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THE &°7ECT OF S&f ON VISULL 2 5RC:52 PTON
Joel Cooper

Introduction:

Hilgard (6,609) describes set as, "1 preparatory adjust-
ment or readiness for a particular kind of action or cexperience,
usually coaing about as a result of instructions, e€.g., the set
to respond with a ord opposite in meaning to the stimulus word
in an experiment on controlled association.! .Joodworth (10,5624)
sces perception as a kind of response and that this response is
céntrolled by the central factors of set and meaning. He feels
that any momentary stimulus is received in the brain already ad-
justed to the experience perceived. '"Thus the irnmediately past
ecperience is a very important factor which is embodied in the
adjustment or set for the situation."

Siipola (8) usins nonsense words tachistoscopiczlly pree
rsented; ﬁeééured'the effect of set on the interpretation of am-
bicuous stimuli. By pre.entins two ;roups of 30 subjects each
with the same nonsense words and sugresting to one aroup that
the words would have somethins to do with travel or trausport-
ation and to the other that the Jords would have something to
do with birds or animals he found that the '"travel or trans-
portation™ oriented group responded 744 of the time with re-
sponses appropriate to the set and with "animal or bird" re-
sponses 11,4 of the time., Conversely, the "bird or animal" or=-
iented group responded with "bird or ani:al" roessonses 635 of
the time and with "travel or transportation” responses 145 of
the time., The wordsApresented were such that they could be seen

either may, €.g8., the sord "vharl" beinz seen as either "whale"



or "wkart!,

Bruner and Postman (3) exawmined the effect of tendency
to relate new or novel experience to the familiar. By exhibit-
ing incongruous playing cardas such as ; red four of spades they
found that 27 out of 28 subjects named it either as a red four
of hearts or a black four of spades on the first meeting, They
also found that once the subjecis had identified an incongruous
card their perceptual readiness changed so that they expected
incongruous cards, and, as a consequence, when incongruous cards
were amain presented they made fewer false identifications,
Bruner, Postman and Rodrigues (4) further substantiate this with an
experiment in the influence of set on color matchings Subjects
were shown two dimensional objects such as fruit, and were asked
to match the painted colors of the object against a color whesl,
The subjects saw the object first and turned away from the object
to mateh it on the color wheel. There was a marked tendency to
match the color with the natural color of the object rather than
the coler it was painted. Langfeld (7) showed that subjects were
willing to accept 28 high 47/ of his false suggestions as inter-
pretitions of facial expressions even thouth subjects had previous-
ly correctly named the expressionse

One of the tasks of the present experiment is to preseat a
visual stimulus with which there ould b: no past associations
so that any set which was introduced could be considered as the
basic influencing factor, It was felt that previous associations
or subjective orientations might offor a contaminating effect or
present a posusible conflict situation, A possible method was us-

ing an unfamiliar and illusory perception, theoreby allowing for



ambiguity in the perception, Finding that subjects had not been
shown the "Ames trapezoidil window demonstration" it was decided
to use this as a basis for the ekperimentc
Procedure:

Apparatus: The appiratus consisted of‘a copy of the \mes
trapezoidal window as shown in figure l. The window-is mounted
on a shaft which projects vertically from a 2 r.p.m., motor. Due
to the perspective cues incorporated in the illusion, it is wviewed
in a darkened room with small lights placed properly and the illus-
ion set so that there is little or no frames of reference, there
is a general tendency to see the sindow as oscillating rather than
revolving. The illusion is further enhinced by either monocular
viewing or by binocular viewing at distances in excess of fifteen
feet, If the bar is placed so that it hangs from the center lat-
eral support and projects through the lowver center pane, the window
seems to contianue to oscillate while the bar, having no perspective
cues, continues to revolve, lience, there is an inconiruity »resent,
the bar seeningly travelinng in the sawme direction as the window for
a part.of the cycle and in an op)osite direction for the balance of
the cycle. The subject, thercfore, :auust compensaté for this incone
gruity in some manner, and usually does so by either "seeing" the

bar bend in a sort of nodified "S" or ''seceing" it "cutting through"
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Figure 1



Subjects: The subjects were students in four different
sections of courses in General Psychology. The I's ucre 33,
25, 21, and 35 respectively. Classes uere chosen on the basis
of availability and naivete with rcefercnce to the Ames dec..one
strations., Inasauch as the course is a general education re-
quirement for all students at the college, there is a cross-
sectional representation from all major fields. Random select-
ion was used to deteruiine which sections would receive what '"set",

Methodology: The subjects were shown the illusiong; being

given time to see the oscillating effect after being told of the
effect that was to be seen. (Actual instructions as read appear
in appendix A, the: Explanations of terms used in the append=-
ices appear on the page preceeding the appendices,) The illusion
was stopped and the bar was hung by two fine threads inserted
throush the center pane., \s the illusion was then run the subjects
vere instructed that they would see it either (1) "cut through"
or, (2) "bend about" or, (3) "either cut through or bend about"
or, (%) given no information as to what to expect. The li@hts
were then turned on and the illusion was stopped. A questionnaire
was then passed out which corresponded to the given "set", group
#1 being given question 1 etc, The subjects were asked to not
sign their names and to try to give an honest answer. The subjects
were also asked at the beginning to please not talk until the
experiment was over., The actual guestions used are shown in
appendix B,
Results:

The data wost pertinent to the comparasion of "set! re-
sponse is the mean percentase of "set' agreeument answers, How-

ever, this measure is somewhat lovered by the fact that there



was a propensity on the part of the subjects in the unstructured
situation to '"'see'" a particular event, As seen in Table 1, sub-
jects tended to see, in an unstructured situation having been
given no set, the bar "cutting" through. This tendency is used

as the basic "normal" sample and calculations proceed from this

base.
Table 1
Cut set Bend Set Lither set o set
Respond cut 33 1 10 22
Respond bend 0 21 6 h g
Uncl. respounse 0 = (o} 3E
Respond both 0] 8] 5 0

Table 1 indicates that there were four different categor-
ies of responses, Since it can be seen (Appendix B) thit the
subjects could agree with the "set'" by checking a space or dis-
agree by indicating what was seen, it was possible for subjccts
to see the oppositc of the sugsested set or see nothing at all,
It was hoped that all answers could be categorized in either re-'
spond “cut" or respond "bend" catesories. The results show that
some subjects disagreed but sither saw nothing or gave descripe
tions that were insufivckent for categorical definition, Answers
such as " bent around'", "forued an 'S°'" "turned at the ends", etco
were accepted as indicating that the wubject sa.s “he bar bendj
answoers such as''cut through", "passed through", "cut the sanes",
etc, were accepted as indicating "cut!", ‘ieme snswers were not
clearly indicative of either suggestion and so were grouped under
Tunclassifiable'" responses, In the case of bein; set by the sug-

gestion that either response was jossible, there aipjeared a
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fourth catejory in which subjects reported they saw both"cut! and
"bend",

Apgsendix C sives t .e overallj{? distribution for the 4 x 4
matrix, It is evident that there are significant diiferences at
the ,00L level. To tike account of the basis of these dififerences,
reference is made to apiendix D. Comparing each of these classes
against the "no' suggestion cless, it can be seen that the major
contribution of the differences steus from the class to which the
"bend" sug sestion was mide. Since the "no' suggestion cliss basic-
ally "sees'" the bar "cuttinz" there is more room for more effect
as a result of the contrary suggestion. However, the class to
which "cut" was sumitested was sufiiclently set by the sugge;tion
to reveal significint differences at the .01 level,

Analysis of the comparison between the "either! sugzestion
class and the "no" sug i ;estion class as shown in \pgendix D must
be looked at with the logic of the data in mind, The chi square
reveals that if all cells are included there are significant
differences at the ,001 level, If 2111 cells with an expected £
of less than 2 are dropped it is still significant at the ,001
levelo. If 2111 cells with an expected f of leas ﬁhan 3 are drop-»
ped it is still significant at the .01l level, and i° all cells
with an expected f of less than 4 are dropped it is still sig-
nificant at the ,02 level. Guilford (5,235) notes that in a 2 x 2
table the Yates' correction for continuity can be applied to take
care of smill expected frequencies, however it is not apvlicable

to tables with more than 1 degree of freedom. He further notes

that the need for correction is not as ﬁreat in larger tables



and thet it can be overcome by combining categories. Hosever,
here the combining of catezories would defeat the infornation
revealed by the data. Applying the results of this 2 x 4 table
shows a significance at the .02 level if all cells with expected
frequencies of less than 4 are deducted, In the face of the fact
that the same N is maintained while the cell effects are com=
pletely lost, the significince would seem greater than indicated,
This would be substasitiated by the Tact that the class to which
the "either'" suizestion was made was the only class to indicate
a response of "both", Answering '"both" to the question necessi-
tated the writin: of an ansver rather than simply chepking off
an answver, Additionally, this is the only class which supplied
no '"unclassifiable'" answers,

The results can justifiably be said to indicate that under
the particular presentation of this illusion subjects tend to
"see' the bar "cutting'" through the panes. If the subject is
given a "cut" set it heightens the illusion of "cutting'; if
subjects are given a "bend!" set they tend to see it "bend'" to
a great extent while losing the illusion of "cutting®; if sub-
jectaAare given an "either'sset they tend to exhibit a responsé
that is closer to chance but is weighted by tieir natural tend-
ency to see it “eut", additionally, the "either" set seeums to
influence subjects to see "both" phenonena,

Discussion:
Sinc: tiils experiment was bascd om the theory that set will

influence visual perception, the statistical tests of difference

among separate classes support the original hypothesis. This is

in line with the experiuentual results cited in the "Introduction',



The point of departure lies in the fact that subjects had no
familiarity with the stimulus used and conseguently no inte-
cedent set. Although the antecedent set is a necessary concom=
itant of the experiments cited and the results show significant
differences from the assumed set,; there is no way to measure
the strength of this antecedent set agd consequently no mcasure
of the strength of the induced set,

T.0 questions must be conaidered in relation to the results
of this experinent; (1) Is there any previous set that may in-
flucnce these data and i€ so is it measureable or controllable
and, (2) Ié there any.tendency on the part of the subjects to
"help" the experimenter by ansvering as they feel the experi-
nenter would "like" them to?

In examinin: some further aspects of set the sawme experi-
rnental apparatus with the same given set was used. However, the
questionnaire distributed did not necessarily agree with the giv=
en set. The classes werc drawn from other sections of General
fsychology. Inadvertently, a class was included which it was lat-
er learned had sezn the film of the Ames® demonstrations, The
£ilm generally gives the impression that the bar "bends', This
was sabstantiated by que tioning the class after this expericnce
was lcarncd. The experimenter had given the sus 'estion, "cut!,
but the question distributed was question #4, an open ended one.
From an N of 17, 12 reported seein; the bar "cut" and the other

5 answers were '"unclassifiable!, Appendix E examines these data

comparing them with "mo" set and "cut" set in the present experi-

ment. Since they were pgiven a "cut!” set it would be expected that
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they would not differ sisnificantly from this class in the pre-
sent experiient,

However, the data indicate quite the opp&site; there is a
significant difference at the .01 level with the present "eut!
class but the null hypothesis must be accepted in the case of
the comparison with the prescnt '"ano'" set class, There would
then seem to be a strong indication that previous set would
have a marked effect on any set which is experimentally induced.
There would therefore be an assumption of a previous '"normal" sect
in which the class with "no" sugsestion would respond '"'bend"
significantly. On the basis of this assunption, Appendix F
compares this class against the '"bend" suzgested class of this
experiment, The differences here are significaint at the ,001
level, Hence it would scem that the previous "beﬁd" set was
overcome by the present "cut! set but significantly different
from the extent that a naive class wis set by the "ecut',

The subjects seemed intensely interested in the experiment
and it was felt that rapport was established, Although the sub-
jects uwere specifically rejuested to answer honestly and caution-
ed not to sign their names, there is always the possibility that
they were anxious to "help". However, reference to Table 1 will
show that of the "bend" set class there were 4 out of 25 who did
not see the set and answered so; from the "either'" set class

there were 5 out of 21, This would indicate that in light of
previous findings and the inferences presented here that the

various samples tried to do an objective job of answering. Since




they were requested to cooperate by answering honestly, it is
more likely that any desire on their part to "help" would be
directed toward an gttempt at objectively stating what they secem
to ses,

There is a definate indication then, that on the basis and
within the scope of these findings that set can definately in-
fluence what a subject seems to see, There is also the notion
that those things which a subject tends "naturally" to see can be
reinforced by set in the same difection. llowever, it still seems
possible to change this tendency to some degree by a set., The
indication is that there is some sort of a gradient between de=
gree of previous set and change by the induced set, but whether
this relationship is linear, logairithmic, exponential or some
other form cannot be concluded cn the basis of these data, Fur-
ther work may reveal this possible relationship.

Summary:

The effect of set on perception was studied by using the
Ames® trapezoidal window as the stimulus, Subjects from four
classes in General Psychology acted as experimental groups.

Bach class was given a different set, one class being told that
the bar would appear to cut the pane, one that it would appear

to bend about the pane, one that either one or the other would
appear to happen and the fourth class was given no set, iach
class.answered guestionnaire on .vhat appeared to thew to be hap-
pening., Differences among the responses to the various sets are
significant, Using;X? distribution, overall differences are sig-

nificant at the ,001 level. Inter class differences are signi-



ficant at the .00l level between "bend" and ''no" suggestions
at the .001 level betseen cut and "no" suggestion; at the .02
level betreen "either" and Hno' sugmestion. Additionally, a
fifth class, which had seen a film on the mes' deiionstrations
was compared after susggestion, The previous set introduced by
the seeing of the film was sufficiently effective to cause sig-
nificant differences between the set from the film and the set
from the experiment.

Using unfamiliar and illusory perception the experimental
findings bore out the results obtained by previous experimenters

in the field.
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Explanatory Notes to the Apsgendices

Appendix B |

Class - Section of General Psychology used as a sroup of
subjecys. Class number is random and does not identify a pare
ticular section,
Appendices C,D,E,F

Columns identify the set given to the class.

Rbss.identify the responses, e.g., ''Cut group" are those
subjects who responded cut to the set givean in the column.

Uncl; are those responses which could not be properly
fixed as to meaning and so were zalled "unclassified",

exXp, = expected frequency of resanse.

©obs. = observed frequency of response,




Appendix A
General instructions for all classes

This is a demonstration of the trapezoidal window as suge
gested by the Ames demonstrations in perception., It is used to
show how we perceive things, what cues we use, what frames of
reference. Jhile we are interescved in showing you this for your
inforuition, we are alsoc interested in collectinz soue data for
our inforumation. Therefore, I am zoing to ask that you cooperate
by observing certain practices during the demonstration. first,
please do not discuss this with your neighbor or talk to anyone
until after you have filled out the short questionnaire which I
will distribute after the demgnstration. Second, as the lishts
are turhed out please place one hand over your left eye so as
to keep it closed during the deuonstration. (PHE LIMHTS A2
TUIWN=D OUL \ND PHS ILLUSIOH IS SPA.PuD,) You will notice that
the window seems to go back and forth, sceming to oscillate. If
you do not seem to see this shift your head slizhtly until you
do. (ALLOJ PHS ILLUGION TO RUN J0R FOUR HINUTES, sIGHT RaVOLUw
TIONS. STOP P ILLUCION \iiv PUT [Ho BAR IN POSIIION.)

LAV PSSR LT LVEVE VS TSI VBV F SV LSV NETII VL POE VIR L SIS DR VSRS G D

Further instructions for Class 1 (Cut set)

As you watch the illusion,; the bar will seem to cut through

the window, see if you sce this,

UEBLERPEE RV BB RB LI XV R EEFPLBIFIBUBETIRI A BEBAEXITSBVBEXIREERESTRE

Further instructions for Class 2 (Bend set)

As you watch the illusion, the bar will scem to bend in an

Us" about the window, see if you see this,




Further instructions for Glass 3 (Either set)

As people view this they have either one of two seunsations,
the bar is cutting through the window or the bar is bending in
an "S" about the window, see if you do see one or the other,

LR P RS L L SR LAB VLI LRI B LB S BEEH L L AN BLBBEL L BT I NI LIS BB BSGHD

Class 4 (Ilo set) is given no instructions during this time.

BERSBLFI L INF VIR RIS E R BB RSB EEA RV R BTV ST h s PR SR bR BT LI E TS

Further instructions for all classes

(ALLOW TO RUN 70 FOUR wINUDSS, <IGH? 24VOLURIOHS. TURN ON
LIGHTS AHD SI'OP ILLUSION.) I am going to distribute a short
gquestionnaire to each of you, please do not sign your name. For
the purpeoses of data, I am going to ask that you answer complete-
ly honestly, the anonimity will be preserved. It should not take
more than thirty seconds to a minute to answer the questionnaire,
(2188 OUP W2sPIONNAIRS BUP DO NOT TALK OR AKS .32 ANY )3 TPIONS

URTIL ALL PHS SLIPS hLAV. BuidN COLLLCIED,)




Appendix B
Class 1 Cut set question

Please put a check mark on the appropriate line,

fhe bar appeared to cut through the window. Yes Yo
If no, then what did you seen to see?
Class 2 Bend set guestion
Please put a check mark on the appropriate line.
The bar appeared tc bend about. the window. Yes No

If no, then what did you seem to see?

Class 3 Either set question

Please put a check mark on the approprizte line.
The bar appeared to cut through the window.
The bar dbpeared to bend about the window.

Other

Class 4 No set question

Briefly describe what you secemed to sce as far as the relation-

ship between bar and window.




Appendix C

Overall X* distribution

Set
Cut Bend Sither Hone g ?otal
exp. 19.27 14,60 12.26 | 19.85
Cut group
obs. 33 1 10 22 66
é)ﬁpa' 8o1.8 6019 5020 89"*‘2
Bend group
obs. (o] 21 6 1 28
expPeo 4,09 3,10 2.50 L,21
Uncle ure
obs. 0 3 0 11 14
eXpPe 1.48 1411 <93 1.5
Both zroup
obs. C 0 5 (6] 5
Total 33 25 21 34 113=N
3t L 3a19.27)% 4 (1-14.500F + (10-12.25)2 # (22-19.35)% +
19027 lE-QO 12.20 190 5
(6.8.18)2 + (2123.19)2 + (B5=5.20)° 5 (31-8.52)° " +
od 5.19 5.20 o2
(0=4,09)2 + (3-3.10)% + (0=2.60)% + (11-4.21)° +
4,09 3410 2.60 L.21

x2 2 2 2
(0=1.45) + (0=1,11)7 + (52493)° + (0=1.3)" = 112.55
1.4%6 1.11 093 1:5

at df = 9 significant at .001 level

Contribution of cells with expected f of less than 5

s (0h,00)F % (3511007 ¢+ (0=R.50)° 4 (11-4.21)% +
KT6§2 =r. 1

%o 10 2.60 21
(0=1.46)% + (9=1.11)2 + (52,93) + (0-1,50)% = 39.55
T.46 I 93 1.50

112,53 = 39,55 = 72.98 significint at .00L level with df=9




Appendix D

Comparison of suggested bend vs. no suggestion

Set
Bend None Total
8XPo 9.73 13.25
Cut group
obs, 1 22 23
2XDoe 9,31 12.67
Bend group
obs, 21 1 22
exp. 5.92 3,06
Uncl. group
obs. 3 13 1 ‘
Total 25 34 59=N

Y= 1159.93)% + (22:13.255° | (21a0,31)% & (12600

9.73 13.25 9.31 12,67
(2-5.22)2 + (11—8.05)2 = 41,55 at 24f sig. at .00l level

5.92 8.06

Comparison of sugyested cot vs., no suggestion

Set
Cut None Total
€XPo 27 .06 2789
Cut group
obs, 33 22 95
eXPo 0—59 «51
Bend group
obs, 0 1 1
exp. S.41 8.06
Uncl: sroup
obs, 0 T 3B
Total 33 34 £7=N

N = (33527,06)° i+ (22227.89)F + (0=,49)° + (1=,51)% +
27.06 27.89 49 o51

(0-5,41)% + (11-8,06)% = 14,20 at 2df sig. at 001 level
Contribution of cclls with expected f of less than 5

L o= h9)T (1-.91)° = ,O5 TH,20-,96-13,24 at 207 sig, at.0l level
49 51




Comparison of either su:gestion vs. no suggestion

Set
Either None Total
@XPo 12,19 19, 78
Cut group
obs, 10 22 2e
exp. 2.67 5,33 ?
Bend group )
obs, 6 1 7
eXpo 4,19 6.80
Uncl. group
obs. 4] 11 11
exp. 1.92 3,09
Both group
obs. 5 0 5
Total 21 3k 55=N

X 2= (20-12,19)° + (22-19,78)2 + (6-2.67)% + (2=k.33)> +

12,18 19,78 2.67 4,33
(0=4,19)2 + (11-6,80)° + (5-1.91)° + (0<3.09)° = 22,18
4.19 6.80 1.91 3.09

22,18 significant at ,001 level at 3df
Contribution of cells with expected f of less than 2

(2-1,21)2 = 4,93 22,18-4,93 = 17,25 significant at .00l level
1.91
Contribution of cells with expected £ of less than 3
(62,67)% = 4,15 17.25-5.1% = 13.10 significant at .01 level
2.67
Contribution of cells with expected f of less than &4
(0=3.09)% = 3.09 13.10-3.09 = 10.01 significant at .02 level
3.09




Appendix E

Comparison of previous bend set va., no suggestion

Set
Cut® None Total
exXpo 110_32 22,64
Cut group
obs, 12 22 34
'xp e 5 e 33 10 £ 66
Bond group
obs, S5 11 16
pr o o 33 067
Unel, group
obs, 0 1 3
Total | 17 =4 51=N

Applying Yates® correction for continuity

7(F£g;g-;;,1g)-,§]2+ ((22-22.64)-,5;?+ Lg5-so§;)-0532+ £(11-10956)-0512

10,56

11,32 22,64 5633

£0=033)=.51° ¢ [(1=.67)=:51° = .01 not significant

Comparison of previous bend set vs. cut suggestion

Set
7 Cut® Cut: Total
expo 15,30 29,70
Cut group
obs, 12 33 45
€XPe 1.70 3 » 50
Bend group
obs. 5 0 5
Total 1?7 33 50=N

Applying Yates® correction for continuity

K =L612250300=051% + [(33-29.70)=31 + [(3=1.7Q)=051°

15.30 29,70 1,70
£(0‘3q50)505]2 = 7,76 at 1df significant at .01 level

= Class given cut set but sophisticated by having seen film with
consequent "previous bend set".

= Class given but set with no previocus exposure.




Appeﬁdix r

Comparison of previous bend set vs., bend sugzestion

Set
Cug® Band Total
exD . 5«25 70?1"'
Cut group
cbs, i2 ik 15
: 8%Po 8.8 12,50
Bend group
obs. 18] 21 2L v
eXPe 3.23 4076
Unel. group
obs. 5 . 3 8
Total 25 17 422N

Applying Yates® correction for continuity

X H0(22-5.25)2:51° + [(2=2,78)=051° + [(0=8:48)=,51% + [(21-12,50)=.51° +
5elD 7.7k 8.48 12,50

[(2-2.22)0&212 i+ {(2:&3”6)ae232 = 25,89 at 24f significant at .00%L level
323 4.76

8=Class given cut set but sophisticated by having seen film with
consequent "previous bend set'.






