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ABSTRACT

The - present stﬁdy was designed to explore the
relationship between the_séviet concepts of quantitative and
qu;litative set as outlined by D. pznadzé (12&5). The
illusion phenomena of Soviet quantitative set was also
subjected to efperimental investigation. Theoretical
cénsiderations and experimental techniques were reviewed aﬁd

discussed.

Two experimental and two control groups were created

by random assignment of 79 subjects (Mean age of 15.6 -

years) . Each of the experimental and control groups
received a quantitative and a gqualitative set task in a
counter balancéd design. Oznadze®'s visual set task
kquantitative set) was tachistoscopically presented in an
individual testing situation. An anagram solving task
(qualitative set), based on the work of Rees and Israel
(1935), was designed and presented on a IBM 1500 computer

systen. In each task experimental subjects received a

number of trial designed to establish a set followed by a

B

series of critical trials which tested the strength of the

set. Control subjects received the same critical trials as
the experimental subjects without first being exposed to the
setting stimuli.

. It was found that experimental and control subjects
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did not differ significantly cn measures usually indicative.

of quantitative set. This- finding Faises ser fous

methological qugstibns concerning the visual set task. ' As

EN

expected, experimental subjects,vsélved significantly more
anagfams in a‘ seﬁ inclusive wmanner -than did contrgl
subjects, thus yéﬁlicating the results of Ress and Israel
(1935). ‘the pfésent study did not show a signifiéént_

relationship between quantitative angd qualithtive set

scores. The stimulus aspecté of° the +set tasks and the

linguistic abilities of experimental subjects are considered

%

in explaining the experimental outconmes.

g' ’ » o

bl

. 4



ACKNOWLRLGEMENTS '

I wquld like to express my thanks to Dr. L Steuin;
Dr. G. Romaﬁiuk  and‘ Dr. J.'EFborﬂe . for their . help an@
guidance in completing this thésis. Dr. Sféwiv, as thesis
chairﬁa@, ‘dgserves ‘special thanks for hisl support and

. enthusiasm during the entire léngth of the prodect:n r

. P ) :
Thanks is also éxtended to Mr. R. Patsula, of the

Edmonton.Sepérate Schéol Boafq and Mr. N. Tretiak, principal
of sgint Kevin's Junior High School, 'for making  students
available as experimental subjects. . Mrs. Kipk - and
Mr. Kenyon,iare?remembered for their help in supervising
student bus trip;'to\and frco the Universiy. The interest
and co-op;ratién of the students madé the » data collect an
‘easy and enjoyable experience. ’

The Department of Educational Psychology aided the
research by providing a research ggant to cover the cost -dof
student transpor;ation. Use of thé IBM 1500 computer systém
computer, operated by thé Division of Educational Research
Sgtvices, also dreatly facilated the study. : o

»Thig thesis was produced using *FMT, a text formatting
prodram, maintained by the Computer Services Divisién of the
University of glberta. _

j , A ipecial word of‘tyaﬁks goes to my wife, ‘H;ather.
| Cowper, vhose_'CQnétant support has made this project

-

4 -

possible.

—j.L ‘ ‘vl



TABLE OF CONTENTS .
\ 4 .

\
iHAPTEg ' : , f PAGE,
I: INTRODUCTION «.uiuiuerecunncnconnnn Ceeceeaaaaaaet 1

4 Over View of Soviet and Western Orientation
TOWAEAS S€t wenennsnnsamaeeeaee et s e L2
*5 "' Statement Of The Problem .......ccoveeciuenann 3
II ,REVIEW OF THE LITERATURE .........,..l;...;....m "
Theé Soyiet Concept of §et ..........t{.....,.. ‘ 4
Uznadze's Quantitative Set...».....;.,...., 6

Soviet ReSearch Relating To Quantitative

i Set .....}................................ 8
Uznadze's Qualitative Set ................ 10
Quantitative-Qualitative Set Comp;riso;s R b

’Selecgéd Western Set Research "‘i“°"""'1‘ 13

Non ‘Soviet Orienta}ion :.............:..;.' 13

Research ﬁith soviet Orientation ;...:;.... " 15

Purpose of Present Studf R R ET R P 16
Designiﬂg a- Qualitative Set TASK .ceceeeponcone. L

) Deve10p1fnt of ﬁental Sets R ?5
The ADAGTAD ceveveececeiveencesassosannaae 19

- Factors Influencing Anagram Solution ..6&.' 19
Ahagral Studies Dealing With ﬂentél\Sets . 20

;npOttance of Anagrams to the Present Study .. 28

, ’ - : .
III EXPERIMENTAL HYPOTHESES cececcsconccccoccncnsons 29

Quantitative Set HYpPOtheSeS .ecceeececesnnanee 29

Qualitative Set Hypotheses Q....<;.....}..g... 29

vii



CHAPTER

L

Quantitative-Qualitative Sét‘Hypothesis ceeens

IV HETHOD .....‘.‘--O.'..oo...qo..-‘.o.."‘.‘.-.p:..-

Brief Overview ..... G hececceseccesccsacanecnan

Experimental '‘Design ....... .......'..........
S o

Balancing Of TasSKS ..cevveeeccacann ceeeansa

The Distraction Task ................ ——

The Sample‘.-o-ord ...... ® 84 8 000 0 8 0000 s e e asa o

The Materials ....;:... ..... ceescecssaasoeanns s

Quantitative Set Task -.v.ecececececcceannsn
/' v

.
PR

( ~/Quéiitative Set Tésk R TR R TR PR
The 1500 Computer SYStell .eceeceiceccceeaaa.
General Procedures ..@......... ceecteeeeaanan
Quélitative Set érocedures cecscccstscceccone e
Quéntitative Set P‘ocedures ....?.............
T;eafment of Data S...........................
Dependent Variables ......ccceeececcencocnceen

V  RESULTS R R L EE T TR PPy
Overview J..m........,..;.....................
Comparison of Experimental GrOUPS ceceeecceocen
Comparison of COntrol GIOUPS eectececvascecnas

Sex Differences A AR AP EEE TR
Testing the Quantitative sé? Hypotheses ......
Testing ;he‘Qualifqtive Set Hypotheses ..;....

Quantitative—Qualitati}e;seﬂ’ﬂypotHEEES cveeas

VI DISCUSSION OF‘ BESULTS QO...Q.Q..O.‘..-;....,.Ql. -

/ . owiii

. ' S~

PAGE
30
31.
31
33

33

33 -

34
34
34
35
36
37
38
39
41
44
44
44
45
45
48
52
sy
58



CHAPTER : . PAGE

Quantitative Set ........ cteceseacccssseeaaan 58
Quélitagive‘Set Gt hteeeceeteaaaeceacanceann .- 59
» Quantitative-Qualitative set Comparisons ..... 6
Iﬁplicétions for Further Reséarchytf .......... 63

e
. . 4
 REPERENCES eeanans e eqeeeeteteataaaaaaaan ceeeeaen. ) 65

APPENDIX A: ANAGRAMS AND SOLUTIONS FOR EXPERIMENTAL
AND CONTROL GROUES wrvromvemnennncnns ceen 70
APPEN#IX B: iNSTRucrlons GIVEN REFORE BEGINNING
! QUALITATIVE SET TASK veeveceeaacans e e 71
APPENDIX C: ERROR MESSAGES FOR QUALITATIVE SET TASK .. 72
APPENDIX D: INSTRUCTIONS GIVEN BEFORE BEGINNING r

QUANTITATIVE SET TASK c.cecvoaccceaccscscsansn 74

[AY

ix.



Table

III

IV

VI

VII

VIII

Figure

LIST OF TABLES
Description

Mean Scores on Dependent Variables and T-
Test Results For Experimental Groups 1 and
2.

Mean Scores on Dependent Variables and T-
Test Results For Control Groups 1 and 2.

Mean Scores on Dependent Variables and T-
Test Results For Male and Female
Experimental Subjects

Mean Scores on Dependent Variables and T-
Test Resugs For Male And Female Control

Subjects

Mean Scores and Mann-Whitney U Test
Results Fcr Combined Experimental and
Control Groups

Illusiocn and Equality Scores For
Experimental (E) and Control (C) Subjects

-

Number of Qualitative Set Points
Classified On The ?asis Of Quantitative
Set Scores. ' _ ’

Number, Of Qualitative Set Soiutions
Classified On The Basis Of .Quantitative
Set Scores. ’

LIST Of FIGURES

L 3

?

Experimental Design

Page

ue

47

- 49
50

51

53

56

57

.Pége
32,



CHAPTER I

~o

INTRODUCTION

The status of set, as an imeortant conceﬂ‘ in the
determinatiod of behavioc, has evolved from the vork of mady
theorists gnd has been used in many‘typei of investigations
in attempgs to explain otherwise unexplicable phenomeha. As
Gibson (1941) points out, thecrists gemerally ese‘ the term
set to denote some kind of "tendencies, dispositions, or
readiness." The effect of set, Gibson states, is ,usually
described as‘one cf "facilitation, selection, deterdination"
or guidance (1941, p. 782) ."

Soviet psychologists, under the leadershlp of Uznadze
(1885-1950) and his collegues at the Georgian Institute of
PsYchoicgy, have developed a comprehensive theo;y of set.

i
They/ conceive of set as the “exEraconscious state of the
@idd which has a decisive‘bffect on the deture and course.of
;ental activity ~ (Pp- 9).J{ within this framework they
. theorize that Atge- effect of set is a "mobilization or

‘readiness of téea ;ndividdal_ f:r actdvity in a certafn
direction mritz'hrq',’ 1971, p. 219)%»

"uental sétg " created through the sequent1al solutlon‘
 of related anagrai problens, provides the second orlentatxon
towards set research relevant to the present study. The
tera mental set. tlrst exanined by Rees and Israel (1935) ,

inplies the gener l concept-: of dlrection which nay influence
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thouéht prééesses and nmodes of béﬁavior.‘ Onéé aroused
“mental sets" may "serve to steer fﬁi course:- of thinkfngl
towards a particular changﬁl,'to color the character of the
thought processes, and to 1imit‘the ultimate possibilitieé

of response (p. 1)." .«

Over View of Soviet .and sgé ientation Towa;d et

Until recently Soviei‘ and wesﬁern investigatiqns of
set have proceeded in a cultu}al*vacuum, each ignoring the
other. Thls vacuum is now being broéén with the translation
of leading Soviet works into the Engllsh language. ;nterest
in Sovigt psychology and education has risen~dnamaticar1y‘in
Ehe Hest since the,late‘sixties; Soviet psychol?gists have
also begun to look abroad in search of neﬁ,%ﬁéas. |

| The rate with which psychological information is
exchanged between East "and Wes't is not a rapld one. Most
wesfern researcherd have trouble separating earller Soviéi
research from’ the Marxist - Leninist philosophy nogma;ly
used ‘in' its interpretation. Conversely, Soviet
péycholégists, until recently, have been slow to consiaer
the psychology  cf the "capitalist"  nations. waever,.
conferenqés such as the.,XVIII Internétionai Congress ‘of
Psychology held in Moscow jin 1966 have p:omofed greater
psycho%?gical exchange and undgfstanding'betveen Eaét and

Hest. | | | | |
It is ;ot,supxising,/under these conditons, that the

Soviet, orientati¢n towards set should be_quite different

- . .
Q. . ) ¢



" set a secondary role

‘likely inhibi

from any approach taken in. the West. Soviet psychologists\

»

(Uznadze, 1966) , Yiew sea as a benef1c1al force, or in fact,
a necessaty condxtlon 'sor normal behavior. Most Western
reseétcnérs, (ﬂuchins,"19u2$ who ‘accept the existence of
set, view;:it .;é an irritéting\side effect which confounds
the scientific description of behavior. While.'set,;vuithin
the ' Soviet  context, is.’ thé/fnrimnry and underlying
| estern psychologists have given

determinate behavior,

. Q .
role that nay be beneficial But more

o thecry of - Western psychoiogy has

delineated role of set at vanious levels of human -

functioning as the Georgians have attempted to do.

Stateagat of the Probles

Because Soviet set theory has only recently been

o

indroduced to Hestern psychologists, sone of its basic

concepts h ve yet to be emp1r1cally tested The aim of this
AN .
thesis was/'to examine the reiat;onshlp between the Soviet

dantitative ahd gualitative set. Uznadgze's
‘ and | ,

concepts )

(1966) guantxtative set task was experimentally compared

vith .a gualitatlve set task based on the work of Rees and - ..

Israel (1935) with related- anagrams. The study was so‘

de51gned tha;,Subjects who received setting trials could be

il

compared to bjects who did not receive these exposures.

v
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REVIEW OF THE LITERATURE
The literature to be revieved in this chapter concerns
the sSoviet concept of quantitagiv@’nnd Qual itative set. cTho
concept of "mental sets" as establishted by the sequential
solution  of related anagram  problems will also be

considered. ﬁﬁ%

————— e e bl e T e S

A major part of the work done by Soviet psychologists

\
on the concept of set 1is included in the 1966 English

translation of Uznadze's book, The Psychologqy of Set.

-1~

~

Uznadze (1966) contends that set 1is not oénly a mental
o

phenomenon determining response bias but is itself the

\

e
"initial, fundamental reaction to a situation where there ds
a problem to be consjdered and solved (p. 10)." Norsally

sets operate at as gnconscicus level and influence the
- \

perceptuél process without the subject being aware of thea.

Y
’

SQqviet psychologists conceive of the wunconscious as an

,. . . ’//\\w

intergél state of the eind which preceeds the appearance of
consciousness. This stage of mental developsent cansists of
the establishment ﬁjlgét% wvhich direct the éctivity of the
subject, leading to the satisfaction of his needs
(Uznadze, 1966) . . o o /
Uznadze (1966) defines tge term "need" as any state o;

W !
the psychophysical organisa which, requiring a change in the  °

!



& w“ onvirohment, moves the individual towards that change. For
example, hunger is substantial need which causes ‘the

. ) s
individual to seek food tor its satistaction. In addition

\

to subgtsﬁtial needs dZnadze views man as having functicnal
,,\/ .nped‘s. This éonqept é‘eters t@\[nan's active curiosity abolut,

and participation'in.l he envircnment around him.

Rt
\ Uznadze concei®Peshof man as operating on two levels,
the implusive plane of behavior (responding directly to a
given stimuluép; and the intek&écfual plane (mediated)
-

-~ KLeached throhgh a cognitive process -termed "object-

ification.”™ Normally the implusive plane of behavior is

Cbaractizéﬂ\\gzgfthé action of established sets. When a set

. is pot appfopriate to the current situation man's cognitive‘\
reéhing povers are ; apjlied _to.clarify the \interference
. vhich is present, and as_a result a ’nore appropgiaté set
arises. |
L . )
Russian experim®nters have identifed two types of sef
which they call quanfitaﬁiveJ and qualitative. Uznadze
(1966) hbs shown experi;edially that quan£it;£ive set can\Q?
established with any two objects which havejzh; relationship
"biggér-spaller." ‘ Qqalifative sets, in contrast, ar%/’

Hf"\ ¥
! | N .

pstablgshed by the ‘{fgue tial presentation of single
,ét%nulus itemss that havei\bne common property. Coiqpn
I. .
h préperties often-employed "in qualitative set research are
ciass inclusion and constant crder 6f stimulus parts,
:wbereas quantitative set research depends on the physical
/ '

- * . . ~



¢ | A
stimulus dimensions of size, weight and 'volume. Before a
A further coamparison of qualitative and quantitalive set can
be made the experimental procedures required to establish
N . .
each must be specified. ’

Uznadze (1966) reports, in some' detajJ: the
experimental procedures for the establishment of
quantitative sets. Although sets may be created in a number.
of’ sensory modalities by wusing appropriate stimuXi, 'the
haptic and visual modalities have'b;;n most frequéntly used
for demonstrating gquantitative set. A set can be

stablished in the haptic modality by having the subiject
jzasp tvo equally weighted spheres that differ in volunme.
Fixig a set in the visual modality can be accoaplished in
#the followind manner.
A set is established in the visual modality by d%iﬁf'
= 4 repeated  tachistosccpic  presentations of two unequal
stinu{}. usually geometric figures. During ‘the first set of
Vtr;als, called setting or fixing trials, the two figures
r(cirgles) areh always' presented in the same spatial
relationship to one another, for efanple, the larger‘Ei the
rigﬁt "and the spaller on the left. Subsequent to each
preséhtation, the subject is ¥%;uired to state whether the
two fiéutes appeared to\Q? eqdal or unequal, and if.unequal,

wvhich appeared to be larger. This procedure is repeated for

a predetermined number of setting trials. When a set is
~ » .



first established 1in this manner it 1is normally veak.
However, after a number of. setting trialéﬁthe set becomes
"fixed." A set 1is said to be fixedﬁ wvhen the sujects
preceives two egqual stimulus items as being unequgl. One
presentation of the ;qual stimuli ggnstitutes a ."critical
trial," and the suﬁjectis mis-perception 1is called an
illusion. Critical trials are continued until veridical
perception is reported on five ébnsecutive trials or 'until a
criterion of 30 presentations ;; reached. Tabulatiomr of the
éfitical trialf is terminated at- the first occurrence of
;eridical perception. (~

Jf-a set has been iestaglished, the subjecé will
disp‘r}n one of the- following illusions. " Either he will
continue to perceive unequal spheres %n their previou;ly
presented spatial relationship (assinilétive illusion) or he
will perceive that the twc f;gﬁré;’baxs been transposed
" (contrast ‘illusion). Uznadze (1966) concludes that the

P

} * ,
number of contrast illusions is w@more indicative of set .

strength. - - | ' C¥ » .

Uznadze (1966) stateé that ghe number og‘ setting
triais required to fix a set, the number of critical tri
required to extinguish a set, and the. type of illuéi:::\\\
experienced,- efj different for each individwval.  Generally,
hovever, the illusions persist for some time, and subjects .
pass through several stages in the process of extinguishing
the set. Subjects who ultimately recognize the eguaiity of

s v ) .
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the critic;ﬁ figures are said to posses a "8ynamic set."

L 3
A

.Uznadze reports that some ,subjects are unable to rid

[y

themselves of- the influence of the fixed set even after 30

\

critical trials are presented. These subjects are under the

influeneq of a "static set.® A few subjects apparently

treat each trial separately and never'form a-set. These
people exhibit adequate perception from the ;irst critical
trial and may be classified as possessing "ﬁo set." Ihus
the kinds of illuﬁions vhich appear and the number of trials
reguired to regain accurate perception ca% be "used as
dependent variables in the analysis of the effect of set on
perception. |
The age of subjects used in quantitative set
experiments is -deemed by Uznadze (1966) to have a profcund
'
,effect on the strength of the fixed set. He reports that

[}
the "excitability of the set is very high in the preschool

period, somewhat lower until the age of 11 years, then (12~

to 14) falls sharply, to rise again between 15 and 17 years
(1966, p. 39)." Researchers éesiring to establish a strong
stable set should use subjects who are at least 15 years of
age. g
Soviet Research Relating to Quantitative Set

Uznadze (1966) contehd§ that sets are a central
( nteilectuai) rather than a peripheral (sensory) phenoamena
and as such they constitute a modification of the cognitive

-

processes., He  further . states tpat "set fixed on

)



quantitative relationships ... are more highly developed"
than sets fixed on qualitative material and consequently are
the main vehicle for set research (p. 74).

As has been outlined, the 4#raditional method of
establishing quantitative sets depends on the ‘subject
actually seeing the unequal circles, or grasping the uﬁgqual
spheres. Natadze (1970), however, has shown that a similiar
set can be established using pi;tures §f objects which have

this "bigger-smaller" relationship. Earlier, Natadze (1961)

demonstrated that quantitative, sets could be developed by

having actors ™"imagine" that they were handling objects

found that sets of this kind were very hard for the noremal
individual to establish and hypothesized that the actors
were successful only because of their highly developed
dbility to imagine themselves in different Situations. The
findings of this reseérch supports Uzpnadze's contention that

Adl

set 1s a central (intellectual) process since sets based on
imagipation are creations cf the m;hd without actual
petéeptual input.

Grigolava (1973) used Uznadze's, theg?y of fixed sets
to delonstratevhou the stipulus properties of an object maj
be preceived ,without being reflected in tiey subject's
avareness. Tvp.balis of different waterials vere placed in

the Hands of a blindfolded sibject (a large one invariably

into the right hand, and a small one ints the left). After
g

~ having a "bigger-snaller“ telationship. Natadze “1970)f
‘ "
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each of these setting trials the subject was req;ested to
identify the materials from which the balls was constructed.
Thus, in these tests, the type of material constitute the
relevant st;;ilus whereas size,  weight, and
hardneSS/softhess vere irrelevant dimensio?$.~ In order to
determine if ‘the subjects had Leeﬁ set‘to the'irrelevant
stiouli, two equai balls were presented and the subjects
vere asked if the Balls were equal in size, and if not which
vas largest. /

Grigolava (1973) found that all 100 subjects tested
showed a contrast illusion on the first critical trial. To
- ascertain if subjects were avare of the irrelevant stimqlus
dimensions a second éontroi group was utilized. Subjects in
the control group were asked following the setting trials if
they. had noticed in which hand they had held.the larger kall
and in which the smaller. The author reports that the
subjects could not recall the irrelevant stinmulus dimensions
even though they were reflected 1in .unqgnécious sets.
Gfigolava tJBS'concluded that tﬁe traces of perception of
irrelevent stimuli are to be found in unconscious sets
rathér than in comnscious recall (lembry).ih.

Uzpadze's Qualitative Set

¢ To experilentally\ demcnstrate tﬁe existence of
qualitative set, Uznadze (1966) used a 1list of 30 fivq%
—ietfer Latin words followed by a series of 35 five lettef

Russian words. Both 1ists were bhand writtem in Latin

x
-

\
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characters. All of the stimuli were tachistoscopically
presented to a sample of subjects familiar vigh goth
lanquages. The series of Latin words acted- as“ the | set
fixing t&sk while the Russian words were employed in éhe
critiéal trials. Uznadze (1966) found that the det base on
readiﬁg Latin words was definitély fixed,_aéte; presentation
of the setting trials. During the critical trials subjects
read familiar Russian words with Latin pronounications,
igdicating that = thedr performance was se£ influenced. As
with quantitatiﬁe‘set, subjects seemed. to pass through a
number of steés on the way to realizing that they were
giving familiar Russian words a Latin pronounciation.

| Uznadze (1966) claims that the only difference betv;en
quantitative and qualitative set 1is that a contrast
illus{;n, the first stage of quantitative set extinction,
can not occur when a set is developed wusing gqualitative
materials. This is SO, Uznadze contends,'kbecause
qualitative materials, unlike quantitative materials are not
concerned with the "category of intensity."

Thelsecond stage of quantitative éet extinction, the
assimilation illusion, howevér, .does occur in qualitdtive
set experiments. An'assililation illusion, in the coltext
'of Uznadze's study, occurred vhen ever a Russian vord was
p;onounced as if it were a member of the class of Latin
vords. In the third stage of qualitative set extindtioﬁ,

2

assimilation _illusions were mixed with responses where

i
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Russian wcrds were given Russian pronounciations. Thesé
observable stages and their similarity to those observed
during gquantitative set experiments are the main basis for
Uznadze's contention that quantitative and qualitative set

are examples of the same general mental process.

Quantitative-Qualitative Set Comparisons
- Despite Uznadze's (1966)‘claim that quantitative and
qualitative set are examples of the same mental process, one
na jor ﬁethological difference is apparent in the 1literature
related ' to the two types of set. In developing a
quantitative set the subject's task is to compare two
stimuli on each of a number of fixing trials. Development
of gqualitative set, however, clearly depends on the
, dssociations built up between stimulus items as they are

\
.Successively encountered.

A second, methodolggical difference bet ween the two
types of set experiments is the kind of responses that are
possible during the critical trials. 1In a Quantitative set

" task, the subject can nmeaningfully say that ané stimulus
object is smaller than, larger than, or equal to the other
stimulus object. In a qualitative set task the subject can
respond to the critical iteus.in°@iiher of two ways. The
subject can percei;e the «critical item as similar to the
fixipg stimulus and structufe his response to reflect this
class inclusion, or thewgubject-can perceive the critical

stimuli as diffefent fréh thosey presented in the fixing

»
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siguation;
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0
trials and reflect this difference in his response. In the

‘first situation the subject 1is said to be under the

influence of a fixed set, whereas the second situation
illustrates the replacement of the formerly fixed set with
one more -appropriate to the current situation.\ In either
case, a response of "bigger than", or "smaller than" has no
meaning in the gqualitative set experiment. Psycho}ggical
equivalence of these two types of set, as propo;;d by
Uznadze (1966), is the smain topic of inééiest in this
thesis. : ‘bb

WESTERN SET RESEARCH

Non-Soviet Orjentation

K]
Set, within the Sovigt context, " is a positive and

essential concept for the development of consciousness. 1In

contrast, most Western-researchers view set as an annoying
Y ) ' ' & :

' side .effect which confounds the orderly Qéﬁcrip;ipn of

. y .
behavior. Other psychologists, such as Ludﬁin§v‘t}902),
*’ S « < K 4

ggiréssed concern with the "blinding" effects" ihgt set can
. " ] L3 ’j ¢ t
have on an individual's apfproach’ in a problem #&olving

L
-®

Luchins (1942,1946) has conducted extensive research
into the blinding effect of "Einsteilung," a word he  uses
intérchaggably with set. The basic gxperinental task uéed
to investigate "Einstellung" consists ofg'a series of 11

/ .
volume measuring problems, involving di{f;zéﬁi size
. . »
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containers and 3 supply of fluid. The subjectts task i; to
figure out how tc obtain a Stipulgted volume of fluid using!
the three Jjars. The first six problems, designed to create
the set, can all be solvéd by applying the samevformJI?. In
problems 7 and 8, which constitute the critical set, a
second_easier method of solution is also available. The 9th
problem tests for experimentai extinctiop by presenting a
problem which is unsolvable USi;g the first formula. The
10th and 11th problems test fcr recovery from "Einstellung;"

An alternate method to the "water jug problems" is the

"hidden word test.” The subject is given a series of 11

nonsense letter combinations, each of which contains a
A

hidden word. For example, "msavige" contains the word

"mare" while the combinaticn "dzepewr" hides the word

"deer." Each seccnd letter is used to form the word  and

‘hus ‘the "Einstellung." A sequence “of 11 problems'are
a

i istered‘using‘the same experimehtal sequence that was
outlined in the "water jug prcbléms." |

Much of Luchin's (1946,1955) resedrch was dir&Cted

towvards investigating the phefomena of set as it operéted ig

the classrooa. Other work (1966) vas concerned. with the

’laxinizing and minﬁnizing of the “Einstellung" -effect. This

type of reséarch was a natural cohseguence of Luchin's

' ? behavioral: definition of. set. Hertzog and Unrah (1973)

point out that Luchin's viewed set "as an inhibitory

mechanism arising from the development of habitual behavior

(2
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patterns ;iﬂich interfere with on going activity" (p. 132)..

Within thi

e /
learned Hgﬁavior.
I

w

framework set is a transfer of previously

7

gggg_r ith_soviet Orientation

o

mber of North American psychologists haVe Eecently

[
!

conducﬂed. research which has attempted to correlate the

N 5

. AN O
/1 . .
Georgiﬁn concept of set with various achievement and

personélity factcrs. Pnobably the first of these studies

.was carried out by Hertzog (1968). As a result of his

research, +Hertzog suggested that there 1is a significant
3

relaiionship betveen complex language performance and set
/ ! ‘ .
exc;tation/extlnctlon in toth  the haptic and visual

modaklties.
‘vk
~Hr1tzuk (1968) used Uznadze's visual and haptic set

tasks”%h 1nvest1gate the relatlonshlp between Soviet set and
persona%nty‘ variables jn  ‘introverted and extroverted

subje;‘:tsy@u His results indicated that t hese extreme

D\
popuﬁatidné ¢ould be readily differentiated by  set

W
(AR

petfdrnanQe, and emphasized the importance of personality
factors 11 set research.

‘V, OHens (1970) investigated the relationship

*between Georglan set measures, soc1oeconom1c background, and

sex, in S»and 6 year olds. He found that set scores : were

3y
b v

not systéﬁatically related to elther sex or soc1oecononic

status.g Taylor (1971), using adolescents, also failed to
|
find any anpificant difference between the-set perfogirnces
D _ 5 bt ) . ,

!
be .
1 [ . ..

: :

~

*
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v_nental process.
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of .male‘and female subjects: However, he was successful{;n
dédéostrating thot set measuré; are significant predictors
of creativity. Korella (1573)5 found chat subjects vilBwere
test anxious required‘more trials to fixate and ext¢inguish a
set.
only one study by’ Hritzuk ane anzen (i970) has
attempted to experimently compare Georgian set with any
Western Atheory of cét. The authprs*uarn of the danger of
assuming the equivalence o;"ﬁostanovka" and "Einstellung"
both of vhich .are translated as "set." They administered
Luchin's hidden word test (described earlier in this
secticn) and Uznadze's hapoic and visual set tasks to a
sample of college students. Since the “authofs | found
51gn1f1cant differences between Luchin and Soviet set scores
they concluded that they vere measuring different cognitive
.domains. o
, PURPOSES OF THEF PRESENT STUDY

' The purpose cf ‘the-present study was ko -measure the

nature “of qualitative and quantitative set for a number of

subjects and qhen to4determine“if the strength and nature of

qualitative 'seﬁ?,can"be predicted by performance QP a
quantitative set task. In ‘cther- uords, thls study vas an .
experinental atteapt to - assess Uznadze' contention that

qualltative and guantltatlve set are ‘two aspects of the same

/
/

A1l the Western set investigations, reviewed in the

e
- ~
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.prevéous section, were primarily concerned with relating'set
to éther measurable personality or ability'variablés. None
of these studies have attempted to daterminé how sdbjects
wvho were exposed to setting trials differed fronm subjectg

who did not receive such exposures. Because of this
' ‘

v - § ) .
appaggpt weakness in the reported literature, a secondary

purpose of this study was to investigate the illusiog
" phenomena in the visual quantitative set task.
DESIGNING A QUALITATIVE SET TasK ‘'

. It seemed necessary to arrive at a qualitafive set
task‘ which pr;serves the essential features bgjﬁznadze;s
qualitative set experiment, without requiring that subjects
be fluent in two languages. In order to dotthislép waé\
fifst necessary to exémipg the task closely to deﬁéfﬁiné‘
it's essential features. Eaéicallye~the task follows the
pattern"of all set Etasks. - It conéists, of . a number pof
‘'setting trials during which the subject gains the sét,
‘followed by a  number of critical tria}s, during which the
"hature of th;\set is me;suréq. During the critical tﬁﬁélé,

N .

[l ]

A . . ¢ :
the stimuli which are presented are ambiguous in na!&re,

.

A

that is, they can be identified by following the established

- K
set or by rejecting it and taking up the second available

pattern in the stimuli.
Severqll' Western psyéhologists have Conduqted
deionstratipn experiments tc sﬂow tha:/gualitative set of

~

this nature can-be established. Leeper.{1935) showed that -

k]



n
-

18

subjects preceived the same woman 1in Boring*: ambiguonn
"wite, mother—in—labz composite as they had peen in an
unasbiguous pretest picture. In a more recent experiment of

the same nature, Bugelski and Alampay (1961 showed that

perception of their ambiguous "rat-man" figure depended upon

8

the natQ}? of the prevailing mental set. Subjects who had
been shown a geries of animal dxavihqs generally preceived
the composite a; a "rat" whereas pr{or presentafion of a
boy, girl,':and. vom&n génerglly' elicited "man" as the

[ N . SRS .

subject's response. o ~} e o8
. L .

- .

while the qualitative experiments outlined above have

"been successful in demonstrating the phenomenon of set they

N
yor

LN

have been unsuccessful in delimiting the strength and/or
quality of set held by individual subjects. In order'£o
successfully compare qualitative and quantitati&e set it was
essential that the qualitative cet task used in this study
reflect the quality and strength of the‘established set.

A ta.sk vhich seemed tc meetw requirements, wvas

suggested by Rees and 1Israel (1935) with their wvork on

@

- . Ll . ‘.
"mental sets." In this research, "mental sets"™ were created

4
by | the sequential solum&cn of categorically related
anaqrﬁ;é; Johnson (1966), sgeaking about the development of
nental sets, ‘states that there are: -

»,.. abstract = similarites ,and . superficial,

differences between successive proble-s and that,

. as practice continues, the s;uxlarities are wmore

 readily perceived and‘ a. co*non pattern of
" responses follow (p. \373). AR :
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These attributes of =sequentially solved anagram
problemé appear to compare favorably with those of Uznadze's
’ )

quantiﬁative set task. ) . o

DEVELOPMENT OF MENTAL.SETS

e oL P P= 3~

The "mpixed wup word," or anagram, as it is dore
commonli known, Kas proven it's usefulness in a wide variety
of problem solving situations. Thi§ utility is due, in
pa}t, to the ease with which they are constructed to fit
task specifications, administered .and scored. dhe research

bt - .

r~xeviewed in the folioving sections demonstrates gov anagrams

‘have been employed to study "mental sets."

— L  ——gn —— —

Over the past 35 years, anagrams and the attributes

which effect their solution have been the objects of
N <3

extensive research. Johnson (1966) reviewed much of this
literature and classified it under the following six
headings, "problenm j§§lving séts, apagram variables, word

variables, anagram-uoré relafioné,'\tine relations and
anagram solving alilities" (p. 371).

Although all these topics are of considerable
iuterést, this review will be, for the most par;, res?ticte&
to the anagram literature which deals spécifically vith the
establishment of problem solving sets, more coamonly called

"mental sets." Within this topic a further deliminatioh is
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s, i B
- -
~.,

necessary. ﬁésﬁ;f¢h#ha 'shoun that sets can be established
X \ \

r
subjecth 'are co-operative and

by 1nstrnctd§n$;\ &fkf;
*,t }:‘

alternately éy* ghg S,

i

5.
»

- anagrams (Rees énd Isarel, 19395) . Although these two

entation of a series of related

methods of establishing mental sets are clearly related this
reviev will center maihly on the latter.

Anagram Studies Dealing With Mental Sets

——

The effects of segﬁon anagram solving was recognized
earl} in péychological reéearch by "Longfeld and Allport
}1916). ’They included an experiment in their lab manual to
demonstrate the effect of a determining tendency on speed of
- problem solving. This experisent and othei' early work by

Foster and Tinker (1929) was conducted to demonstrate the

effects of set. However, it was not until 1935 and the

emergence of . Rees and Israel's mwmonograph that the
investigation of set took on genuine research
characteristics.

Rees and Israel used five letter "nature anagrams" and
five letter "eating. qnégrans" to establish mental sets in
tvo comparablé groups of students. Both groups were then
given the s;ne list of ambiguous anagrams to measure the
extent of their mental set. It was found that both set
taéks wvere successful in establishing mental sets in the
experimental groups. The number of set appropriate
solutions was significantly 1larger for ‘the experimental

group than for a control group who recieved a random mixture
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of nature and eating anagrams during the sétting trials.

Several methcdélogical considerationglof tﬁis research
“are of‘particufarvinterest to the present invéstigation. In
conducting these expgriment Rees and 1Israel gave 'all
subjects five practice trials to minimize warm up effects on
the experimental treatments. Further they suggest that thel
use of pencils and paper during anagram solution not be
alloved and that subjects not be informed that ambiguous
anagrams bave nmore than obe solution. Fipally they
suggested that anagrams/used in establiéhihg category set be
closely related to each other. They found that the nature
anagrams used in this first study produced a stronger set
than the eating anagrams, and hypothesized that this vas due
to their more homogeneous nature.

Rees and Israel (1935) have extended this research to
demonstrate that an unconscious set favoring a ’cergain
solution can be formed by emfploying a definite order in the
rearrangement of the letters.of an anagram. When this. type
of "letter order set" leads to the same solution as the
“nature" set there is a facilitation of the prescribed
solution. When_ the anagraas are arranged to require
different solations by wusing the two sets, the "letter
order" set prevails over the ‘"nature," or categéry set.
This finding vas interpreted in teras of the intrinsic

relations of the different sets to the situation and task.

>
Whatever ébe nature of the set the essence of the anagras

=
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problem 1is the eventual rearrangement of its le&;ers. Sets
related to letter order influenc; subjects to Co;centrate on
this primary and eséential feature of the task. on the
oth¥r \ anﬁ‘ sets defined in terams oﬁ?;he\meanigg-character~
of the splution words introduced an additional requiresent
which is né& iredtly related to the basic operation of
anagram-solution es and Israel, 1935).

Maltzman and Morrisett (1952) utilized .anagrams
similar to ,those of Rees and Isarel in investigating the
Qulliaﬁ;'theory of habit strength in broblenm solvibgv
situations. A "strong-habit" group xggeivga 30 randomly
shuffled "nature" ;nagrams while the "weak habit" group
experieﬁced only four such trials following a series of 26
irrelevant apnagrams. Test anagrams, all eating-set for half
the subjects, and all nature for the other half, wvere then
administered. Using frequency cf set appropriate solution
as the criterion measure, the.éxperinentg;s found that the
weak-habit group outperformed the strong-habit group on
these critical trials. These results appear to support
those of Rees and Israel but were achieved in a reverse

' Q .
manner, that }st igstead of setting subjects and enhancing
performance the ‘authore induced wmore interference in one
group (strong-dgiit strédqth) and consequéntly decreaééd its
performance. t

Several studies by Juola and Hergenhahn (1967, 1968)

report findings which the authors\feel ,_,d;}rectl‘tradic't
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those of Maltzpan {and« ﬁérrisett (1952) concerning habit
stréngth and overtraining. In their 19§7 study Juola 'and
Hergenhahn presented three groups of subjects with 60 five

~letter anagrams. In the set condition the first 45 anagrams
were all arrange¥ in a 54123 letter order. 1In a random set
condition several setting trial orders were used where as in
a third control grcup a large number of letter orders were

" employed. In all three conditioné the critical anagrams,
vhich followed the setting trials, were presented iﬂ the
commo; letter order 32145.

This study showed that the median solution time for
the 15 test trials was significantly faster for thg set
condition than for thé random set condition. The compérison
between the random set and cgntrol qpnéitions. however was
not significant. |

Juola and Hergenhahn suggest that' the difféfence

~nbeuteeﬁ! their\ study and that 6f Maltzman and Morrisett was
*  due to the more "precise" establishment of training (weak
habit) and owvertraining (strong hgbitl in their study.
Based op the comparison of the random set conditioﬁ and the

; —Eodtuél group, they further conéluded‘that undertrainipg‘vas
as = conducive to the establispnent of nenfg} set as
ovértraining\ The fi;st finding,\tp;t set subje;ts showed
faster solution times than réndon séit;éubjects, was‘

replicated in a second study (Juola 6‘xﬂergenhahn,. 156@).

The second finding, however was not supported yith the

~
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™ jncreased sample size of the second experiment.

One féctor wvhich the authors failed to ‘consider when

comparing their work to that of Maltzman and Horriseét wvas
the different nature of fbe twvo anagram tasks. . The
establishment of mental’ Set in Maltzman and Horriéeft's
studies ;As accomplighed bf having subjects solve anagrams
taken from the same cateéory of solution words. Mental set

in the 'Juola, and Hergenhahn studies were formed by

»

discoverihg a speéi@}c letter qrder solution in the anagrang
\J . - ’ \
and using that order to solve subsequent word problenms.

‘Although both these methods result in .sets which influence

performance in a similiar way, it appears that they

.

encourage different approaches to anagram  solution. It
could be hypothesized that the effect of category set is to

encourage the sub ject to select category incluéﬁve‘rords and

[ 4

then perform a letter tb lffELr match:v The effect of order
sets it would seem, would be to encourage men£al
lanipulafion of the anagram's letters in order to find the
solytion word.

With regard to the literature just revievwed the
ingenious experimental work of Kaplan and Schoenfeld (1966),

is of special interest. Subjects in this experiment were

shqndka series of ‘40 five letter lanagraﬁs. The f;;st 20

4

anagrams were solved by rearranging their letters in the

same order, the nlxt 10 folloved a different order vhile the

last ten‘fOIIQVEd a 3rd rule. Unlike the ordinary sit

. b4
N .
" . o “ - ~
e . . .y -
[ ‘ ‘
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experiment the study attempted to observe thé effects of set
on individual anaéram solﬁtiéns by photographing the
subjects eyé povenments during the experimental task. The
letters of the anagrams were displayed in a rectangular
pattern, with a letter at each corner and one in the center.
This wide distribution of letters was necessary to allow the
expetimentérs\tp determine gxactly which letter the subject
vas fixating. Subjects ;ho reported that they found a
pattern in the anégrams solved subsequenf anagrams Wwith
fewer fixations and ., in a shorter length of time.
Behaviorally these subjects generally adjusted their eye
movements to fixate the letter in the correct solutioﬂ.
order. The author§ concluded that, althoqéh eye movements
aée not normally necessary for anabram solufion, they are,
.in this situation, the "behavioral substance of the
hypothetical ‘mental set' to perceive the letters of an
anagram in the order'?f the rule" (p. 451).

In a second experiment, Maltzman and Morrisett (1953a)
compared the strength of a compound set with the strength of
the individual sets used to éompere it. They found, as had
Rees and Israel, that compound sets were followed by a
greater percedlage of set solutipns than either single set.
in Hullian terms these effects were explained by the
susmation of the different habit strengths acqﬁired by the
‘two elenehts of the stimulus compound. It was also

determined ' that a significantly larger part of the set

’
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solutions in the coﬁpound class were attributable to .the
order set thah to the categcry set. The autﬁors suggestpd
that the habit strength of order set "overshadows" that /for
nature anagrams :because the words included in éhe “"nature”
category tended to subdivide into two gfoups dealing with

,
bodies of water and.plant life respectively. Under these

conditions competing responses had been aroused within the
category set and thus its effeciency was reduced. -

| Further sugport for ‘the foregoing hypothesis was
obtained from another experiment by the sanme authors
(Maltzman, & Morrisett, 1953b). By choosing only plaﬂt'and
trée anégrams they made the categorz of nature pore
homogeneous and as a result obtained significaltly more
critical set solutions from. the group trained with the
-compound set than from the group trained vwith anagrams
. having onlg’orderqsolutious.

Hunter (1959) has delineated several factors which
influence the speed_and nature of anagram solutions. Chief
amoung these "are the "thinkers éet,J his . 1linguistic
knowledge, and preferences for certain letter position
arrangements. Hunter conceives of Set as- disposing thé
subfect to act.in "limited vays-even though his disposition
is reflected but slightly, cr not at all, in his conscious
avareness (p. 192).% This restriétioq in performing a
specific activity, such as apagram solution, allows an.

efficient +trial and checking rrocedure for testing possible
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solutions. N
4 A
After assessing the obvious importance of. 1linguistic
knowledge in anagram solving, the author considers the
number and nature of letter mcves in anagram solutions. He
experimentally compared anagrams requiring one and three

letter moves to form the solution work. Fop” example the

o Qnagram '*wtera' requires orly one letter move to form the
. solution word twvater'. 'Rauet'f however requires. thfee
4\ letter moves to foram the same solution word.

Hunter (1959) found that the solution time for low
scrambled words is significantly shorter than for highly
scrambied vords. Further sore, letter mefes in a forward
an ackvard order are equally easy to make. A third
finding indicated !Eat vords starting with vovels vere
particularly hard to solve. Appatently subjects reflect
their 1linguistic knovledge and try letter combinations
beginning with consonants.

Hunter reports a replicaeion by D. ﬂackay. of the
study Jjust dlscussed, vith school children, aged 12 and 15.
This replication vas deemed unsatisfactory since 61% and 00%
of the anagrams vere failed by 12 and 15 years olds
respectively, after 60 seconds of solution time. It should
be reienbe!!d\that these vere unrelated ahagrams ‘and that
subjects could not benefjt frcm eategéry or order sets. The

author suggests that an inferior 1level of linguistic

knowledge, in the areas of letter sequence, speech sounds

:
i “ ,)
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and a generally smaller vocabulary was responsible for the

student's poor performance. The literature reviewed here

only begins the discussion of anagram variables., Reference
\ Y

to Johnson (1966) and Dominowski '(1968) will provide thé

reader access to most of the revélent research.

ala \

nagrams_to the Present Study

Based -on the anagram liferaﬁure revieved above, a
qualitative set task was constructed for use in this study.
It consisted of ten setting _‘anagraams follo;ed by eight
critical anagrams. . Since each of the c;itical anagrams had
more than one solution,.'it was possible to measure, in
several ways, the strength of sets that iere develéped. The
construction of the anagram tasks is describei{én detail in

Chapter 4. Qualitdtive set scores from the anagram tasks

along with the quantitative set scores were used in testing

- the experimental hypotheses defined for the study.



.. CHAPTER III

EXPERIMENTAL HYPOTBESES

SN
: 1 .

The experimental hy potheses for thi% study are
presented in ulhe ;h;ee cateédries: Quantitative Set
ﬁypotheses, Qualitative Set Hypotheses and .Qyantitative-
Qualitative Set Comparisoms. For ease of reference,
hypotheses. are numbered sequentially and all are stated in

~

thé positive rather than the negative manner.

. -
Quantitat;gg_§g;_ﬂzgothese§\'

Experimental subjects (those receiving quantitative
setting trials) 1in comparison with control subjects (those

not receiving quantitative setting trials) should:

Hla: Require mcre critical trials to attain veridical
- &

perception in the visual modality. , ;w§
- Ly

~

H1b: Show larger illusion . scores.

' ./
Hlc: Givew fever non-illusion responses before veridical

-

pe;ceptiou.

' |

"H2: Experimental subjects should exhibit more contrast
than assigilation illusions.

" - o
‘Qualitative Set Hypothseses:

AU ’ . ( ’ ‘
Experimental subjects (those receiving "water" set

; anagrams) in. comparison vith control subjects' (those
& ‘:‘ l ' ' | .‘ ' | :./f
Lo : : 29 ' : ‘ :
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‘/f7b receiv#ig unrelated'anagtdms) should: ~ _ R (ﬁ\f

H3a: Acquire more set points and give more set inclusive

N

. 2 ’ '
) " solutions. : ) . - ‘
. \
\ : o / : -

H3b; Acquire fewver order. points and. give fewer order .

L3N

» .
inclusive solutions. _ . 4{
b ] .
N

- >

H4: Experimental sub should amass more set points-

o

v : ' ' , &N
. {than order pcints (;nd give wmore set inclusivd =

Critical solutions than order solutions.

[

0

ive_Set, _garlson xp ese

‘H5a: Knowlgdge of level® of performance on quantitative

set tasks permits ‘rediction of corresponding
4 r e * - .
qualitative set performance. A

¢

B5b: Subjects who -form a strong gquantitative set and‘
retain it for a long time (static set) will ha$e the

hlghest s¢orﬁflon gualltatlve set.

. R _
H5c: Subjects dho dem;weaker‘Quaﬁtitative sets and lose

them within a fei\gfifical trials (dydamic set) wiil
have lower qualitative set scores haﬂ those showing

a static set.

Y : . . ¢

Y - :
H5d: Subjects who form a vgry weak or nmnon egistant~

guantitative set will produce the ;owest scores on
the gualltative set task.

<3 . iz
‘/,’
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CHAPTER IV
METHOD

A
N I3

Brief Overview =~ o ,

in this study subijects were rgquired to perform a
gualiiative set task (eg;gfam "problem solving) and a
quantitative set task (size coﬁparison of t;o simultaneously
presented circles). | One half = of the sample vwere

administered the experimental 'tasks while. the remaing,

14

subjects acted as a control group. Experimental subjects

received trials designed to induce .a set while .control

subjects experienced an equivalent number of non-relateq,

non-setting ‘trials. For each task the same critical trials
. ‘ o o
were ﬂsesented_to both experimental and control groups.  The

o~

effect and strength of setting trials’ vere assessed by

-~

'comparing the performance cf egperinental and control

subjects on the€se common critical trials.

/

Experimental Design

» h

The experimental design used in the etudy is presented

: )

. in Figure 1.- »Two experiuental‘ and t;j independent control
groups -were utilieed. - Before completing any  experimental
tasks, all subjects  ,were givee a ldenonstéation-
vfaniliarization‘session on the 1500 coiputer system demo

‘packége.

»
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Balancing_of Tasks 1

Since the "~ two types 0f set tasks under investigation
may be related, i; vas considered necessary to control the
order 1in which .the experimental tasks were presented. To
achleve this balancing effect subjects wer€e assigned to one
of the following four treatment groups suéh that males and
females were equally represented in each.

1. Eiperimental Group 1 - Quantitative set task first.
2. Experimental Group 2 - Qualitative set task first.

3. Ccntrol Group 1 - Quantitative set task first.
4.-. Control Group 2 - Qualitative set task first.

The Distraction_Task

The *"coin weighing problea" ‘from the standard‘A1SOO
computer " demo package wvas administered to subjects in all
four groups as a distraction task between the two set tasks.
This task was administered in an atteampt to limit the amount
of transfer betueén sei {;sks by requiring subjects lo solve
an unrelated problem. Due to this distraction task and the
scheduling of the two setting tpsks, a time interval of at
leastw]oﬁﬁiggges‘betveen setting tasks was maintained. This
time interval further assured that the abmount of transfer
between set tasks was minimized.

THE SAMPLE

The sasple 1initally consisted» of 81 grade nopine
students fron éaint Kevin®'s Junior High School in the city
of Edmonton, Alberta. Two suljects reported that thér could

not see the circles during the gquantitative set task and
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wére subsequently dropped fros the sample. This left a
total sample of 79. subjects, consisting of 39 males and 40
females with a mean age of 15.6 years. Random assignament of
subjects to experimental and control gdroups before the
experiment, resulted 1in an experimental group of 20 males
and 21 females; the control grcup consisted of 19 males and

19 fewmales.

MATERIALS

Quantitative Set Task

For the administration of the quantitative set task
three 4 x 8 wvhite file cards sith india ink drawvings wvere
utilized. The setting stimulus cards depicted a large
circle on the right and a small circle on the left. with
diameters of 35 mm. apd 22 ma. respectively. Equal circles
of 28 mm. each were used as critical stimuli. A third card
with a single black dot was used as a fi;ation p;int. All

experimental trials vere presented with a Scientific Protype

Three Channel Tachistoscope.

Qualitative set Task

Oon the basis of Rees and Israel's (1935) work, a -task
to estabiish and measure qualitative set was constructed.
It consisted of ten anagraas chosen tq induce a "water" set,
folloved by eight anagrams to test the strfength of the set.
These critical trials wveré ambigious, that is, they could be

solved by retaining the prevailing mental set as "wvater

~
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words" or as "non-water" words by adopting the constant .
n"letter order" pattern~ present in the stimulus anagrams.
Appendix A gives a complete list of the "water" and critical
anagrams used in the study.

Instead of the -setting trials, the <control group
recéived a separate 1list c¢f fourteen unrelated anagrams.
These anagrams were constructed so that corresponding
anagrams in the experiiental setting trials had the same
solution letter order. FPor example, the solution for the
first - experimental anagram "trewva" was "yater", with a
solution let\ﬁr order of 35132. Using the same letter
orderdng schene on the first ccntrol word "learn" results in‘
the anagram fors "anrle." These non-Settlng anagrams are
also shown in Appendix A.

The_1500_Computer_systes

The anagram solution task was especially programmed
for preséntation‘ on the TIEM 1500 computer systenm located
vith the Division of Educational Research at the University
of Alberta. This computer, mainly used for coemputer
assisted instruction, possesses several features which make
it ideally suited to this type of research.

The IBH;1500 computer systen_cousists of a small 1130
computer with h number of individual student stations. Each
student station ccnsists of a cathode ray tube - (CRT) with a
.typevriter 1ike keyboard and light pen, an ilage proigctor

- capable of displaying 16 an. slides and an audio unit
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capable of replaying pre-reccrded verbal messages. The CRT
and its typewriter kefpoard were the oniy components of the
student terminal used in this study. 7

Tde Coursewriter IT (1968) 1language was used to
program the anagram solution task for computer presentation.
'This language, supplemented Lty special functions, (1973)
allows Ithe author to display text andiquestions on the CRT,
accept key?oard or 1light pen responses, analyze the;e
responses f; teras of expected ansueré,‘and keeps track of
the number of.corréct, wrong and unexpected ans;ers. \\

The system 1is designed 'to present the programmed
material to each student ferminal at an individual rate,
measure the student's résponse time, and record all ghe.data
concerning student responses cn mangetic tape for subsequen{
analysis. In short, the use of the 1500 system makes

possible group presentaticn of what is normally an

individually administered test.
GENERAL PROCEDURES

' The first twenty to thirty nminutes of  each
experimental session wvere devoted to familarizing the
subiects with the IBM computer terminals. This was done by
allowing subjects to complete some of the demomstration
programs available on the éysten. This familiarization
prqcéss was intended to reduce subject variance due to fear

- and uncertainty. Before béing confronted vith the

L'
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experimental - tasks all _subjects seemed to feel quite
comfortable and competent in operating the student terminal.

v

Qualitative Set Procedures

Before beginning the sasple anagrams the students were
told (via the CRT) that their task was to unscramble a
number of "mixed up words." They were also told that a
total of ninety seconds was available for solving each
anagram. Appendix B shovs the instructions presented for
the anagram solving task.

All subjects vere presented five sanple anagrahs
before beginning the experimental task. The first two of
‘hese énagtams weré\presénted in a manner which 1lead the
subjects to discover the solution word, if their initial
attempts were unsuccessful. The last three sanple‘ anagrams
were presented in the same format as the, experimental
aﬁigrams and were designed to acquaint subjects with
experimental conditions.

All experimental anagrams were presented, one at a
time, on the CRT in dot matrix characters twice the size of
pormal. display letters. This incredse in letter size.was
intended to enhance their readability im-a situation where
normal language cues are not available.

The- maxisum "so;ution time" ailbwed for any anagram
vas ninety seconds beginniné at presentation time. This
limit was impcsed to ensure that allisubjects vould finish

the task within the testing interval available, and to

§ "\
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encourage them to report the first solution they found.
Since spT\{ion time was measured as a dggsndent variable, it
wvas necessary to seperate‘"solution timeL from “"response" or
"typing time." This was accosplished by having the subject
press the space bar when he solved the . anagram. The
stimu(gé anagram was then erased and the subjéct was given a
chance to type his soiution; The subject's input was
compared to the expected ansver and the next,anagram vas
presented’ if a match was found.

If an unacceptable solution wag,'bﬁ‘ered the subject
w& given an appropriate message (see Appeudi.i C) and asked
to try the anagram again. At this point the 'subject could
enter another solution or type Pagéin" t6 be reshovwn the
anagram. Each trial ended with a solution or 90 seconds  of
"solution time." If the maximim of 90 seconds vas used the
subject was told that thelsolution vord would be presenfed
after all the anagrams had been attempted and vas then
encouraged to try the next one. Anégrams vere presented as
fast as the subject could. solve them with the critical
trials /ihnediately follbvf&g the‘ setting or control
anagrais: Soluticns and solusion éimes Qere stored by the
cénputer on magnetic tape, for later analysis as dependent

variables.

23
ntitative Set Procedures
~ Subjects were taken individually from the computer

terminal foon to the Divisiq" of Educational Research
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Library where the quantitative setting task was administered
by a second experimenter. Before administering any
experimental trials thg experimenter recorded the subject's
ID number on a response sheet, noted if the subject was an
experimental or control subject, and adjusted the
tachistoscopic settings accordingly. |

. The instructions outlined in Appendix D were read to
the subject and the first trial was administered. Subjects *
in the experimental group received fifteen setting
preséntations of the slide defpicting a large and a small
'circle. On the 16th pregentation the slide showing two
equal ciccles was substituted. The quantitative set task
ended when the subject gave five successive correct non-
illusion "equal"™ responses c¢r reached gl maximum of 30
critical trials.

Follcwing the presentation of the common instructions
the control Subjects'were presented with the critical trials
of the quantitative setting task. That is, they were slhown
the equal circles (critical stimuli) without'being first
ilexposed to the uneqdal circles (fixing stimuli).

of tgg_datg

- The data collected by the 1500 system computer on
magnetic tape was transfered to ;he IBM }60/67 computer
locat;d with the Computer Services Division of the
University of Alberta. By using CAIS:PLANO6, g;performanceéj_
recorging analysis program from 1hé BeRs 'compufe: program &

t
/
i
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library, a° complete 1listing of each student's pérformance
wvas obtained.

. “Subjects were assgg{;d to the three groups, static
set, gizsﬁjgﬁggg: and no_set, on " the basis of their
quantitative set performances. Subjects were then ranked as
to strength and type of gqualitative set.  Two scoring
schemes were used to produce two separate qualitative

-rankings. The first wethod simply consisted of counting the
number o{/set inclusive responses that the subjects made and
ranking on that basis.

The second scoring system, used in the study, avarded

\a varying nuamber of points for each critical anagram
solution, depending upon the position of the anagram within
the critical trials. This scoring system was designed to
distinguish between subject§ wvho solved the same number, but
different critical anagrams. Since the number of critical

1

anagrams.was small (8), rankin& of subjects according to the
nuesber of anagrams solved resulted in many "tied" ranks.

’Far fewer "tied" ranks occured when subjects were ranked on
the basis .of assigned points. The following point scoring
system was used to rank subjects- on qualitative set
performance,

[

ist and 2nd anagrams .........1 point epch
3rd and 4th anagra®sS .........2 points each
S5th and 6th anagrams .........3 points each
_° 1th_and_8th _anagra®s_.........4_points each
Total Possible Points .......20 '

If a critical anagram was solved as a "water" word, the

.
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number of points associated with that anagram, were added to

the "set points"™ total. Conversely, if +the anagram was

solved by rearranging the letters according to the constant

letter order paradigm, the points were added to the "order

. o )
points" togal. For example if the fourth critlcal{gnagram

¥

' . Wi ‘
M psoo" was solved as "poals® 2 points were added ‘to the

nset points" total. Finding solution word "spool",
folléwing the constant 54132 letter order, resulted in a 2
point addition to the "order points" total. Subjects were
ranked on the basis of their tétal scores, in one continuous
sequence from smallest to largest.

In devising this scoring-ranking systenm it was
theorized that subjects possessing-a sérong set,‘would not
only give more set solutions, but would also solve the final
four critical anagrams as set words more often than subjects
having a veaker set. Thus a larger set score was indicative
of a strbng stable séf. /
Dependent Variables

Fourteen defpendent vériables vere .recorded for each
subject and punched on dafa‘ cards in preparation for
statistical analysis. A short description of thé nine
qualitative variables and five quantitative vgriables‘is
given below:
Qualitative Variables

'§§;_ggig£§% The total number of point’given for solving

critical anagrams as "water" words.

4
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~Qrder Points: The total number of péints given for using

the 54132 constant letter order in solving anagrams.

-‘7"_/-
Setting (Control) Anagrams #jissed: The number .of
. setting, (control) amnagrams not solved after 90
. ™~
seconds of solution time. T A

Critical Anagraps Missed: ~The - number of critical

L . S,
anagrawms not solved within thd@@O second time limit.
Number Of Set Solutionms: Numberz of critical anagrams

solved as "water" words.

Number Of Order_Solutions: Number of critical anagrams

solved usi&? the constant 54132 letter order.

Number Of Other_Solution: Number of valid = solutioms
given for critical anagrams excluding set and order

solutions.

Average Setting_(Control) Time: The average number of

42

seconds taken tao solve each setting (control) anagram.

Average Critical Time: The average number of seconds

taken to solve each critical anagram.
Quantitative Variables
Tria;s_gg_Xg;;Q;gg _Perception: The utot})"aumber of
critical trials presented before the subjects reached

( veridical perception.

contrast Illusions: The number. of illusions where the

subjects  preceives the fixing stinuli as transposed:
(This measure not taken for control subjects).

nse The‘nUmber of illusions where

-
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the subjects perceives the stimulus to be larger OF

y \ _ ,
the side where the larger fixing stimuli was lecated.

(Not valid for control subjects). }<

Non-Illusjon Responses: The number of times the subject

. i i —— - — .
;

-

correctly preceives the critical stimuli as equal
before veridical percepticn is reached. l,“; .

o
Illusion_Scores: Since control subjects rpeteived no

quantitative setting trials the illusions they .
preceived could not be categorized as contrast or

assimilational. Thus all the illusions preceived Ly

control subjects were combined into one illusien
C . -
score. For the propose of statistical analysis a

similar score was computed for experimental subjects.

LS |
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verview

The major tecﬁnigués of 6ha1ysis, used ip the study
were the Mann-Whitney U Test and the Kruskal-Wallis pne“‘way'
Analysis of Variance. Cémparisoné bet;een\experimental and

control groups were made using the uannlwhitney U Test while
. / ’ ,

t-tests for correlated data werei emélofedr to test within
group hypotheses (Ferguson>\1968 PP- {67-169). To’tesénthé
hypotheses that gqalitati;g ané\\guahtitative sets are
felated; subjécts‘were first.régked according to qualitative

é?set scores. These ranks were thén categorized i&&o: three

{ —
groups on the basis of quantitatiis set %qores. A Kruskal-

AN
1

- Wallis One Way Analysis of Variénce,\as:outiéned by Seigel
?
: ‘ ' N
“ (1959, pp. 184-189)- was #@sed to\\ nalyse, these data.

However, before the experimental hypoth is could be tested
. , Ry '

it was necessary to examine the two é&periméntal and two’

control\groups. ‘T—fests for independent séhgles vgre used
: . \

oy

for these comparisons.

. Comparison_of E;gerigental_gggngé
. e )

The two experimental groups diffgre& only in the order

in °~ which the quantitative and qualitative set t
. ] -t . _ |
administered. By comparing = experimental Group -1,

received the quantitative set task first, with experinenti}

\

¢ ) ) _ . ’ ) - ' \‘
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Group 2, which recelved the gualitgilve task first, it yas
possible to assess the»lnportance of tramsfer betyeen the

tvo tasks. Table 1 shows the average scores of experimental

Groups 1 and 2 and the results af a. t-test for the
X . i .

independent measures. The results show that there vere no
‘signifiqant differences between any of the expgrimemtal
mensures. These findings justified the combining of the two

5

expérimental groups for future analyses.

Comparison of‘ngggg;_groupg

4

control Group 1 received the quantitative set task
before the qualitative set task. Control'GrouP 2 received
the same two set tasks but in the reverse order. Although
‘no setting trials were administered to the control greups;

: A .

presentation of eight vanagrany cr;tical trials maY> be
surfierent to induce a weak set. To determine -if \t{e
control gqroups could be combined for further analyses a t-
test for' independent sanples - was perforned.‘ Table 2
presents the means ef control: Groups 1 and Zﬁ‘on each of the
dependent varlables, with the results of the tistical t-
test. As uth the experinental groups the ' co’%tro%groups
shoved no,signﬂticant d;fferences at the .05 level O hany of
the dependent variabf;s. Thus scores-frbn the two c§§trol
groups vere combined, and will be referred-to as the control
.rgroup.. |

| . .‘.7 ‘ . N .
Sex Diffe gceg

To deternine 1f sex shoued a ‘szsteuatic relationship
: . : AN : )
g « ‘ /.. . /) | . ' ‘\\\-‘
. . LY A
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ABLE 1

Mean Scores on Dependent Variables and t-Test Results

For Experimental Grcups 1 And 2

Measure Experimental Condition
Means
Qualitative Variables Grel Gr#2 t Prob.
Set Points 8.43 9.00 -0.40 .3uy
Order pPoints 6.10 6.30 -0.18 . 429
Setting Anagrass Missed 2.33 2.50 ~-0.33 . 373
Critical Anagrams Missed 1.29 1. 35 -0.17 .u433
Nusber of Set ;afbtions 3.33 3.70 -0.69 . 2u7
'
Nuaber of élder Solutions 2.33 2.45 -0.28 . 393
Number of Other Bolutions 1.00 .60 1.40  .083
Average,Setting Time/Anagraa ‘38.UG 41.28 -0.98 . 281
Aveggge Cfitical Timé/Apnagram 31.95 36.92  -1.07 .46
Quantitative Variables
Trials To Veridical Percept. 18.19 . T3.12  1.45 .077
Contrast Illusions 11.90 8.80 1.28 . 103

Assjimilation Illusions
Equal Responses

-Illusion Scores

0.43 0.35 0.25. .403
5.48 4.10 1.02 3N

12.33 9.15 1.29 102
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TABLEF 2

Mean Scores Onh Dependeht variables and t-Test Results

For Coptrol Groups 1 and 2

e o o ———— - a— - R am o om s

Illusion Scores

Measure Control Condition
Means

Qualitative Variables Gr#1l Gré¢2 L Prob.
—_— —_ e - ——
Set Points 6.73 7.37 -0.45 . 329
Order Points 6.50 6.56 -0.05 .Qéﬂ
Control Anagrams Missed 2.91 2.75 0.23 . 409
Critical Anagrams Hiss;d 1.82 1.31 0.97 . 169
Number of Set Solutions 2.50 3.00 -0.92 .184
Numsber of Order Scautions 2.77 2.56 0.43 . 334
Number of Other Solut%ons 0.86 1.12 -0.87 .193
Average Setting Time/Aggg;am 44 .13 43.22 0.17 . 432
Average critical 1Times/Anagram 40.49 35.31 0.95 . 173

Quantitatiée Variables
Trials To Veridical Percept. 14.36 15.06 -0.15 .ae
Equal ReSponseg 6.55 5.94 0.29 . 387
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with the application of, the experimental treatments, the
scores of females were compared with the scores of males in
each of the experimental and control groups. The mean
scores ot male and female experimental subijects are
presented in Table 3 along with the results of the t-test,
used to statisﬁically‘compare them. Table 3 indicates that
there were no significant differences between male and
fewmale sulbjects on any of the experimental variabies.
Number of assimilative illusions was the only dependent
variable vwhere the difference (t* = -1.56, b=.065, n.s.)
approached the .05 cri;erion 1evelf
Table 4 presents the mean scores and the results cf a
t-test for independent sanples performed on thé males and
feaale subjects making up the control group. No significant
difference betueen sale and female control subjects were
found. Sinc% sale and female subjects showed no significant
experimental differences on any of the dependent meaéures,
they wvere not .differentiated in any of the subsequent
anaylses. |
Testing the Quantjtative Set Hypothesis

A Mann-Whitney U Test performed on the .uunber of
trials required for the attainment of veridical perception
showed J% significant difference‘ b%tween< exéerilentall and
Bcontrol groups. (0=709, p=.238, n.s., see Table 5). Thus

hypothesis H1a can not be accepted. ‘To further examine this

- suprising outcome, subjects vere categorized according to
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u9

" Mean Scores on Dependent Variables and . t-Test Results

For Male and Female Fxperimental Subjects

Measure Experimental Condition
. Means

Qualitative Variables Male Female  t!' PYob.
Set Points ) 9.60 7.86 1.23 . 113
drder Points 5.70 6.67 -0.'85. . 200
Setting Anagrams Missed 2.20 2.62 -0.83 . 205
Critical Anagrams Missed 1.20 1.43 -0.62 .21
Numbét of Set Solutions 3.80 3.24 1. 05 . 150
Number of Crder Scluticas 2.15 2.62 -1.11 . 138
Nuasber of Other Solutions 0.80 0.81 -0.03 .u87

Average Setting Time/Anagranm 39.60 40.07 -0.10 . 461
Average Critical Time/Anagram 33.64 35.08 -0.31 .381
\ ! ' /
Quantitative Variables m//
Trialg To Veridical Percept. . 15.00 16.52 -0.u4 .332
Contrast Illusions | 9.10 11.62 =-1.04  .152
Assimilation Illusions 0.15  0.62 =1.56 - 065
Equal Responses . 5.35 4.29 0.78 ;}\9
Illusion Scores 9.25 12.24  -1.22 . 155
n=20 n=21

)‘"
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Mean Scores on Dependent Variables and t-Test Results

For Male And Female Control Subjects

- A W -y A A n A AR D e W wm A S e R A AR A R e Gm A R TR SR e S o MR R Am SR e e W e me A A e e o am

Measure : control Condition
- Means
Qualitative Variables Male Female te Prob.
Set Points 7.74 6.25 1.07 147
Order Points 7.00 6.05 0.71 . 240
Control Anagrams HiSSeB 2;8Q 2.84 0.00 . 500
- Critical Anagrams Missed 1.42 0 1.79  -0.72  .238
Number of Set Solutions " 2.95  2.47 -0.92 .183
Nueber of oOorder Solutions 2.84 2.53 -0.66 . 258
Nulbér of Other Solutions "0.79 | 1.16 -1.25 . 110
'‘Average Setting Time/Anagram  44.78  42.71 0.40  .345
Average‘Erit{bal Time/Anagram 38.70 37.92 0.14 .JﬁB
QO \‘\\
Quantitative Variables \
{ ;
TriE&s To Veridical Percept. 15.68 13.63 0.45 . 329
fgual Responses 6.63 5.95 0.32 . 374
Illusion Scores 7.68 9.16 -0.53 . 300

n=19 n=19
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TABLE 5

Mean Scores and Hann-uhitney‘u Test Results

~ For Combined Experimental and Control Groups

v m —— - . A g A W A am n AR A A R A Em R A e A e A S R A R G R L SR e dm - - - -

Measure
Means Mann-Whitney
Qualitative Variables Exp. cont u Prob.
Set Points 8.71 7.00, 600.0 .039
Oorder Points 6.20 6.53 750.0 . 390
-Set-Control AnagEams Hissed 2.41 2.84 ‘688.0 . 168
Critical Anagrams Missed 1.32 1.61 716 .0 .264
Number of Set Solutions 3.51 2.7 568.0 .018
Number of Order Solutions 2.39 2.68 705.0 . 229
Number of Cther Solutions 0.80 0.97 685.5 . 168

Average Setting Time/Anagram  39.84 43.75 668.0 . 140

Average Critical Times/Anagram 34.38 38.31 697.0 .21

Quantitative Variables
N -

Trials To Veridical Percept. 15.78 14.66 708.0 .238
Equal Responses | 4.80 6.29 727.0 .305

- I1llusion  Scores . 11.74 10.88 619.5 .058
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. / .
their "trial to veridical perception scores," at iqtervals

of 0, 1-2, 3-5, 6-10, 11-15, 16-19, 20-25, and 30 (Hritzuk,
1971) .  The results of this procedure, as shown in Table 6,
fhdicate that there are some very real differences between
.the shapes of the two observed distributions.

Again, \contrary to e?pectations, experimental subjects
failed to exhibit significantly more illusion scores than
control sulkjects. Thus experimental hypothesis 1B must be
rejected at the .05 level of confidence (U=619.5, p=.058,
n.s.).

As expected, control subjects géve more non-illusion
responses prior to veridical perception (Control x=6.29,
Experimental x=4.,80). However this difference uag not
significant (0=727, p=.305,f;.s.), and hypothesis 1c is not
accepted.

A t-test for correlated data Was utilized to test the
difference between the opumber of contrast illusions and
assimilative illusions exhibited by experimental subjects.
As predictéﬁ, experimental subjects exhibited significantly
more contrasf illusionsg than assiniiation illusions (t=8.24,
p<r01); This confirams hypothesis 2. Table 6 shows the t
distributions of illusion and equality scores used in

4

testing hypothesis 1B, 1C and 2.
Jesting _Qualjtative Set Hypothesis-
. - ~ .
B Mann-Whitney U Test vas used to statistically

compare the conbined experimental group with the combined ,
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‘control group. Table 5 shova{the combined means and the

result; of the analysis. Experimental subjeéts obtained
significantly more set points (U=600, p<.05) and  gave
s%gnificantly more seﬁ solutiops (U=568, p<.05) than did
coptrol subjects, thus iypporting hypothesis BA’ﬂ However,
contrary to expectations, control subjects did not amass
more order points (U=750., p=.3§), o} give significantly
more order . solutions (u=705.0, p=.é3) than experimental
subjects during the critical trials. Thus hypothesis 3B is
rejected at the .05 level of confidence.

The number of set and order points gaiééd by the
experimental group were compared wusing a t-test for
correlated data. Analysis indicated that significantly more
Set points than order points (ﬁere. optained by the
experiﬁental subjects (t=2.29, df=40, p<.05). Further
analyses indicgzpd that experimental subjects gave more set
inclﬁéive'solutions than constant letter order solutions
(t=2.717, daf=40, p(.Oj). These findings sugéest that
hypothesis 4 should/be accepted. ’
Quantitative-Qualitative Set Ccmparisons

Before a statistical ccmparison of éualitative and
guantitative set perfornanées could be carried out tﬁe
exéerinental‘subjects were divided into three groups on the
basis of their quantitative set scores. Subjects uhq gave 3
or less illusion responses before reaching veridical

perception vere placed in thé "nil-small set® categcry.

-
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Subjects who received 30 crifical triats and who has still
not reached veridifal perception ;eré placed in thg ."static
set" category. Tﬁe remainer cf the subjects, i.e. those whé
éosseSSed a fixed set and extinguished it befaore 30 critical
trials wvere administered vere classified as\possessing a
"dynamic set." The qualitativé set scores (number of set
points and number of set solutions) of each subject were
then placed in the same categcry as his quantitative set
score. The results of this procedure are shéwn in summary
Table 7, for number of set points and in sﬁmmary Table 8 for
number of set solutions.

The Kruskal-wallié One-Way Analysis of Variance by
ranks wvas then employed to decide whether the three groups
of qualitative set scores wvere three independent samfples
from different ppcpulations or were merely random ‘samples
from the same population (Seigel, 1956, p. 184-193) . The
Kruskal-Wallis B statistic érodnced by the number of set
points{ (=1.84, p=.410, n.s.) and number of set soiutions
(H={;u6, p=.50, n.s.) are béth very small. Neither
approaches the critical value of 5.99 for 2 degrees of
freedon at.\the .05 1level of confidence. Thus the null
hypothesis, thak the 3 groﬁps are random samples from the
same popnlﬁpion, can not be reﬁected. -These res@lts suggest

that any futher analysis of the gualitative-quantitatives

-set comparison data is not warrented. : -

,ﬁ.)

-
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TABLE 7

’

Number of Qualitative Set Points Classified ,
A o e

On the Basis of Quantitative Set Scores

Quantitative Set Categories

‘Number of Nill-Small Dyramic static
Qual. sSet Points Qual. Set ~ Quaht. Set Quant. Set

' -
0-2 0 3 , 0
3-5 0 2 3
6-8 4 4 4
9-11 2 9 1
12-14 o ' 2 0
15-17 0 2 | 2
18-20 0 2 0

(N
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QABLE 8

S .
(w | Number of Qualitative Set Solutions Classified

co On the Basis Of Quantitative Set Scores

N Bt SITIToosIzIoTIoEIns 2=
‘i ; T Quantitative Set Categories B
3 Number of N¥11-Small  (Pynamic Static
'§ Qual. Set Solut. _gQual. Set Quapt. Set ~  Quapt. Set
, |
o 0 0 1 0
| LI 0 3 1
; 2 2 2 l 1
NN 3 3 4 e
) 4 1 5 0
f 5 1 6 1
6 0 -1 1
7 0 1 0
8 0 . 1/ 0
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DISCUSSION OF RESULTS
Y "

.
> Quaptitative Set o

’ S .
" The most 'surprising finding in this study vas that

control ‘subjects who ;ad not purticipated in setting trials
reqdired‘ almost as fma;y trials to  attain veridi;al
perception as did experimental subjects. Although there is
no significant difference Qetéqen the mean critical trial
scores of the two éamples, their distributions appear to be
quite dis{inctive. As would be expécted, a greater number
of contr;l subjects (14) fperceived the egquality of the
critical’stimuli on the first five presentationé, compared
with "this ‘occurrence amogg experimental subjects (3).
Hdﬁever,‘ fifteen contmolt Subjects and ten experimental
subjeéts vere administered 30 criticali'trials without
‘percéivinq;equality for five consecutivé trials. These
results indicate é dichotomy among contrqy subjects which -
may be attributable to either perceptu$1 or _personaiity
.factqrs unrelated to the settingvfask'presented. fu;ther
examination of -this phenoléna appears essential. |
The f£inding that experimental . subjects ‘exhibited
' sig;ificantly more contrést illusions than assimilation,
illusioné supports. Uznadze's (1966) .  predicticns,
.'reemphasizing thé contentién ihat_contra;t illusions are the

most accurate measure of gquantitdtive set strength.’

;‘ \ ~ 58 | ’qc .
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Assimilation‘illusiqns mnay therefore‘be indicative of a very
veak or perhape non-existent set. v

The obseg;ation that experimental and control subjects
did not differ significantly -regarding the number of
illusions experienced during eritical tridls may be

interpreted as a consequence of the first finding, and was

-7

equally unexpected.

t
o »

Resuit3> of this guantitative investigation pose a
number of methodo{ogical questions pergaining to studies‘ of
Soviet :set. Iue majority of set studieslreported in the
llterature have fccused on the effects of setting trlalsj on
various experlmental populatlons and 1ndigdduals. However,
variations between subjects prior to the setting trials have:
received little consideration. The results of the pfes%nt
study 4indicate that a re-evaluation of interactior effects
betveen pre~ and post- set conditions may be in otder.

Further research .is ‘required " to determlne vhy an

apparently latge number of presumablyA normal (control)

subjects experience diff1cu1ty in perceiving eguality. This'

7 \

_research mlght also focus on sét in different modalltles, in
an atteampt to clarify how pre-set dlfferences affect the

theory of fixed sets.

Qualitative Set . .‘

The results . of statlstlcal ana1y51s conducted on the
‘qualitatlve set scores 1nd1cated that: there were severala
“significant differences between experimental and contrdl

2 ) ' : '
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subject s, As predicted, nxpvrimontal subjects gave
significantly more set solutions during the common critical

trials. They also amassed significantly more set points

se
than the control subjécts who did not receive setting

trials. Experimental subjects showed taster average
critical anagram sclution times and solved more critical
anagrams than did control subjects. #lthough the 1last two

analyses did not reach ,.the rﬁﬁhired .05 level of
- B KR

IPFEY

signiticane the ovorall"n§sui‘§f grégstrate the increased
facilitation with vh¥2§ i§xpGrinon€al subjects solved the
cfl%ical anagrames. \Geﬁéfaliy; fhese results indicated that
thg ser ies of setting anagraas were successful in
establishing a "vater" set in the exrerimental subjects and
thus, duplicate thcse reported by Rees and Israel (1935).

Contrary to expectaticns control subjects did not
amass significantly more order points or give significantly
more order solutions than experin@htal subjects. Closer
examination of individual profiles indicated several factors
vhich may have influenced this outconse.

Firstly, some of the «control subjects adapted the
experisental set after several critical trials and solved
the majority of the remaining critical téiéls as "water"
ior‘st Control subjects who followed this pattern, gave
-lbre set solutions ¢t#an control" sblutions, conseqﬁently

lovering both the average nusber of order solutions and

average nuaber of order points for the entire control grcup.
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*another fore of set.

)

61

The second ihctqr which could have influenced the

small average number of order solutions by the control group
¥ J )

4s the 52143 constant letter order employed in the critical

anagramg. Hunter (1959) showed ‘that anagrams,- requiring
three letter moves, ate more difficult to solve than
anagrams requiring one or two letter moveéli There 1is a
possibility that «control subjects would have given wmore
“i&der" solutions it the constant letter order used‘required
orlly one or two letter moves. However, if the <constant
letter pattern were made obvious it would quickly displace
the cateqdry set held by the experimeﬁtal subjects. Rore
research is required in this area to experimentally
determine what letter order sequence should be used to
maximize crder ©fpcints in control subjects, without too
rapidly dgstroying the experimental set.

Quantitative-Qualitatjve Set Ccsparisons

The results cf the Kruskal-Wallis One Way pnalysis of
variance performed on the classified qualitative set scores
failed to support the hypothesis that qualitative and
quantjtative set, as they are defined in this study, are
different foras of the same mental phenonéna. The results
of the present study parallel those of Hritzuk and Janzen
(1970) in that both studies failed to find a significant
relationship between Uznadze's quantitative set task and

v

The failure of this study to find a significant

‘
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relationship between quantitative aﬂd qualitative set may
stem from a number of possible sources. First of all the
anagram task used hefe as a qualitative set task probably
involved more complex cognitive processes than Uznadze's

quantitative set task. This anagram.setting task required
the subject to «call wupon the "obijectification™ process
rather than relaying entirely c¢n the fixed set. As a r3§ult
the set  which is finally established may differ
significantly from the type of set which Uznadze described.

\ .
It would \appear that this «criticism may also be made of

‘Hritzuk and Janzen's .(1970) use of the "hidden word task."

In both <cases the subjects's perfroménce is not a sole
fupction of the fixed set. ’

The second factor which may have influenced the
outcome of this study were the heavyrdemands placed upon the
subject's 1linguistic knowledge by the anagram solving task.
As Hunter (1959) fpoints out, 15 year old subjects may npot
have all the lingdistic abilities tg.efccessfully solve
anagram probleas. Individual student profiles indicated
that some students successfully solved anagram problems but
misspelled the solution uora. Consequently their solutions
vere not accepted by the ccaputer. The same experimental
tasks with older subjects may have proddced quite diffete;t
results. .

Any future experimentation designed to investigate the

relationship between qualitative and quantitative set should
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-~

use a qualitative task which is less cognitive in nature.
Cogsideration should be given to the age of the subjeéts\
used and to the linguistic abilities required for the taské\
involved. . -Obviously qualit€tive-quantitative set
comparisons also depend upén the quantitative set task.
IS
Some of the questions raised in this ‘study involving
quantitative set deserve careful consideration before

further attempts to compare gquantitative and qualitative set

are made.

Implications for Further Research

The findingé ‘of the present study have partly
replicated and partly refuted the results of previous set
research. These inconsistent‘ results have 1lead to the
postuldtion of @more questicns than tha)study succeeded in
answvering.

The fact that experimental and control subjects did
not differ significantly on quantitative set measures
suggests that the physical prcperties of the gquantitative
setting stimuli should be more closely examined. It is
possible at the setting circles of 35 mm, and 22 am. are
not 'dive?ient enough to produce the maximum quantitative
set. Also the effectiveness of using shaded circles in
establishing a set bas not been fully explored. Other
neglected areas include the roles of eye dominance and eye

movements in establishing and tésting quantitative set.

Further research might focus cn basic methological probleems
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like those outlined above,

Future. research should also consider the scoring
gystem used to measure.qualita£ive set. The awarding of
"set" and "order" points as eérrigd out in this study,
should ﬁe revaluated and validated. It may be th&t
reversin; this scoring sysfem.uould more adequately reflect
the strength of the established set. *

Finally, futurq research might utilize the oculometer
operated by the Division of Educational Research, to
preciously record §ubject's eye wmovements during the set

tasks. - This 'proéedure may reveal Aimportant behavioral

copponents of setting and critical trials
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'ANAGR?MS ANQ SOLUTIONS FOR EXPERIMENTAL AND CONTROL GROUPS

SETTING IRIALS

Experimental Group " s Control Group
. Set Other % Set Other
Apagram sSolution Solution ** Apagram Solution Solution
treva water -- 3 anrle learn -=
shrma marsh harms L inatg train --
nawps swamp -- % tirew write --
llews wells swell ** esrds dress -~
donsp ponds -- Lt darsc cards --=
asknb banks -- ¥ ltnap plant ==
rokbo brook -- ** 11lisp pills spill
ncala canal -- x* olsdl | dolls --
ekcre - creek - ¥ ksdes desks -
ierrv river -~ 2 egehd hedge B --
CRITICAL IRIALS
Apagram Set Selution order Solution  Other Solutions
selka lakes. leaks slake
socta coast coats -~
eohsr shore horse -
sdeti . tides edits diets
lpsoo pocls spool loops sloop
srfee reefs frees § -
srpya spray prays -~
emsli slime smile miles limes

- e e = = -

- e e e @ w w = . -
.
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| APPENLCIX B

T
\ \
INSTRUCTIONS GIVEN BEFORE BEGINNING QUALITATIVE SET TASK.

" You will receive a series of mixed up

words. Your job will be 'to rearrange

the five 1letters to form a conmon

English word. When you have 'found' the s
_—word press the space Dbar. Type- your.

answer when the Lox appears on - the.

screen, .
You will be given 90 seconds to find a
solution to each mixed up word. Press

the space bar to try several examples."
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frifaﬂ,not match one of the acceptable answers the following

N\
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APPENTLIX C

ERROR MESSAGES FOR CUALITATIVE SET TASK

If the subject touched any key other than the spacebar he ,

received the message:

EERARATARA SRR ER AR R AR AR AR KA KRR KRR KA R
You must press the spacebar and wait

for the box to appear before typing.
REERRRERRRERRRRR KRR AR KRR RRE KR REK

If the subject, typed the anagram as it was presented
to bim he received the message:

"Please do not type the problem as it
appears on the screen. Rearrange the
_letters to form a ccmmon English word.

s <& Press space bar ... "

If the subject typed a letter combination which could

not be constructed from the letters given he was shown this
message:

"The letters you have typed are
different from those  given  in the
problem. Perhaps .you made a typing
mistake. Try retyping you answer or -
type 'aga1n' to review the problem

Press space bar ... "

1f the subject typed a correct letter segquence but it

:‘:;'

[ RN . .
-“message was given:

LA

: "The 1letters you have typed-are correct
but they do not form an acceptable word, o
Press space bar ... w oo
If the subject used all pinety seconds and still. did
not .solve the énagran prohiem he was givén the following

)



message:

“Time's np. That was a hard ome.. I
will tell you what the word was after .
“vou have tried ‘the cther word problems I AN\
have for you. . Please give the next one
a try. ’

'Press space bar ... "
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APPENDIX D

\
INSTRUCTIONS READ TO STUDENTS BFFORF DEGINNING ¢
QUANTITATIVE SET TASK

"This weachine is called a tachistostope
and 1 a® going to use it to show you
some circles. Look in the eyepibce now
and you should see a white tield yith a
tlack spot in the wmiddle. (Wait far the
subject to look into the tachistoscope).
when I say resdy you should look atpthe
blagk dot an I will show you two
cirgles for a briet period of time. -
Fach tise I do this, please tell me if
the <circles are equal of wunequal in
size. If you think that they are ’
unequal in size, tell me if the largest
circle is on the right side or on the
left side. Do ycu wunderstand the

instructions? OK lets giye it a try.” »
*



