_alao in memory reproductions.

6. 924 of the observers emphasized one or'more pafts
of their reproductions at the expense of other parts.
7. The results of this experiment are harmonious
with the hypothesis that all behavior follows the

same principles.
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