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ABSTRACT

The main problem of this study was to.examine the set
characteristics of children at various age levels. Subjects were
observed according to their ease of excitability and extinction in
the haptic and visual modalities. Set patterns were examined at
‘different age levels to determine if there was any trend from one age
to another. The findings support those of Uznadze's in that .
excitability is a distinguishing feature in all children. Although -
the subjects did not vary in rate of excitation haptically and
visually, there were significantly different rates in the number of
trials it took before extinction took place. The data indicate that,
as subjects increase in age, there is a drop in the number of
assimilative illusions in both modalities. The study demonstrated
that there are significant age differences in the way children
~develop and maintain sets,. particularly in the haptic modality. The
study suggests that thé development of set has little meaning outside
the context of the physiology of the nervoys system and its relation
to maturation and the learning of cognitive operations. (SJL)
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SET AS A FACTOR IN DEVELOPMENTAL PSYCHOLOGY
BN

Uznadze, as early as 1923, became interested in the experimental
. work of Fechner, Muller and Schumann (Uznadze, 1939). They found that when ‘
a subject is instructed to succegsively 1lift a pair of objeets differing

in weight, he will later.perceive two equal weighted objects as unequal.

El

The object in’the hand which previbusl& held the lighter object will séem -
i . { . /
heavier than the object‘in the other hand, Uznadze called the results ex-
amples of illusions’of;weightl(Uznadze, 1961). . | |
AUznedze was elso“interested in the work °£ Watt and Ach. Watt
experimentally investigéted the role of task st in thinking.. A suoject was
first presented verbally with a task and then, after>a short time interval,
'with a word stimulus. The subject gave a response to the stimulus and an-

introspective report‘of his experience. Watt concluded that the f/;k set

for Aufgabe influenced the response. He further noted that set was effective
. ! g ;
when the subject was aware of getting ready, practiced the task and responded -

corr ectJ:&v, (Humphrey, . 1951).
Ach was also interested in Aufgabe. He noted that a task leads
to an Einstellung or set which acts as a,determining/tendency. That/is, the

task establishes a set in the individual which in:turn determines the nature v

/
/

of the response (?ch 1951). /
+ )
Uznadze continued to investigate Eiﬁstellung and illusion, saying:

« s the concep of relative set--was one I formulated twenty—five years
ago...from thax time until the present, this idea has been continuously
and logically developed. Progress bécame particularly rapid after my
pupils and colleagues began to take part in its development (Uznadze,
1966) . 3 .

) -~

- The section%swhich follow deal with Uznadze's formulations of set.
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Set as a Factor in hctiﬁigy

Uznadze (1961) described set as fhe phenomenon in which prior

events or activity conditions a subject perceive or react to stimuli

[which follow in a particular manner, Fufthermore, the behavior of a living

. . . . ]
being presupposes the following conditi ns: a need, a situation, and a

. basic level of perception (Uznadze, 19 1) .

Prangishvili adds'
Thus set~-since it is seen be, essentially, in t‘e nature of
disposition to a definjite f of response, which implies'a
definite form of psychologi¢al organization of the subjects
. "inner milieu''-—may justifijbly be regarded as the genetral
' characteristic of the subjekt's integrate state, i.e., of his
personality and not of the [fixity or rigidity of his| behavior...
‘This pre-orientedness (as ¢vinced in seét) toward a definite
activity is obviously--singe preparedngss for response is.
an integral part of activifty-—to be sedh as manifestation of "
" his oneness of activity anjl personality..Set is not primarily
the "resultant of behavior)," but the priecondition of. the very
feasibility of purposeful daptive behavior. It is pet--under-
1lying as it does and triggering emergent activity--that constitutes
the psychological content jpf the interagtion of the fwo
determinants of behavior: | a concrete need and a situation for
its gratification (Prangishvili, 1966).

Y4
The model of behavior that)Uznadze presents is that of a dynamic

relationship between the individualjand his environment. In”this,

Uznadze's set is similar to Piaget'g concept of a

aptation which involves

‘the cycle between accommodation to the environment| and assimilation of the

environment to an internal schema (B halava, 1965)

pulses indispensable for the aim of activity (Uznad e, 1961) His concept
of need is similar to that of Pribram| (1964), Skinner (1953), and White
.(1959), who think of individuals as hi{iving a need to act on the

environment.
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There are two basic types of needé, the substantial needs and-tho
functional needs (Uznadze, 1961). The substantial needs are synonymous

with the viscerogenic needs or dfivos and the fumctional needs refer to

. the neurogenic motives as studied by Bérlyne (1960), Bruner (1966), Hebb

(1955), and White (i959) Uznadze (1961), also refers to one additional
class of needs, the cognitive needs; these he considers to be elaborations
of the substantial needs or drives. .

Uznadze - {1961) explicitly states thot the substantial needs
are not the sole or the most important source of motivation, eﬁcept in the
very young organism. He states that the functional and theoretical
needs are more characteristic of hunan motivation. Thi; position is
similat to that of Allport who states: |

If biological drive plays a part (thirst, hungof; sex), it

does .so not as the motive, but merely as an girritable state

of bodily tissues set within an intricate and personalized

psychophysical system (Allport, . 1261).

As for the functional needs, Uznadze views. man as a continuously
active organism who is curious about his environment and engages in
activity for its own sake. Uznadze (1961) conceives of the functional
needs as a set to activity which has ariSEn during the course of phylo-

genetic evolution and which is charactefistic of the higher primates. The

biological significanceof motivation/is also gtressed by White (1959).

A similar position with regard to o?ivationtns ‘received support in recent

Western literature (Berlyne, 19 Hebb, 1949, 1958; Pribram, 1964)
Man also lives in a cio—historico-cultural context. In his
search fotfsatisfaction~of s substantial needs, man, in hio inter-
action with others, is oftén confronted with situations in which his needs

are unsatisfied. In proplem situations such as these he is faced then




ﬁith the ques;ionfof what to do and haw tdldo it iﬁ order to satisfy

. +his ne%ﬁs. He must bring into consciousness the situation which has pro-

vided the problem; this is Ehe process of obj;ctivization. At this

eleﬁehtary level éognitive needé emerge. As thg/organism develops and

‘internalizeé more of his environment, including culEure, the intellectual

or problem-solving attitude becomes established in its own right and

forms the basis of interest - in thedretical problems which have no immediate

reference to reality (Ugnadze, 1961). The formulatioﬁ has some features

similar to Allpqrt's functional auténumy (Allport, 1961, 1955).

/ Set, although an internal coﬁdition requisite for the development
of mental pthomena, is itself a factor which ériseé out of the intér—
action of the individual with his‘environment. vBecause of the impor;ance
of’envi?onment,,Uznadze also eﬁbhasizes Ehe importance of the second basic

) cqndition for the emergence of activity, that.of the situation (Uznad ze,

’

1961) .

The Proflem of Objectivizétion
UZn;dzé distinguishes two possible levels of human behavior
‘ (Uzhadze, 1958). The first plane is the<iéyel of impulsive actions in
which man is stimulus bound, responding dirgctly to a given situation.
'The second plane of behavior gives man increasing independ;nce of

response from the immediate nature of the stimulus. This level of intellect-

ual behavior is asgociated with the phenomenon of objectivization

(Uznadze, 1958). The first plane is characteristic of all animals and

[

might be associated with Pavlov's first signél“system; the second plane,

L

which might be associated with Pavlov's second signal syétem; is peculiar
to man whereby behavior becomes regulated by man's cognitive structure.

Uznadze's lew may be examined in relation to Soviet psychology
' N . .
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and philosophy. 'According to the tenets of dielecticnl materialism the
mind or psikhika is a function of highly organized matter, in this case,’
"of the brain. This organization consists of the reflections of objective -
reality in the form of sensations, ideae, thought, and the lihe; the
reflection constitutes the subjective world of man (Shorokhova, 1966) .

In anedze's theory it is through the actﬂof objectivization that the

) ouhjective world of man or his model of reality comes, to approximate-

more and more objective reality. In-essence, then,objectivization is
conoerned with theLeocceesive approximafions of the subjective representa-
tion to objective reality. This implies that there are degrees of
conscilousness of'reality. The more accurate the sobjective model of
reality and the wider the scope of refleetion'of reality, the greater

is the degree of consciousness.

The plane of intellectual behavior established through objectiviz—
tion develops out of the first plane. In the first plane, set in man
-tesponds directly to his environment. Whenever there ie gldieruption in‘

he activity of this k%nd_of set, a ‘problem situation emerges which

orces the individuai to attend to the situation. In other words,vwhen
spt realization is retarded, the individual becomes aware of_the

r tardation in the flow of behavior and turns to the act of ?bjectiviz—
ation. As Uznadze (1966) says, there em7rge the questions;‘"What is
t‘is?" "Why is this so?" "What would happen if things were different?"
'W;th.the emergence of the problem comes aleo an imegined situation to )
quve‘it,.the result of which is the appearance of a definite eet. "Every
deparate act of thought ariges from the base of this set and represents

separate case of its realization (UZnadze, 1961) " Consequently, thought

lows on the basis of objectivization in which set plays an important. role.

©
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Throqgh tﬁe de?élopéent'of_ngnitions by means of objectivization, éhere
eﬁerges a new strgtﬁm/of set in man which determines and defines his béf

. havior.. Since objec;ivization is accomplisgeqiby use ofvlanguage and since
a wofd represents a'spemific séﬁere 6f reality; words becoﬁe a powerful
téol in defining man's stbjective representation of reality (Luria, 1961;
Uznadze, 1961,'Vygots§y, 1962). Vygotsky (1962) has'pointéd out that a
‘wufd is é'microcosm o\'humanucog§piousness. This places great importance
onvwords in man's existence. Conéequently, By means of language man can
s, possible solﬁtioné and develop a &efinite<

-

ecourse to reality. Through objectivizhtidn man

imagine problem situati

.8et to activity without
is capabie of logical calculus, of performing operations uponioperatidns
(Piaget, 1950), and thereby)organizing his knowledge of reality -(Ausubel,

s

1965).

Methods of Set Experimentatio

The basic method for the investigation of a fikxed set consists

in the following. A subject de elops a need to solve an experimental

. problem presented to him; for exadmple, toindicate which of two spheres:

given to him apgears larger. Two bheres-of(qualveight but of unequal

size are presente&,for sho%t perio to the blindfolded subject. The

spheres are placed one in each hand \for a brief moment, that is, the
larger sphere in the right hand and the smaller sphere in the left‘hand.
The first—exposure.ﬁo the unequal objegts, called the set teéts, results
in a set arising in each case, a set to the evaiuation of a "larger" or

a "smaller" sphere. Following these set|tests, say in the eleventh trial,
the ‘unequal spheres a:e.replaced by two eyual spheres and the subject is

. asked to identify them. This test is designated the critical test.

'CThe critical test discloses the presence ofja fixed set developed in
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"accordance withvfhe preceding set tests since the subject gvaluates omne
of the two spheres of equal size as "larger" or "smaller".l The test
reveals thevpreseqee of a preparation épr a definite aétiVitYa’thﬂt is,
awset (Uznadze, 1958). - - h

Aode ﬁay test for the minimum or the ﬁaximum numbef of e;ials
required for set fi#ation. For example, a subject is presented twice

with unequal spheres.' On the third trial he;b.given equalxapheres. If

the equal spheres appearAunequal, the subjeet has developed a set. In this,

two trials are required to establish an illusion; this is the minimum
number of trials required for set fixation. An experimenter may also
tesf for maximum set t?ials. The subject is again presented‘with equal
and unequal spheres. He is given the eqhalispheres for geveral trials,
that 15, until he perceives the‘equal spheres es equal. At one time,

the subiect may require 10 trials to perceive the spheres as uﬁequal. On
the following day, he may reeuire 15 trials to perceive the spheres as

‘unequal; however, the number of illusions he gives is the important

factor. For example:

S
‘£

Day 1 . - 10 trials 5 illusions
Day 2. : 15 trials 10 illusions .
Day 3 20 trials - 10 illusions
Day 4 25 trials . 10 illusions

Thus 15 trials give ehe maximum number of illusions.

‘In the critical tests a subject maf experience two types of
illuﬂione, eentrast and essimilatije. For example, a conﬁrast illusion
results when during the critical tests with the equal spheres, the |
gphere is eerceived as sealler in.éhe hand in which, during the set

trials, the larger sphere was placed. If, however, the sphere is

perceived as larger, an assimilative illusion has developed. The ease

s
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with which a% illusion is formed is known as the exditabg%ity_of set o
(Uznad ze, 1958). | '

¢ .

Eixed and Diffuse Sets

. ' ':L’ ) N 4
According to Uznadze (1966), the decisive factor in the formation.
"of fixed sets is the repetition of identical situations. When an'individugl

meeti a similar situation at some later time, the fixed set rather thanfa
new set enables one to react in a specific manner. 6nce a set is" activated,
it does not disappear but remains ready‘to be activated when similar
conditions arise. However, the state of preparedness is not always the
same theAmore firmly the set is fixed, the stronger will be its power
of activation.

Diffuse sets are usually formed in the initial stages of set
development. "When a set is produced for the;first time, it ig in a" v

-

cohparatively undiffeiﬁltiated, unindividualized state, To becgome
differentiated, repeat presentation of aporopriate stimuli‘are necessary;
therefore, set fixation also involves degrees of differentiation  (Uznadze,

1958).

Set and the Nervous System

Set as a conceot in Western Psychology has had a rich and varied
history, but with virtually no consensus as to its nature. Only Postman
(195%) and Bruner (1951, 1949) have used set: aszlmajor construct in
their theory of human functioning, but they too have used other kinds-
of descriptive categories.

In western literature, set has been given the definition of (1)
primarily a physiological ‘state (Freeman, 1939); as a proprioceptive /

feedback to the CNS; or (2) as an inhibitory mechanism arising from

P>
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‘the development of habitual behaﬁior patterns (LQchiiﬁs, 1942, 1966)
which interfere with ongoing activity. n .

Cognitive definitions form another body of research. Objects . ; e

related to needs took on a determining factor directing activity. Harlow®
talked about learning sets. These were organizational mechanisms. -

K}

conceptual transfofmations that aliowed'one to réspopd to the énvironment:
to the significant cues only. - : : e
From the physiological to the cognitive interpretatiﬁﬁ, early
definitions gave set as a precurser to behavior, but which, in general,
inhibited behavior rather than facilitated behavior.. Uznadze's theory -’

? was a comprehensive explanation of the genesis of human activity, with

‘the concept of sét, at the core.

An dividual performing certain actidns Qith‘the aim of satis-
f&ing somg/of his needs shows certain observable characteristics. He |
;111 s ;ctively perceive the objects of the sur;ouﬁding environﬁeng,

solvg the arising tasks, and perform éorrgsponding actions. What is hot‘
readily observed is that initially he was inclined to accomplish the above :
mentioned actions: His béhavior ddes not start with a'tabuia faga,'nor
does it begin immediately following a stimulus. ‘Action is always pre-
/ ceded by a definite state of the sub;ect. This definite state if ,the
Ievelof the subjects readiness of his psychophysical powers'and'abilities~
t6 accomplish the given behavioral act. This readi@ess, or set as we _
call it, mediates between the stimulus and action and thereby determines

.

the action.

In theory, the nature of set is involved on three dimensions

(from Herzog and Unruh, 1973): ’ -




(]

. type (stable, calm, lively); sccond thc'atrong nervous system (where the

» . o '. 1-0

1) properties of set can be traced to constitutional or * - .

' genetic factors, intrinsic to the s, This explanation

[l

is traceable to Gestalt Psychology and more recently -

dominant in modern psycholinguistic theory.
A / ) . - P
(2) properties of set emerge in the maturation of the organism
] which influence the set”properties. These maturation. o ’ "5

a

factors influence set which can be conditioned by learning,
"\ . or can be changed due to maturation of the intringic '

¥

properties. This is the case in the developmental psychology

-

of Piaget.
’ (3) set arises as a ;esult of learning whether S—R, or_ s—d
' 'learning. Here, cultural factors‘play a large role. T fg=sct
position has merit because ofwits obvious .implications’|

for the_educatioﬁal process.
However, if one accepts the cpgnitive stance, then information-
processing and its relation to set becomes important. ~From tﬁe early ( A////

theories of Pavlov we learned about three basic nervous system typcs, S I

based on four types of cqiebralAhemispheres. First we “have the Central

inhibitoryiproceaa is weak); third the WEAK nervous gystem (where there
is a'prcdominanc§'of inhibition). The capacity of the individual tc
process information was directly dependent on the éhpacity of the nervous .
system to react rapidly to changes in the environment. Physiologically,
nervous gystem type was based on the speed of change from excitabilicy

’ El P2

to inhibition, speed of irradiation, and the speed of disappearance of a

*.
gtiumlus.

a

S
v
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P | ' The strength of the nervous system was dependent on factors, then,
such as excitation, inhibition,and equilibrium. For example, the WEAK
nervous system had a h1gher threshold of concentration of exc1tation and

a lower threshold of irradiation of excitation. The' STRONG nervous system
‘had a greater concentration of excitation.l-Thezweak nervous system was
easily inhibitable whereas”the strong nervous system is not so easily

~ inhibitable. Therefore,'under experimental‘situations of distraction,

= the weak nervous system could not ignore distracting stimuli, whereas the

e A % strong nervous system could. ’
v

z
‘

This physiological approach to analyzing the phenomenon of set

Y

has produced very few substantive research evidence. There is some evi—
i » -
' RO "dence that changing sets do change basic autonomic nervous system measures

N o

¥

Q' 'ly - mﬁsuch as (l) hand sk1n temperature, (2) distolic blood preSSure, (3)
‘ heart rate and (4) respiration rate. In other ‘words, the intrinsic or
'_constitutionaLfactors do seem ta be of central 1mportance to behavior._
Our research has taken the position thatusets~serve the organism,as an.
“, _»internalmsupport'in the processing ofvvisual'and:haptic information.

'Fixed Set in Children;

The research on set in children as carr1ed out by Uznadze is'

‘rather limited. There . is no one in the Uznadze Institute currently study—

[ R

'ingfsetjchanges in children. The following literature is a brief review

',v“

Al

‘of Uznadae's.work with children.’ ,

]

Uznadze (l966) found that ekcitability was the main feature of

the pre%chool period. In'807 of pTeschool ch11dren investigated, set -

el

appeared after a single exposure. AssimilatiVe*illusions were}observed N

in 607 of the cases, and contrast illusion in 20/ of the chiﬂdren.

~ .

3 - . -~ . - . _/ ) . y co T

.

A - o . o = 7
/ ] _ J [} ‘ T e

e




‘fall in the values of excitability indices. From ages 15 to 17, the

Problem AN

12

When the number of fixation trials.is increased to 4, the’
o T

number of assimilative 1llus1ons drops to 25/. When fixation trials

~increase to 15, contrast illusions increase to 80%. Uznadze suggests
‘Athat the optimal number of fixing trials in preschool age should be

regarded as ‘15 rather than 4 Thus the excitability of set in pre—

school children is high with a lower threshold not*greater:than 1 while

the optimal not greater than 15.
Turning'to'school age,vthe coefficient of excitability of
set begins to rige higher. However, the coefficient'doesvnot move

appreciably”away Trbm the indices of the preschoolfage-until the age

~of 11 years. After the age of 11 up tq the age of 15 there is a definite

indices of excitability show a definite increase. THus Uznadze found high

‘excitability in the‘preschool period, somewhat lower until the age.of,

”ll:years, then falls sharply €12 to-14 years) then rises again between

15 and 17 years. Uznadze makes no attempt to.explain his findings, nor
could we find replication studies since 1966. This lack of evidence

on set patterns in children led to our current study.
| R—

~

The main problem in this study was to examine the set character-

) [ ) ‘ . ci .
istics of children at various age levels. Subjects were observed accordiﬁg P

to their ease of excitability and extinction in the haptic and visual ' e

‘modalities. Set patterns were examined at different age levels to determine

if there was any trend.from one age to another. Since this is the first

~study of this type in the West, very little'could'be hypothesized or . P

predicted:;vThe only work'available in this area was the brief description

given‘by.U?padze. His somewhat sketchy description mentioned only the \\\\

=~ R . y
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changes in excitability among children in various age. levels. &

METHOD ANb PROCEDURE

Subjects . o ' . o : o
. | Four‘hundred children from Edmonton, Alberta, participated in
| the study.' Fifty children (25 g1rls and 25 boys) were tested at each
of eight age levels ( 5 years to 12 yearg). The children were randomly
selected from four elementary schools in the ‘city of Edmonton. All
schools were from middle—class socio—economic'areas;%
lnstruments . _ | |
A 1. A tachistoscope, model V-0959T.
% 2.A‘Two slides. One slide with two circles; a right circle
.gi 30 om in diameter and aileft circle, 15 mm in diameter.
The second slide contained two circles, each 22.5 nm in
*diameter. Each circle cons1sted of. 4 black line on a

°

white background

3. Three wooden spheres with handles.{ One_sphere was
'106 mm in dianeter, the;other two uere each 70 mm in
diameter. The weights of)each‘of the spheres was 500
‘grams. o,
PRQQED?RE NG
The subject was\seatedaon a chairﬁin front of the tachisto—
. scope facing the experimenter who would give instructions. The sub-
ject' s name, grade level, sex, birthdate and testing date’ Were then
recorded. The set tasks always occurred first and the same basic

J

. instructions were alway# used. The haptic set tasks occurred first.

* f




- The instructions were:

14

1. "I am going to put a ball in each of your hands. i want’yow
to squeeze them, then let go and tell me which hand had the
larger ball." |
(Younger subjeécs were told to 1lift theﬁhand thazﬁhad’the’;_
larger ball if they could not distinguish which hand was
their left or right) ‘ - - 2 o

2. "I don't want“you to look at the balls so I want you toigiose
your eyes and I'll put-a blindfald on you." . '.%giify

ok '
3f "Rememhér to séueeze the ballé ’then let go and tell me which
h‘hand had the larger ball by saying left or right or if they»;.

,,felt the same si’;‘e.“ SR _' : | ey
Two presentations of\thewunequal spheres were given, the’ ,_;
larger sphere:placed in the right hand.;'Then one trial with
the equal spheres was givenr- If the subject established an
illusion by“saying‘one of the equal sized spheres-was larger, -
presentation‘of the equal spheres continued until the subé
jeetrresoonded‘that they were equal five consecutive pre—t
sentations or a total of thirty—one presentations were given.
If the subject did not establish ah'illusion, three more

<w*presentatibns’ of the unequal spheres were given again followed

by one presentation of the equal spheres. If the subject

did not then estahlish an illusion, five presentations o;

the unequal spheres were given followed by one presentation’

of . the equal spheres. If the subject did not_establishkan

" 11lusich no more presentations of the spheres were given.

16,
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-

f?j The sﬁbject's responses were recorded on a prepared data
{7 t 'sheet as left, right or equal. B ) v

3 :

fe ‘ 4. The, blindfold was then remOVed from- the subject.~

'; . ¢ Thé,following instruptioﬁs were given for testing for visual

sét._ s i
1. "You did”yefy wei%Adn ghat,unow this time I am going to
flash pictq;eé ofncircleé on a screéﬁ at the back of this
vbox" (Referring to the tachistoscope) .
2. "This is Just like before, I want you to tell me which circle
¥ | o is larger, the one on the left or the one on tbe right, or

if they are#ﬁhe same sizef" ,C?Bunger subjects were instrﬁéted
to 1lift their hand indicating thch'side the laré;r cifcle: |
was on, Or both hands for equal).

The subject was then positioned so that they would comfor;ably
fit the face guard on ;he tachistoscope. AIlexposures were'

Q

RESULTS

- o timed.

) : The average age for each group of s&bjects is shown in Table 1.
In addition, the number of subjects who excited and extinguished is
shown for each.modality and each age level.’

; In the set tests, excitation occurred more‘readily in the hapticr'

.'moaality than in the visual modality. In each modalityba réiatively
!w larger number of subjects excited at age 5 than at age 6. Although the
differences between the high and low points were nét significant 1p Fhe'
~ case of the;haptic modality,,both-cufves followed a;rough "U—shapea with

N higher levels of excitation occurring at 5 and 12 than at ages in
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finding is in contrast to Uznadze's which suggested a

En the vicinity'of 12 years. "

. shows no flear trend in the visual mode, with values ranging from .6 at
i . ’ . .
.89 at age 9. In the haptic mode, the proportion sizes from

around in the early ages to about .6 iﬁf%he 9-12 age range. In other

words,,}nlﬁhe haptic mode, older children appear to find it easier to

i

. § : ]
extingyish the set. - .

At all ages, the number of excitations in the visual modality is
% !

%

.
I 8
g A
54N .
2
R4
¥

icantly lower than in the haptic modality.
In Table 2, déta are provided on sex difgerences in excitation -

'ﬁhe two modes. Within each mode, at éich age levél, there were ne

§_ K oo

LR

A significantly hiéher propdrtionb(p<.05)'of subjects exéited in

mificant differences between the proportioﬁ of gi¥ls and the pro-

rtion of boys who excited.

fhé haptic modality (.91) thén in the ;fsual modality,{.58). ‘_

When the number of trials required for set fixation is éxamined,

(Table 2) it is interesting.td note thaﬁ in the haptic-modality, most sub-
‘;jects fixate after two trials. Ten trialé were seldom nééessary. In the

| visual modality, ﬁany subjects required five and tenrfrials to excite a

N

set. Again, there were no sex differences in excitation. N
The extinction data were clustered into thrg¢e groups. ‘The
first group consists of subjects who extinguished within, the first /

five trials. The second group is made up of subjects whao extinguished in

six to thirty trials. The final group is composed of subjects who did
not extinguish. The subjects who diﬂ not excite were excluded from the

analysis of the extinction dita. The results of the extinction analysis

/ | 19
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*

ané shnnn'fbr each age gp?uﬁ ianable 3.

In the haptic mogality the X2 test nf independence indicates a
siénificant diffefence annnk age groups. The younger children éended
to take longer to extinguish the‘get than did the oldér children. In
the yisnal mode, the pattern of;trialé to extinction seems ;eiative1y~
constant across’ age levels. |

Also snown on Table 3 are the cross tabulations of age with
number of concragf and-aésimilatinn illusions. For both 11Tusion
variables the data have been clustered. In choosing the intervals an
attempt was made to have qt least 40 in each intervalg This accounns
for the differences in'inferval boundaries between haptic contrast
-illusions and visual cqﬁfraSt illusions. |

The X2 test wésvsignificant for both contiast and ansimilétion
illusions in the hapfic modality. It may be that this result arises
vfrom significant differences in the‘number of trials to extinction.
Cleariy if one age groub takes longer to extinguisn 1£ has moréioppor—
tunity to have more illusions.

In order to describe the relationship between age'and'number of
~illugions unconfounded by the iength}of time required to extinguish,r
the data were broken down into three groups according to the number of
t;ials required to extinguish the set: 0 - Sitrials, 6 - 30 trials, and
no extinction after 30 trials. The cross tabulations‘are'shown in
Table 4 .for tﬁé\lattet.two.groups. J(Those subjects extinguishing in lesn

than 5 trials “were disregarded in the analysis inasmuch as they ‘could

have 0 - 5 illusions).
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TABLE 3 j

Extinction and Illusion Data For !‘ —

Ages 5 - 12

MIC MODE
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-

Trisls To Extinction

-

X2 = 18.1 p>.05

x2 = 8.04 p».05

B\
!

Number of Contrast-- Number of-
- Age R ) Illusions - Assimilation Illusions
Do Not Extin- T .
1-5 6-30  guish 0-5 6-15 16-30 ¢ 15 630
.
5 12 2 15 22 10 7,/8 32
6 L2 32 ) 13 21 19 / 8 16
7 4 7 32 6 15 _22 12/ 16 15
8 10 9 26 15 11 19 19 1 15
.9 10 19 16 18 17 10 28 13 7
10 10 20 17 15 20 12 9 1 7
1 12 15 18 18 13 14 23 14 8
12 11 17 20 18 - 16 14 33 8 1
x2 = 45.8 p< .00l X2 = 26.4 pg.05 x2 = 66.4 pc .001
< VISUAL_MODE
Trials to Extinction. " Number of Contrast " Number of )
o Illusions Assimilation Illusions
Age Did Not Extin- ‘ .
1-5 6-30  guish 0-5 6-10 11-31 ) 0 1-5 630
5 15 9 11 22 7 6 10 15 - 10
6 13 4 9 19 4 3 16,4 6
7 17 i 7 20 2 3 10 9 6
8 5 S s 2 - 6 2 14 10 4
9 15 . 11 3 21 6 ' 2 13° 13 3
10 12 8- 6 19 S 2 8 5 "3
11 12 6 12 17 .9 4 16 10 &
12 13 9 11 21 17 5 16 - 14 3

X2 = 20.32 py .05
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b

-, the two modalities is shown. For "Tridls to Extinéqjon“, Number of

The results of Taﬁle 4 gsuggest that in bo;h modalities, younger
children have morelassimilation illusipns thaﬁ dp their older counterparts.
In.both‘modalities there were more,coﬁtrast illusions than assimilation
iilusions. There waé no c}e#r ége trend foi tﬁé contrast illusions.

l"In Table 5, the relationships between corresﬁonding variabléé in
, 7o
Assimilation Illusions, and Number of Contrast Illuéions. the data for
subjects who‘did not.excite have been excluded. For all variables, the
cateéories‘used in Taﬁles 2 and 3 were used to form the contingency

tébles, There ‘are no significant relations between the visual and haptic

‘ ,
modes on’ftrials‘to'excitation". At the five year level,subjects who did

’

——not extinguish-inthe haptic mode; also-tended not to extinguish in the

visual mode. A similar situation occurred at age eleven. | ' :

Thé number oqussimilation illuéions QasArelate&,over.thevtwo
modalities at ages 8, 10 and 11, but this wasldqé primarily to groups
of subjectg who had no assimilation illusions in either gode; A similar.
egﬁlanation apblies to the two significan; values%of Tau for the number

of contrast illusioms.

DISCUSSION AND CONCLUSIONS

Set theory is old and also very new. Althougﬁ.the‘formulations
took place as early as 1909, there are prohably more than 100 individuaL§T
working in this psychblbgical éfea. Many important questions remain to bé

. answeréd. Set does exist. Héwever, the concept has 1nterpretations which
raqge from the cognitive on one haﬁd, to the physiological on the other.
Early definitions seemed to emph%é%ze the physiological basis ofléet

which might be a precursor of behavior. The general idea in the West has

95




13

TABLE 5

Trials to

Relationship (Kendall’s Tau) Between Corresponding Variables in the Haptic a

Age Trials to. Number of Number of
Excitation Extinction Assimilation Contrast . . )
| g - y Illusions Illusions L
m loom owur ek oow /QNO % i}
6 .11 0 -.07 © .05 ,
7 =07 .05 .13 .10 . Y
: 8. .06 .24 % L49 ki .0
’ o 'oom QOM QHNﬁ < QONO i
10 -.06 -.04 .34 Kk .13 , =79
. QN
11 .06 .35 * (43 k% .29 * A .
12 -1 .16 12 -.04
. . = €«
Ak p & .01 o
« ) * .v.A .15 ’
) Px.w ' - .
‘ O
&l
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" been to consider set.as a seconaary factor in behavior. No one theory

has tried to delineate the role of set at various levels of human function—

.

ing. On the other hand, the Uznadze concept of set is more holiscic
",

concept, . aanprobably subsumes many of the Western notions on set. ' .
If5 n fact, set is the basis of human (and animal) functioning,

then one can assume that the nature of set does mt follow any one

dimension, Thete'is, in fact, a range?: ?he impulsive level oouid have

physiological meanings and the objectification level could be considered
[ W : v .

with cognitive psychology. In addition, we not only have to study the

nervous system and learning s*gpctures of individuals, we also have to
’ W : }
look at the developmental aspects, when the nervous system changes, not
[

only because of maturation of the indiyidual, but also-because of learn- ,

ing. The change in eets possibly reflects the'internal".ihdividual change
of one's own maturation and learning. What emerges then is a highly

. individual type of psychological study, probably something that comes
very close to our study of individual differences in psychology.

First, let us look at the prominent features observed érom the
experimental set results involving the haptic and the visual modalities. o
The number of trials required for set excitation in the haptic modality -
for all the subjects is rélatively small. - Probably the emphaoio on

manipuiation as the initial basis for the‘emergence of get (Uznadze, 1958)
reinforces the idea of the importance of graspiné inlthe evolution of

the species, and iﬁtthe evolution of the individaul. The ihportanceﬁof
the manipulatory behavior in ontogenesis is also a fundamental pootulate .

in Piagetian theory.

0 . . .

. Excitation of set in the visual modality is slower than encitatiOn

-




A

-iinteraction type, participation with the environment as compared with -

. mental interaction, and as one emerges from childhood, the.visualmmodality‘
‘reflected by a greater loss of}set fixation in the visual modality.

| difficulty in exciting a set in the visual modality as compared to. the

‘tant developmental feature of set was excitation, résults in this

-'study indicate the 1mportant feature is extinction for the haptic

only 30—404 ext;nguish.

‘end of his life, Pavlov/became convinced that the basic properties of

Ry

-in ghe haptic modality.'vgrobably'the visual modality is not ‘as highlyt

developed.in'ontogenesis since the'visual modality involves less active,

L - ’

motor manipulation.» ‘One would assume that as a developmental factor, the
JE .
visual modality"beComes a more important factor as a tool foruenviron— : o,

develops as a strong,:highly efficient perceptual tool. This would be

However, experiments show this is not the case. "Adults have greater
N

haptic modality.rr

Let us next examine the differences among age groups in set

11lusion and set extinction, Unlike Uznadze, who found that one impor— _

e

modality. For example, in haptic extinction, at ages 5, 6, 7, about 704

LN

of those who excited, did not extinguish. At age lO 11; 12, about 407

did not extinguish. 1In the visual modality extinction the trend is not

clear.' At age 9, about 704 extinguish, while at,ages 5,6, and {l, 12

What may be the basis for‘such’fesu‘fs; \§ince one istoperating
on the impulsive level, one.can assume a physiological base,for set, -

namely the strength and fmbility of the nervous sys tem. Téwards the ’ <::::::;

the hervous system on which the theory of:animal types must be based

were the‘following three: (1) strength of the nerxous processes;




B

(2) their mobility, and (3) the\balance between processes of excitation
3 ]

and inhihittoﬁT’iLater he believed the true basic properties qf the

. ; v

nervous system are the strength and mobility of the nemvoui processes;
By strength//he/meant the capacity for prolonged maintenance of concen—

trated eﬂcitation without exhibitfon ‘of - inhibition. On the other hand*"

the indices of mobility may be: - (l) speed of first developmentﬁgf a
nervous process, (2) speed of movement of nervous system process,'

¢ W v

a

,\ N ot

-3 speed of arrest of nervous system processes, (4) speed of replacement
- \ } r-]

Qf inhibition _by. excitation or excitation by inhibition, (5) speed of

,formation of new connection; and (6) the speed of reaction changes,in
‘the external conditions. s . ’;
o -

When an individual is rated as- having great mobility or

strength of nervous process. in the visual region, does it follow ~that he

* ) N
- > l\ o

must necessarlly have great mobility in other regionsQ ProBably not,}
. - Ry '
:' as analyﬁis of vital facts Ieads onf to formulate tﬁe hypothesisl

- additien to the general typological properties characterizing the.’

A\ . . -
nervous system as a ‘whole, SﬂeCIJﬂ typological properties peculiar to- the

\ \, L~

individual analyzers or ind1v1dual cerebral systems. " This affordg’ground

for the conclus1on that in most people the strength of the cortical cells

- .

car be regarded as ‘a property equally\applicable to the visualcand
f

-

auditdry‘analyiersg'but that in some the ViSual and'auditory anab&gers

L]

have quite different strength parameters. : "A SRS

N ' . - .

The strength -and- mobility of -the nerVous system are probably

PRSI % [

related to factors_such as a’ maturational effect and learningq ‘Because

. % .~

the.two’may interact to produce a temperment, which inf~turn_affects

o

: - " ; ; ®
- learning, we have a cyclical effect, a constant -involvement and a

£




. | constant change in the physiological basis. What rolenatura ion play
censtent [ LEnis

b ¥ |
here,.and what role one may attribute to learning is probabl a highly

" nere, eT o . i
» individualistic characteristic. . "o
--c:\‘_c._‘_ s - : S

o . . . Onme cannot generalize the above to all individuals._

) Ohviously;
s some_subjects do notfixate in the usual 2 - 10 number of trials, and so

cr—eg <4 "‘ & -

S v S -

.. do not extinguish a set in 30 or more trials.

e o

I

The individual probably

ekhibits Aervous properties which are rather unique and highly individual— ~=
exhiTiTE T M .

7: istic.ﬁfOne may attribute these characteristics more to the actual inherited

Levll. CTE

‘chemical make up of the nervous system. rAgain one cannot deny the impor- -
chemlice. T& '

2.

a tance of. cognitive factors ‘or .the personalitymof the individual. As
' tance c: c:g?

. - .

previously mentioned, the set of one indiVidual has an important effect v
TY revs Lcus.T

-

gn his temperment and thus on his personality as a whole. Because of
on his tempeT:

[V i
certain personality type, interaction with the environment will differ
certeir TEYSCT .

from other individuals, and thus result in the fbrmation of different ;
frox c:*e. iniz. ; . s
- ‘ sets, and as a/cycle, different interactions.' - N

o sets ""C gc z .

: . o One/of the more diffi lt explanations relate to the formulation
. -« One ¢i v

v -

. of contrast and assimilative illusions. Why does -one individual perceive
®f coritrast énc

. . - o
%

‘ an ‘equal sphere as larger, and another individual perceive the samef‘f/ -
an , eqgua.s SE_..'_-L .- . V

v

sphefe as equal or smaller?’ Here again, one must lookrat the nervous -
sphere as <Lfuo. .

o Te

system._ Unlike the extinction or eiEitation trials which may be affected
system. Un.lse

"/,,,f;f‘L'by'streﬁgth, mobility and 1earn1ng, the illusory effect is- probably
E . . by streng:t

I

-

- uniquély related to the structure of the cortex. The diagram may look
uniguely Te . zTo.

as -follows:. T / . , ) . .

. as fellows: . - . : ‘ I ' /

1 4
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. Like an analyzer, the path followed is from 5 (stimulus) to CNS
(central nervous system) to R (reaction). As in most situations,4 indi-
cates ‘the return afferentation. If path "a" is followed, we have veridical
/ perception, if path "b", we have "a" contrast illusion and if path "c"
L i . -
/% 18 ‘followed, an assimilative illusion will result. Why does stimulation
. &;_' - take different ﬁaths? The answer may lie in both the_maturationel and

inherent qualities of the cortex.t-.

AN

,/".‘-—

" . .o

SUMMARY . - /'

o

Our findings supporé'that of Uznadze's in that excitébility/ﬁs
. /

_ A ) 4
a distiﬁguishing feature in all children. - In most age groups, less

\ ‘ B
than ten pe£¢geﬂf/3fﬂzge~;;bjectg.would not establish an ibéusion in the :

hap}icfmodality. The percentage of subJects that would not excite in the

> -

= ivisualymodality increased to about 50 pef cent, after the age of five.

2

kt Although our subjects did not vary in rate of excitation
haptically and visually, there were significantly different rates in .

the number of trials it took before extinction took place. Our data

36 N

4
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indicates that as subjects increase in age, the;e.is a.drop in the
number of assimilative illusions in'both'modalities.

An explanation for the decrease in number of assimilative

illusions from ages 6 to 12 may be that stability of the fixed set is not

altered, only the¢ extent of the process of.objectification. It seems 7

"logical that as the child grows and learns, he would have greater

facility with language and logic and would use these factors to immobilize - -
;

an existing set. This gseems to explain, at least partly, the significant

increase in number of trials, as one increases in age, before extinction

¥

_ takes place. Uznadze makes the case that the stability of a set is also
L . s :

tested by the number of trials before veridical perception is reached.
et D o ‘ '
That is, thé longer it-takes to extinguish a set, the more stable the set.

Uznadse reports on aspects of theA“plasticit§" and "coarseness'" of ;
sets hased on differential rates of exeitatioh, extinction, contrast

‘and assimilative illusions. Our study shows that there are statistically‘
significant age differences in the way children develop and maintain
sets,particularly in the haptic modality. The;redominance of the haptic
excitability over the 7;sua1 makes sense from Piaget's motoric-intelligence
concept and from the physiological view of the slower development of the

visual modality.‘ .

" Continued research in the psychology of set mst include measures
of the st:ength and mobility of the nervous system, as well as measures
of conservation and classification. bur study would lead us to believe
that the development of get has little meaning outside the context of

the physiology of the nerVous system and itg relation to maturation and

the learning of coghitive operations. w oL .

-
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