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ABSTﬁACT

The primary objective of this study was to- fnvestigate differential
hypotheses derived from the theories of exploratory behavio} developed byﬁ
D. E. Berlyne and H. Fowler. The behavior of exper1menta1 concern was the
“visual exp]orat1on of incongruous stimuli.

According to Berlyne (1963), an incongruous stimulus generates percep-
tual conflict which he defines as an aversive drive directed towards the
resolution of conflict by recognition of the component elements of the
stimulus. After Berlyne (1957), incongruity was operationally defined in
terms of a stimulus configuratidn.with conflicting properties which simul-
taneods]y instigéte incompafib1e responses,

On the bésis of Berlyne's thebry it was hypothesized that when subjects
were exposed to an incongruous stimulus for a brief period of time, the
presumed measures of drive would reflecd a §tfohger tendency of the subject
to be re-expgsed to the same stimulus than when initial eprsure to the
stimulus had been for an extended period of time. Additibna]1y. it was
predicted that when subjects wére exposed to an incongruous stimulus for a
brief period of time, measures of drive would reflect a weaker tendency of

the subject to be exposed to a different 1ncongruous stimulus than when the
first exposure had been an extended one.

For Fowler (1967), the relevant motivational variable associated with
exploration is stimulus satiation. He defined etimulus satiation as a
linear function.of the duration of exposure to an unchanging stimulus which
gives rise to a drive for stimulus change.

On the, basis of Fowler's theory it wés hypothesized that when subjects
were exposed to an incongruous stimulus, the selected meésures of drive
would reflect a weaker tendency of subjects to view a diffefent stimulus than

when exposure to the initial stimulus was an extended one. However, Fowler's

iv



theory providesrno foundation for supposing that the subjects would prefer
to be re-exposed to the same stimulus after either the brief or extended
initial exposure interva]s.'

With respect to the major differential hypotheses, the critical
finding of this study was that. following the brief initial exposure of an
incongruous stimulus, subjects exhibjted a stronger tendency to be re-
exposed*to/fhe same‘stimulus as the one.origina11y viewed than to be
exposed to a different stimulus. This finding can be- readily éxp]ained in
terms of Ber]yne's theory but cannot be accounted for in terms of Fowler's

theory. Other significant results of the study also lend themselves to

interpretation within the framework of Berlyne's conceptualizations but
are unaccounted for in Fow]er'§ theory. |

An additional variable investigated in this study was the perceptual
phenomenon of visual closure. It was hypothesized that, if closure ability
1s associated with efficiency of perceptual organization, possible percep-
tual conflict aroused by incongruous stimuli would be more speedily resolved
in subjects with high closure ability than those with tow ability.

The effect of closure was significant and in accordance with the inter-
pretation that percéptua] conflict was more speedily resolved in subjects

with Righ closure ability.
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INTRODUCTION .

Nithin the behavioral repertoire of ofganisms certain responses are
evident which have been designated as "exploratory." This classification
has been broadly interpreted by investigators in the field to encompass
behaviors ranging from the relatively simple orienting reflex to the more
complex activities involved in puzzfe solving and creative expre;sion;
However, mosf/?f Ehe{éxberimenta] work in this area has béen concerned with
these responses directed towa}d faci11tat1n9 inspection of 'some specific

ect of the environment by means of visual or auditory contact énd/or
tactile manipulation. | Y . v

| Investiggto}y activify has been scientifically observed in organisms
ranging along the phylogenetic scale from the earthworm.to man. Further,
the incidence and persistence of this type of behavior has been shown to
be commensurate with the neurological complexity of the organism. Because
léibjgration.provides the basis for a great deal of spontaneous 1earnin§, its
role in the learning prodess has been emphasized by numerous behavioral
scientists, most noteably the'developmehta1 theorist, Jean Piaget Conse;‘
quently, it is generally conceded that any comprehensive.motivationa] theory
mqst'take into account the importance of explorational tendencies and
aécommodate them within its explanatory framework. However, this was n;t
aﬂways the case. |

J
f/ﬂ‘Despite the fact that over a century ago Bain (1868) wrote about "the

craving of %he senses for stimulation,” it was not until the early 1950's
that exploration became a popular subject for experimental research. Prior

‘ . .
to the last two decades psychological investigators were primarily concerned

7

with the motivation ari§3ng from bio1ogica] surfeits and deficits associated

>

A



oy

with the suf;iva]‘of the inaiyfdua] organism or of the species. The

explorational acti@ixy noted‘in.maée lTearning studies was viewed as the
searching behavior of~audepri§éd animal seeking the food or water necessary
for ‘the restoration.of physio]dgical balance. As a result of numerous
observations of rats in this very limited type of situation, trad1t1ona1
drive- reduct1on theor1sts concluded that all exp]orat1on was motivated by
‘a secondary drive or1g1nat1ng in the primary need to satisfy the basic

biological requ1rements.



Deprivation and Exploration

From an ethological point of view the relationship between exploration
and the homeostatic appetites is a crit1ca]vone. The survival v;1ue of
exploratory behavior which is energized by deprivation is readily apparent.
The hungry and/or thirsty animal .that systematically and energetically
investigates the novel aspects of it environment would ‘generally have
access to a greater selection of food and water sources than would a less
active one.

. s

This relationship has received considerable attention from researchers
who have studied the locomotor activities of deprived versus satiated rats.
Howevér, due to the failure of early invgstigators to standardize the maze
form utilized and to adequately discriminate between gross motor activity
and specific dnvestigatory responsés. the results of these experiments were
equivocal and even contradictory. For example, whereas Montgomery (1953)
observed that food and water deprivation significantly reduced the number
of sections traversed in an enclosed maze, Alderstein and Feherer (1955)
found that rats explored 50% to 75% more units in a complex, asymetrical
maze when hungry than when sated. Additional confuéion was introduced when
 Thompson (1953) reported a significant difference be-ween .ne exploratory
behavior of hungry as opposed to satiated male rats n ar e avated maze but
failed to find this difference in females.

In an attempt to circumvent the confounding components of maze explora-
tion, déLorge and Bolles (1961) used an open field. They found that, with
increased food deprivation, there was a corresponding increase in “windéw
peeking." On the other hand, opgn‘fie1d behaviors such as locomotion and

-

grooming either diminished or were unaffected. RS

Another study designed to measure the effects of deprivation upon res-

ponse tosmovelty was carried ouE\by Richards and Leslie (1962) who discovered

3
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that when hungry and thirsty rats were placed in a T maze and permitted to
choose between a novel tactile stimulus and one to which they had previously
been exposed, the deprived rats chose the novel stimulus more frequently
than the satiated ones.

The results of the two latter studies prorided persuasive evidence that
investigatory behavior and responses to novelty are facilitated by food and
water deprivation. As previously noted, most of the’ original theorists had
regarded exploratory" activity as a secondary drive conditioned to the rewerd
properties of novel stimuli present during the consummatory response directed
toward the reduction of a homeostatic need. However, a small number of
investigators were engaged in research that was to ultimately create wide- \
spread interest 1in exploratory behavior and was to lead to findings which

required a reconsideration of the secondary drive interpretation.

Spontaneous Alternation

In 1925 Tolman had described a peculiar regularity in rat behavior. He
reported that, with food available in both arms of a T maze, a rat would
tend to spontaneous1y alternate routes over tr1a]s If on the first trial
the rat had entered the right hand arm of the maze, on the succeeding Er1a1
it would be in~1ined to enter the left, or opposite arm. This finding was
later confirmed by Dennis (Dennis, 1935 Dennis & Sollenberger, 1934) who
estab;1shed that the frequency of this tendency to alternate was signifi-
cantly greater than- that of chance. A subsequent study by Heathers (1940)
not only demonstrated that rats tend to avoid repeating a maze choice just‘
made.but also that this tendency dissipates progressively over time.

Historically, a number of alternative exp]anat1ons have been offered
'for spontaneous alternation behavior:

Reactive Inhibition. The findings of Dennis and Heather prompted Solomon

(1947) and Zeaman ‘and House (1951) to attempt to assimilate spontaneous



within the Hu]]iapAtheoretical model.\ In order to exp]afn.this phenomon
they evoked Hull's concept of reactive inhibition. Hull (1943) speculated
that reactive inhibition, which is similar in its effects to fatigue or
pain, is generated whenever_an organism‘makes a response and ghus .cts as a
barrier to repetition. It dissipates with time and increases with the rmag-
nitude of the work required for each response. Zeaman and Hpuse hypothesized
that when the rat made an initial right turn in the T maze, a certain amount
of reactive inhibition would become attacheq to the right-turning response.
As a result, the left-turning response would now require the lesser effort
and the animal could be expected to turn into the left arm on the next trial.

Deductions based on Hull's theory include the reductibn of alternation
with time and, since reactive inhibition is a function of the amount of
work, a relationship between alternation and the eff;rtfulnéss of the
response. The latter deduction was tested by Solomon (1948)'who found that»
weights strapped to the backs of rats did(not increase the frequency of
alternation in a maze.

Stimulus Satiation. Glanzer (1953a) conceptualized alternation as being a

stimulus process rather than a response prdcess. In his view, 1t is stimulus
satiation which reduces the tendency to make a reéponse leading to immediate
re-exposure to a stimulus. Glanzer presented hig bésic theory in thg form

of a postulate: —

Each moment an brgéhism perceives a stimulus-object or
stimulus objects, A, there deve]ops a quantity of stimu-
lus satiation of A.
Because stimulus satiation inhibits the organism's tendency to respond
to a stimulus to which it has very recently been exposéd, this cencept has
been labelled stimulus inhibition in Tine with Hull's reactive inhibition.

Like reactive inhibition, stimulus satiation dissipates with time but Glanzer

would not predict a relation between alternation and amount of work.



The results of two studies (Montaomery, 1952; Glanzer, 1953b) provided

evidence that supported. Glanzer's interpretation of spontaneous alternation.

Both Montgomery and Glanzer demonstrated that it was the arms of the maze
that were being alternated rather than the right-turning and left-turning
reSponsés. A cross{+) maze, constructed so that an arm‘could be-blocked off
in order to form a conventional T maze, was used in these experiments. The
rat was started frdm opposite arms on a]tefnate.trials. This pracedure had
the effect of pitting stimulus and response prdCesses agaiﬁst each other,
It was found that when the rat entered from one éide of the maze and turned
into the right.arm, it would tend on thé second‘tria1 entering from the
opposite side of the méze,vtd repeat the Eight turning response which wOu]d
lead it into the previously unentered‘arm.' Clearly, the animals were'alter—
natihé stimuli rather than responses.

" Additional evidence for Glanzer's theory was supplied by Kivy, Earl
and Waiker (1956). In this experiment rats were permitted to explore the
choice point of a T maze but wefe prevented.from entering either arm by a
transparent glass partition. During the exposure trial both arms of*the.
ﬁaze were black. On the subsequent choice triaf in which one arm of the
maze had been changed to white, the animal tended to enter the arm which had

been changed.
5

Stimulus Change. In 1956 Dember conducted an experiment which presented some

A

difficulty for the stimulus satiation formulation. Rats were allowed to

explore the choice point in,a T maze in which the arms were blocked off by

glass partitions as in Kivy, Earl and Walkers' study. However, during the
exposure period in this experiment one arm of the maze was black and the

other was white. On succeeding trials, the rat, faced with a choice between

two stimuli for which it was equally catiated, tended to enter the arm which

. : ~
had been changed either from black to white or from white to black. Dember's



finding cast doubt upon the adequacy of the stimulus satiation concept
becausé this result could not be predicted on the basis of Glanzer's theory.
In attempting to integrate the stud{es 1nvo]ying exploratory behavior or
novelty, Dember (1961) proposed that these are all cases of the organism
seeking stimulus change. Alternation represents, in simple form, the basic
characteristic of motivated behavior which is the "optimiZation of amount

of stimulus variability or complexity."

“Curiosity" Drive. Yet another view of the motivational determinant of

alternation was proposed by Montgomery (1952) who speculated that alterna-
\\tion was = special case of exploratory behavior Instigated by a curiosity
drive rdingly, eip]oration i§ elicited by novel stimuli, the strength
of the drive being a decreasing function of time of exposure. Alternation,
thérefore.,can be exp]ained.in terms of relative novelty. The exp]oration
of one arm of the maze reduces its novelty so that on the succeeding trial
the animaL’will prefer the more novel alternative. | |

In 1958 a study was undertaken by Miles which was designed to discover
if learning for éprOratory and manipulable incentiyes ﬁou]d be demonstrated
in the absence of prior association of these activitfés with drive feduction
Kittens were used as subjects in this exper1ment and their past history was
controlled so that neither exp]oratory nor man1pu1atory behavior was asso-
ciated with a reduction in dr1ve. It was observed that, while eating, the
‘kittens did not handle either the food or the food iéh which was promptly
removed after each feeding. The kittens were then- SYained in a Y maze on a
position habit with man1pu1ab1e objects as 1ncent1ves After removal of the
incentives from the maze, the subjects exh1b1ted a typ1ca1 extinction '
function. Moreover, with the food dish present as an 1ncent1ve in one arm
of the maze, the kittens learned to reverse the1r original position habit
. by entering‘thg other arm- for a reward condition which allowed them to

t



explore the room for a short time. Thus the kittens learned a reversal
“habit in order to explore the room when this revergpl was oppdsed by a
strong acquired teward, the food digh. : | | )
The results of Miles' experiment led to cénsideration of é§ploratory
. behavior as being autonomously motivated and lent credence to Mgptgomery's
notion of a curiosity drive which is elicited by novelty and is %pdependent
of secondariiyvderived incentives. \ 7
Novelty’redﬁction is essentiaf]y similar to stimulus satiatioﬁ\but the
concept of a curiosity drive is one that has been widely criticizedfby-drive
reduction theorists. Their basic objection to this formufation is éhat
d}ive is alternately raised and lowered by exposure to the same novel

stimulus, an eventua]ityiwhich cannot be readily accounted for by traditional

drive theory.

-

Traditionai‘drive theorists have argded.that, accoféjng to the curiosity
drive formulation, novel stimuli are both drive producing'éhd reinforcing.
Thqs, it may be concluded that novel stimulj are unique among reinforcers
in that their reinforcing effects are obtained through an inerease in drive.
iBecause drive theory is committed to tﬁe position that only a reduction in
drive can be reihforcing. the assumptions of a curfosity drive, as proposed
by Montgomery, are untepable for these theories.

“Boredom" Drive. It was Myers and Miller (1954) who introduced the notion

of a boredom drive. They suggested that homogeneous or monotonous stimula-

tion produces a drive which may be reduced by sensory vgriety. “In effect,
these authors ascribe drive‘inducing properties tolstimu1us satiation and
have elevated satiation to the status of a motivat{Zna1 construct within
the framework of traditional drive-reduction theory.

In éupport of their interpretation, Myers and Miller reported an experi-

ment in which they demonstrated that physically satiated rats will learn a
 J



bar pressing response in order to open a door leading from either a black to
a white compaktment or from a white into a black one. These investigators
speculated that exposure to the original compartment prodyced a boredom
drive which métivated the bar pressing behavior resu]ting'in the reinforce-
ment provided by the novel compartment. | “
However, although both the expefimental operations and the results 6f
the Myers and Miller study conformed to the drive—reduction~paradigm, some
theorists have rejected this motivational model and have cited the findings
of other studies in the area to justify their position. For example, Harlow

(1953) found that monkeys would work for long periods of time solving

puzzles requiring them to release a pin in order to 1ift a hasp from a

staple and to remove a series of hooks from a corresponding set of eyes. It
appeared that the animals would perform these tasks under the'influsnce of
the high level of stimulation produced by the performance of fhe necessary
manipulations and with no reward other than the reinforcement int}insic to
the operations involved. |

Optimal Stimulation. Rejecting the principle that drive reduction is an

essential feature of learning, Leuba (1955) proposed that the reduction of

»drive’is but one subordinate component of a more general principle which he

termed “optimal stimulation." Accordingly, the optimal level is achieved by
means of behavioral responses which "when overall stimulation is low, are
accompanied by increasing stimulation; and when overall stimulation is high,

those which are accompanied by decreasing stimulatio

Optimgl Arousal. A physiologically oriented theory, ec:. ~“ally an exten-
sion of Leuba's position, was introduced by Hebb (1955). ‘uggestgd that

the‘total stimulation to which an organism is exposed affec  behavior through

the medium of sensory feedback from the cortex which activates the a.usal

”sttem located in the brain stem. Because Hebb conceptualized srousal &:

//



being'solely an energizer to wﬁ{ch he ascribed no cue function,.he equated
the organism's level of arousal with its state of genefal drive ana tnus,
_for him, these two constructs were interchangeable.

- Following Leuba, Hebb proposed an optimal level of arousal representing
the'degree of arousal (or drive) that is most conducive to learning. Con- u
sequently, he concludes that, ". . . at low levels an increase of drive
intensity may be rewarding; where af high levels it is-a deLrease that

rewards."

Optimal Activation’' (Arousal). In 1961 Fiske and Maddi published a general

theory of motivation in which they made extensive use of the concepts

developed by Dember; Leuba and Hebb. According to Fiske aﬁd Maddi, stimulus

variation has an arousing effect upon “he organism. This arousal is acti-
vated by the impact of the stimulus and the impact is a function, not only
of the variation provided by the stimulus, but also of tts intensity and its
perceived significance. Impact producing stimulation may come from extero-
ceptive, interoceptive or cerebral soufces. |

Fiske and Maddi postulated three aspects of stimulus variation:

1) A stimulus can d{¥fer from the preceding one and the 1afger the differ-
ence the greater will be the fmpaéﬁ from this source.

2) A"s;imulus can be novel. However, novelty should be regarded as rela-
tive because very few stimuli are entirely new or'strange. Novelty-
results from the extent that a stimulus differs from the total range of
previously experienced stimuli and is aTso dependent upon the length of
time which has elapsed since the previous experience. _

3) A stimulus can depart from some pattern or regularity. This departure

from regularity produces unexpedtedness being related to the strength

of the expectancy built up by prio~ experience. | ‘t

L)



11

These three aspects of stimulus change involve differences in elther
meaning or intensity. Therefore, total stimulus impact includes al] three
sources of impact and their interaction. '

Fundamenta]_to Fiske and Maddi's’theory is the concept of'an ~optimal
level of activation (arousa]) Thus, when these authors assert that both
increases and decreases in arousal may be re1nforc1ng (depending upon the
individual's level of stimulation and arousal) they are joining Leuba and
Hebb in tHei; deviation from the traditional drive-reduction¥reinforcement
model. |

The foregoing account has been a brief outline of the evolution of some
of the experimental work and theofetical speculation which was to influence
the development of the two major theories in the_area of exploration with
which this paper is primarily concerned.

Berlyne's Two Factor Theory of Exploration

Initially, Berlyne (1950; 19§5) dealt with exploratory behavior as
bart of a general b]an to extend Hullian prihcip]es into the area of
perception. The two major postulates of his system were:
1) When a novel stimulus affects an brganism‘s receptors there will occur
a drive-stimulus producing response called curiosty.
2) As a cUriosity arousing stimulus continues to affect an organism's
receptors, curiosity will diminish.
The process hypothesized by Bef]yne takes place under the Hullian model
“of extinction with both reactive inhjbition and conditioned inhibition being
generated. Thus a novel stimulus evokes a response which ]eadé to a drive-
stimulus and with continued exposure extinction will occur. |
Beriyne (1960) regarded the curiosity drive as having référence to a
wide range of behavioral events for which no specific biological function

could be identified. In his view, this drive state is induced by experienced
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uncertainty resu]tfng from insuffjcient information in a given environmental
situation, . | |

In 1963 Berlyne presented a systematized theory of behaviof WHich incor-
porated the concept of optimé] arousal within its motivational framework.
Like Fiske and Maddi, he proposed that.behavior is directed toward main-
taining an optimal Tevel of arousal, this level being determined by the \
impact of the stimulation to which the organism is exposed. For Berlyne,
st1mu1us impact is a function of both the novelty and intensity of the
impinging stimulation,

However, there is a critical diffekehééhbetween tﬁe theoretical position
of Fiske and Maddi and Berlyne with respect to the concept of arousal op
drive.” Whereas Fiske and Maddi concluded that both increements and decre-
ments in drive level could be reinforcing, Berlyne handled arousal within
the tradftiona1 Hullian drive reducfion paradigm. With his proposal that
arousal is a U-shaped function of stimulus impact, Berlyne was able to show
that both high and low values of stimulus impact could produce high arousal
or drive (see Figure 1).

On the basis of fhis hypothesized relationship between'drive ;?d_
stimulus impact Berlyne (1963; 1965) has developed a two-factor thebry of
exploratory behavior based on a distinction.between specific and diversive
exploration. ‘ ' 2

Diversive exploration is 1ikely to occur when an an1ma1 has spent some
t1me in dull or monotonous surroundings and thus d1vers1ve explorat1on has
the function of ". . , introducing stimulation from any source thch is
‘interesting' or ‘entertaining'."” In‘this éonnectionz Berlyie speaks-of:an
aversive condition of “"boredom" which may motivate the 1ndiv1dda1 to seek

S
out diversive stimuli and which may be reinforced by this type of stimulation.
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Specific éxpToratiqn. on the other hand, is behavior which is aroused
by an aversive condition which Ber]yng‘refers to as "perceptuél curiosity."
This condition is induced When perception of a sector of the stimulus fié]d
1eaves'the‘organism in a state of uncertainty with regard to its character-
istics. Specific exploratory responses have the aim of providing additional
information through the prolbngation or intensificatioh of stimulation from
particular sources which are relevant to the stimulus field.

Actording to Berlyne, the primary determinants of speciff; explorations_ .
are a class of stimulus properties described by the terms, 'novelty', -
'change', 'surprisingness', 'incongruity', 'comp]exity'l 'ambiguity‘,land
‘indistinctness'. , He refers to these as collative properties because they
all depend upon collation or compafison dflinformation from djfferent
stimulus elements and all fnvo]ve subjective uncertainty which can be des-
cribed in information-theoretic terms., Berlyne points out that this kind i
~of uncerta}nty is a function of subjective "probabi]itfes" and should not
be confused with’the objective'probabilities of information tﬁéory,

For Berlyne, conflict is the essential feature underlying the motiva-
tional effects of thé collative variables. Perception of a collative
stimu1us_simu1taneOus1y instigates at leabt two incompatible response ten-
dencies. It:is the conflict produced-by activation of these mufua]]y
inhibitive responses which generates the drive for specific exploration,
Subsequent exb]oration serves the function of resolving conflict-induced
uncertainty through the receipt of information leading to the emergence of
a prevai]ihg response. |
| In 1957, Berlyne empirica]ly demonstrated that the conflicting elements
in surprising and incongruous stimuli cou]d‘evoke "perceptual curiosity' as
measured by the number of instrumental responses performed 1n order to

obtain a series of brief exposures to stimuli with these characteristics.
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In this experiment human subjects were seated in a darkened room facing a
tachistoscope Depression of a f1nger key resulted in a brief (. 14 sec. )
exposure to a stimulus card and the number of key presses to view a part1-
cu]ar.cardjwas assumed to reflect the intensity of the drive aroused by

the stimulus figuke pictured on the'card. Ber]yne found thai when a single
stimulus card combined two properties which the subjects had Tearned to
regard as incompatible (1ncongru1ty conflict), the mean number of responses
for exposure to cards of th1s type was significantly higher than for cards
depicting congruous figures.. Also, there were significantly more Jresponses
made for cards which failed to conf1rm expectations produced by exposure to

preceding cards. (surpr1se -conflict). " o C
i

In-a later series of studies, (Berlyne, Craw, Salatapek & Lew1s. 1963;
Ber]yne & Lewis, 1963; Berlyne & McDonnell, 1965) Berlyne and h1s ass ciates
showed that arousal, as measured by EEG frequency and- GSR magn1tude wa
pos1t1ve1y re]ated to collative variables such as novelty, surprisingness -
and incongruity. Because Berlyne (1960; 1963) has equated arousal with the
energ121ng aspect of drive, these studies provided additional evidence that
the collative variables are drive 1nduc1ng

With respect to perceptual curiosity, the drive elicited by collative
stimulus propert1es is considered to be spec1f1c in character because it is-
directed so]e]y toward the acquisition of that part1cu1ar informat1on which
has the capac1ty to relieve a conflict-produced uncerta1nty when conf]1c§‘
is unduly high other forms Qf behavior such as_f]ight or thhdrawalvmay/be
exhibited, but when conflict is moderate in intensity the preferred mode of
conflict diminution will be speciffc exploration. This tendency to explore

is especially compe111ng in the case of human beings in whom-*", . . symbo]1c

representat1ons of stimulus patterns are apt to 11nger after they have left
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the stimulus field and to prolong any disturbance to which the stimulus

pattern gave rise."

The goal of specific exploration is' the reduction of perceptual conflict

e

by means of a modification of cognitive structure which leads to the recogni-
tion, classification or gategorization of a stiﬁu]u:i:melex. This str&c—
tural reorganization ensues when exposure to new information results in a
resolution of the incompatibility6f the conflicting responses, to the
introduction of a novel response which is stronger than the competing ones,
or to a strengthening of one of the conflicting responses in + 'ation to the
5thers.» Thus specific exploration may.be viewed as shan;ng_common charac-
teristics with deNision making and other problem solving behaviors.,

It is evident that when Berlyne ascribed aversive qualities to mono-
tonous surroundings he is aligning himself with the 'stimulus satiation'
theorists - Glanzer, Myers and Miller - bdt when he discussed specific
exploration he places himself within the 'curiosity' camp with Montgomery,
But]er and Harlow. It is this latter position involving the concept of
perceptual curiosity that has been criticized by Fowler (1965) Qho objected

.to Berlyne's formulation on two counts: "One could argue, then, as Berlyne

has, that novel, unexpected, and/or perceptually ambiguous stimuli first

s o o

rajée and then reduce drive, the tw&xprocesses of drive induction and ther
feduftion (reinforcement) taking place in immediate succession. Unfor-
tunately, there are two difficulties inherent in this position; first, for
the conceptualization to be meaningful and thus assessable, reference mdst
be made to the two processes in contexts that aré clearly separable and
definable as such in terms of specific operations, but this would seem
virtually impossible; secondly, by assigninéldrive-inducing properties to

novel, unexpected or ambiguous stimuli, there appears to be no clhearly



16

discernible basis for predicting exploration because it logically follows
¢ - - ’
that the animal may reduce its curiosity drive by simply turning away from

these stimuli rather than exploring them." .

Fowler's Single Factor Theory of Exploration

Fowler's theory represented an attempt to explain exploratory behavior
exclusively in térms of the drive reduction model. Fowler (]965; 1967)
rejected Berlyne's distinction between specific and diversive e*p1pration.
For him, all exploration is diversive in character and is motivated by a
'boredom' drive arising from stimulus change deprivation. By taking this
position, Fowler avoided the necessity for ascribing both drive—redﬁcing
arld drive-inducing properties to the same novel stimulus and made it possible
to account for exploration within the framework of traditional drive reduc-
tion theory.

Expand?ﬁﬁ\upon Myer and Miller's concept of a “boredom'»dr1ve, Fowler
theorized that boredom motivation may be defined in terms of the length of
time that the organism 15“@xposed?to a relatively unchanging stimulus
condition. |

'.Curiosity, on the ather hand, is thé‘organism'é learned 'anticipation'
of the novel or unfamiliar stimuli that it experiences upon performing some
instrumenta]rresponse. Thus 'curiosity' is an incentive-motivational
constrdct which may be defined in terms of the magnitude of the stimulus
chénge for which the animal previously respohded and is classically condi-
tioned in ihe same manner as the fractional anticipatory goal response of
Hull (1953) and Spence (1956).

For Fowler, theré is no intrinsic difference between the mechanisms
underlying exploration and thdse involved in abpetitive and escape behaviors.

The presence of food elicits the respcnse of eating in the hungry animal;
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intense stimulation; e.g., shock, induces withdrawal or escape reactions énd
similarly, a change 1n.st1mu1at{Qn evokes the consumatory response of ex-
ploration. Also, j.st as increasiﬁg amounts of food and greater intensities
of shock elicit, respectively, more salivating, chewing and more vigorous
escape activity, so do greater changes in stimulation induce more responses
such as 'orienting to, attendihg.to, and perceptually ingesting stimulus
change'. However, Fowler 1mposed'a limit upon the magnitude of the change
which would be effective in producing investigation. He pointed out that
change in the direction of too great intensity or too much novelty may

result in fear reactions and, consequently, would at least temporarily, not

be conducive to exploration.

When Fowler included 'perceptual ingestion' as comprising one aspect of

the consumatory respcnse to stimulus change he did not elucidate upon.the
specific meaning of this term. In his 1965 paper Fowler related exploration
to information theory by stating that, "The picture is one of the organism
needing, seeking, and processing info}mation, not in the sense of receiving
signals or stimulus input, but in the full theoretical sense of the word."
This statement indicated that he had made entropy, or the #eduction of
uncertainty, the v« + exploration and this view moved his theoretical
position closer ha* ~ Berlyne. However, in a 1ater}and more extensive
article (1967), Fowiv: made no reference to information theor; and did not
attempt to accommodafe this conceptualization within his subsequent formu-
lation.

In this later article, Fowler described four experiments in which hé;'
undertook to identify and investigate the relationships among some ©of the
motivational variables associated with exp]oration: ‘In addition, he:hopéd

to demonstrate an integrating principle which would link studies such as
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those of Butler (1957) and Fox (1962). which showed that the rate of res- .
-ponding for visual incentives was positively correlated with the duration
of visual deprivation, with‘theistudies of other investigators (e, g.,
Henderson, 1953% Stewart, 1960) who had found that the frequency of res-
ponding for changes in light 111um1net1;; would 1ncrease correspondingly
with he1ghtened intensities of illumination.

Fowler was particularly interested in determining the effects of short
term stimulus change deprivation upon exploratory activity. Hls specu]at1on
that short term satiation is a Yelevant variable was based on an alternat1on
study by Glanzer (1953) who reported that when rats were exposed ‘to one arm
of a T maze and then were permitted to choose between the two arms on the
next trial, the tendency to alternate arms 1s greater if the t1we of exposure
to the initial arm is for 15 or 30 minutes rather than for on]y one minute.

Fowler's first experiment was an attempt to discover whether tae concept
of an exp]oretory drive could be operationally defined in terms of the dura-
tion of exposure to a stimulus complex prior to the opportunity for explora-
tion of a relatively novel stimulus situation. The equipment utilized iﬁ
this study consisted of two compartments joined by a runway. Rats were
confined in the first compartmer;, #hich was painted black, for either 1, 3
or 7 minute périods. They were then released and a]]owed to explore the -
second compartment which had white side panels, for periods of either 0, 1
or 3 minutes. As predicted, ow]er demonstrated that longer exposure periods
in the start compartment produced faster runway performance whereas more
extensive exposure to the relatively nove] goal surround resulted in
progressively slower runn1ng speeds. However, in assessing the results of

this experiment he concluded that confinement per se could have accounted for

the obtained differentials in running speed.
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In his second experiment, therefore, Fowler sought to avoid the possible
C unding effects of confinement by holding exposure time in the goal
cc:rnnXent constant for all the animals over all trials. In this study,
after an initial exposure of either 3 or 7 minutes in a black start com-
partment rats were permitted to explore, for one minute, a goal compartment
which differed in br1ghtness from the first compartment, the difference being
varied across groups Results indicated that running speed was’ pos1t1ve]y
related to start compartment exposure time, to 1ncreas1ng goa] br1ghtness and,
consequently, to the magnitude of the difference in brightness between the
start and goal compartments. .

Fow]er interpreted the findings of these first two experiments as pro- ‘
viding a basis for defining stimulus exposure a} a drive inducing operation
and for defining br1ghtness change as an incentive operation. As a conse-
quence, his third study was primarily concerned with eva]uat1on of the pre-
‘sumed motivational or "performance" aspect of these variables. In order to
test the effects that alteration of drive reinforcement conditions would
have upon performance, he independently switched, late in the runway training
of different groups of rats, ejther the start -exposure or goal- br1ghtness
condition to which they had been subJected earlier in their tra1n1ng It was
found that changes 1n.tra1n1ng cond1t10ns produced rapid shifts in runway
performance which were appropriate to the newly imposed training conditions.

Fowler's final experiment was designed to examine the effects on runway
performance of the differences between the br1ghtness of the start compart-
ment and the rats’ rear]ng and ma1ntenance cages. He found that by. the end
of training, running speed was independent of prior rearing brightness but
that runway performances corresponded to the degree of brightness similarity

between the maintenance cage and the start compartment from which the rat was

*
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4

run. This finding led Féwler to the conclusion that “. . . performance
inétrumenta] to a éhange in stimulation is dependent not only on the simi-
larity and duration but also-the recency, or temporal proximity, of those
stimulus conditions to which S is expoéed prior to its expioration of the
nov-1 or changed stimulus condition."

Specific predictions based on Fowler's theory are derived from his
N

formula adapted from Spence (1956):

N Te, Pe, Ce’ Mc, Te’ Nc
R=Hx( D X K ) -1

R - streﬁgth of .the tendency to respond
H - function of the number‘ofbtraining trials (N)
I - relates positively to the number of ﬁon-reinforced training
trials and possibly to the delay in reinforcgment following
response evocation |
D - Drive is operationally defined as an increasing monotonic function
of the time dr length of S's exposuyé (Te) %o the stimulus condition
that antedates or is concommitant with the dbserved response. D
includes an-additional paraméter of exposure (Pe) to the observed
response. An additional determinant of D ig tﬁe constancy of S's
exposure condition (Co). The satiation-drive effect relates posi-
tively to the constancy or homogeneity of S's condition of
'expogure |
K - Incentive motivation is operationally defined in terms of the
magnitude of the change in stimulation (M) that/is made contin-
gent upon the observed response. Value of K is also détermined
by the length of S's exposure (Te) and the number of trials on

which a change is provided.(NC).
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FoQ]eq's definition of 'curioéity' as the animal's conditioned aqtici-
patory reaction to stimulus change reward}(rc) provides the mechanism.by'
which K exerts its influence upon the 1n;trumenta1 response which leads to
stimulus change. |

This construct also provides the basis for proposing a general
‘curiosity' factor. Fowler stated, "With the curiosity construct given
reference in the present’formulafion to the animai's acquisition of a con-
dition of object-specific anticipatbry reaction, it should not be overlooked
that the animal's previous'history may be rep]éte with conditioned antici-
patory reaétions of orienting to and pérceptua]ly attending to each and
every novel or changéd condition‘experienced. Thus, it may well be that,
as a result of the anjma1's continﬁous encoun£er with stimulus variation
(Titerally a change at every turh) an anticipatory investigatory reaction
is conditioned generally in the manner of a learning set." Consequently, Fowler
is able to account for exploratory behavior which may occur in the absence

of conditions which produce boredom.

The Present Study

The‘primary objective of thisvstudy is to test differeétial hypotheses
 &er1ved from the theoriesfbf Berlyne and Fowler. For purposes of prediction
the cfitica] dissimilarity between the two formulations lies in the drive
properties of the perceptual-curiosity and stimulus satiation conceptda]iza-
tions. “

—.According to Berlyne, when peféeptua1 curiosity 1is %?oused by a stimulus
pattern, only the recipient of informatipn fe]evant to that specific

stimulus configurafion is reinforcing. Furthermére, although perceptual
cdriosity eventually dissipates with time, the perceptual conflict may

endure in symbolic form for some unspecified period.
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Berlyne's assertions lead to the following expectations:

Hypothesis 1

Wheh subjects are exposed to an incongruous stimulus configuration per-
ceptual cpﬁf]ict will be generated. When this exposurelisifor a brief period
and the subjects are.then given an opportunity to view the same stimulus it
is predicted that indicators presumed to measure drive will reflect a‘deqided
preference to view the same stimulus copfiguration in order to reduce}per-
ceptual conflict. On the other hand, when subjects are exposed for an
Jitended period of‘time to an 1ncohgruous §timu1us configuration, it is
predicted that perceptua1 curiosity will be resolved and that they will then
prefer to view a.different incongruous stimulus. |

For_Fowler. the relevant variables underlying the tendency to explore
are the 1ength-of time that an organism has been deprived of stimulus change
and the anticipated magnitude of change in stimulation that is made contin-
’gent upon the instrumental response. Fowler's formulation leads to the

following expectations:

Hypothesis 11 \ |

It is predicted that When subjects are briefly exposed to an incon-
gruous stimulus eomp1ex. measures of drive will reflect a weaker preference
to view a different incongruous stimulus than when exposure to the initial
stimulus is an extended one.

However.‘because some increment of satietion is built up over time,
Fowler's theory provides no foundation for predicting that the subject wou]d.'
prefer fo view the same stimulus complex after either the'brief or the
’extended pre-exposure periods.

Therefore, the major conflicting predictions originating in the thebries

of Berlyne and Fowler are concerned with subject preference for either same
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or for different stimulus viewing following brief initial exposure to an

incongruous stimulus.
Closure

It was the Gestalt psychologists who fihat drew attention to a pheno-
menon of visual perception which they termed ‘closure'. They were referhing
to the tendency of an individual to recall an incomplete configuration, such
,as a circle with a missing section. of contour, as having been nearly intact
than was actually the case. This effect was stated as a principle of per-
ceptual organization by Koffka (1935) whoéwrote, "Closed areas 4re more
stable and therefore more readily produced than unclosed ones."

It is important to be aware that, or1g1na]1y, closure was operationally
defined in terms of the tendency, in retrospect, to report a readily recog- -
n1zab1e geometric figure as be1ng closer to completion than, in fact, 1t
was. This type of visual c]osure was essentially a form ofvopt1cal illusion:
in which®the recollection of the figure did not match thé actual repre-
sentation but was influenced by the subject's anticipation based on prior
know]edge of the appearance of the comp]eted f1gure ,

The standard tests which have subsequently been developed to investi-
gate the phenomenon/of closure have required the 1dentification of an
1ncomp1ete depiction of a complex stimulus configuration. A]though the
possibility of an illusory component cannot be ent1re]y dlsm1ssed this
ability, for the most part, requires the subjects to perceptually organize
the given elemenfs‘of.the stimulus in such a way that an inference may be
made as to fhe nature of the missing cues. Consequently, closure has been
operationally redef1ned in terms of the ability to correctly label an
“incomplete configuration.

The first widely used test designed to measure closure tendencies was
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introduced by Street (1931). The Gestalt Completion Test requires 1dent1-
f1cat1on of the subject matter of a series of pictures in which some
relevant, distinguishing details have been om1tted This test, or varia-
tions thereof, has since been employed as a measure of v1sua1 closure
ab111ty in most of the studies in the area up to the present time.

Thurstone (1944) revised Street's Gestalt Completion Test and included
the revision in the test battery which he developed for use in his factorial
analysis of perception. Twe factors emerged frdh this analysis which
Thurstone identified as flexibility of closure and speed of closure and
which he‘subsequent]y edded to his inventory or primary mental abilities.
These factors were also isolated by Bechtoldt (1947), Botzum (1951)‘and
Pemberton (1952a) and were described by Botium .as follows:

Flexibility of closure - Facility in organizing simultaneous v1sua1 con-

figurations under the d1stract1on of continuing act1v1ty

Speed of closure - Facility in restructur1ng perceptual material possess1ng

a weak intrinsic structure.

Both Botzum and Pemberton found a positive re]atidnship betWeen
f]exibi1ity of c]osure and measures of analytic and deductive redsoning
but speed of closure appeared to be a purely perceptual factor. Support
for this conclusion was provided by Meoney (1957), who discovered that
closure ability in children was independent of age. On the other hand, a
study by Pemberton (1952b) yielded a positive corre]atibn between épeed of
closure and certain personality trajts. She reported that people w1th h1gh
closure ability tended to be tidy and systematic and that they were 1nc11ned
to avoid amb1gu1ty

In 1951, Mooney and Ferguson consﬁructed a paper and pencil test of

visual-closure which represented a development of the test originally
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created by Street. The items were similar to the ones used by Street but
the essential structures of many of the incomplete f1gures were more d1ff1-
¢ult to apprehend than those of prev1ous tests., Consequent]y,‘Mooney and
Ferguson found striking d1fferences.1n perceptual ciosure ability. These |
authors concluded that, "These closures appear to be instances of simple
insight at the perceptual ]eve] They cannot be 'reasoned out', nor is’
there any device whereby they can be W111fu]1y effected An 'insight' comes
or it does not, it may come at once, in one instance, or be]ated]y in
another."

With reference to Berlyne's theory, as previously speculated, when |
subjects.are permitted to view an 1ncongruous stimulus for a brief period
of t1me/ perceptual conflict will be generated, not on]y by perception of
its 1ncompat1b]e components, but also by the brevity of the exposure. That
is, it would be ant1c1pated that, dur]ng a very brief exposure period when
the subject is 11m1ted to a mere glimpse of the stimulus conf1gurat10n,
there would not be suff1c1ent time for h1m to fu]]y perceive all of the
relevant cues assoc1ated with identification of the stimulus. Thé subject's
perceived information regarding the incongruous figure could, in a sense,

be conceptualized as being 'incomp]ete' Thus, his. situation would be

. somewhat ana]ogous to that of a subject required to recognize the subject

matter of a st1mu1us confz?urat1on in which some of the identifying cues
had been omitted,
It is the secondary purpose of this study to examine the possible effects

of high'and Tow closure ability upon performance fn the various experimental

conditions. If closure is related to eff1c1ency of perceptual organ1zat1on

it may be speculated that the perceptual conflict aroused by incongruous

visual stimuli wou]d be more speedily resolved in subJects with high

“closure ab111ty



METHOD

. The present research was comprised of two experiments. The essential
di fference between them hinged upon the subjects' freedom to choose a
particular stimulus for viewing. In Experiment I, following in1t1a1
exposure to ad incongruous stimulus, subjects were either re-exposed to the
same sfimu]us ("SameiCohdition") or‘were'shdwn a different incongruous
stimulus ("Different-Condition") depending upon the experimental condition
to which they were assigned. Thus, these subfects had nd part in the.
selection of the second stimulus. In contrast, in Experiment II, after the
1n1t1a1 cxposure to an incongruous stimulus, each subject had the choice of
‘ v1ew1ng either the same stimulus or a different 1ncongruous st1mu1us
Subjects. Fifty SUbJeCtS participated in this study, 32 male and 18 female
students at the Uhfversity of Alberta who volunteered as subjects in order
fo meet requirements for an introductory course in psychology. Students
1nd1cated their willingness to take part in the study by writing their
names, telephone numbers and a preferred date and time for testing in a
booklet prov1ded for this purpose. Of the total samp]e 40 served as
subJects in Experiment I and 10 as. subjects in Exper1ment Il. Half of the
subjects in Experiment I were random]y assigned to the "Same- Condition" and
the other half were assigned to the "Different-Condition." Randomness of
assignment to conditions were achieved by writing the numbers»from 1 - 40
on separate pieces of paper and placing them in a container in whic: they
were thoroughly mixed. Twenty numbers were then drawn and matched with the
order of subject appointments. For example, the numBer 8 would represent
the eighth subject scheduled to come for test1ng The subjects whose
positions in the appointment sequence. corresponded to the 20 numbers drawn

from the container were tested in the "Same-Condition" and the rema1n1ng 20

26
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subjects in the "Different-Condition." For reasons which will be discussed
later in th1s chapter, no such random assignment of subjects was necessary
in Exper1ment IT. The subJects in both experiments were tested 1nd1v1—
dually in sessioes which varied. in Tength from 20 minutes to one half-hour
and which teok p1qce in the morning, afternoon or evening at hours conven-
ient to the subjeets.

/

Testing Room. Testiﬁg was cdnducted in a room, 9 X 10 feet, which contained

two rectangular tables and three chairs (Figure 2). In order to control for
variations in external conditions of light or darkness, the two windows in
the room were covered by black, felt-like cloth. Visual difficulties
presenfed‘in the.adjustment from.relative darkness to a brightly 19t screen
were overcome by dim i]]uhination from an overhead flourescent Tighting
fixﬁure with a single operative tube.

Stimulus Slides. Sixty-four 2 X 2 in. co]oured projector slides consisting

: of 32 different slides, each dup11cated once,were utilized in th1s study.
The 32 different slides were randomly assigned a number from ] - 32 corres-
ponding- to the order in wh1ch they were drawn from a conta1ner in which they
had been placed and shaken. - N
| The stimulus slides were developed froﬁ composite pictures pasted onto
cardboard sduares. The pictqres were made up from cut-out parts of illus- . 4
trations of peop]e,.animals and objects, . These various parts were recombined
to produce incongruity which was manibu]ated to conform to -Berlyne's (1957)
definition of "incongruity conflict," described as being aroused by a
stimulus pattern the elements of which the subject has learned to regard as
1ncompat1b1e |

The conf]icting characteristics of'the sti@uius slides fell 1nto two

general categories: (1) juxtaposition, e.g., a giraffe's head'su&erdmposed_
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ugén a zebra's body; and, (2).distortion, e.g., a small ~hicken perched upon
a large egg. Additionally, the depicted stimuli var =d in complexity and
degree to which their component elements were incompatible (see Appendix A).
Apparatus. Two kodak carousel slide projectors, fitted wifh 5 in. lenses,
were placed three feet apart on a table at a distance of 6 fegt from a 40 X
40 in. projector secreen. They were positionéd at a convergent angle so
that both machines were focused upon the same central portion of the screen
(see Figure 2). |

. | | EXPERIMENT I
Projector 1 - This projector was ope(ated by the experiméntér,who pushed a
button to present the 1nitﬁa1 slide in each series of two slide presenta-
tions. The length of presentation of this slide was controlled automafica]]y
by a manually set timer. |
Projector 2 - This projector was operated by the subject by means of a hand
control. When instfucted to do sowby pge examiner, the subjett pressedva
button,on the hahd control in order to éaQ§e the second slide in the ﬁgries
to be projeéted Qnto the screeh; his gecohd button press caused the dis-
appearance of that slide and the presentation of a darkened screen. The
latter effect was created by projectioﬁ ofﬁgf{aes made of cardboard. Thus -
each alternate button press caused the screen tovrémain dark during the
interval between the stimulus presentations.
During this 1hter-ttia1 period, always 15 sec. in duration, the

experimenter recorded (a) the length of time betwéen the disappearance 6f
the initial slide and the su?ject'$ first bytton press (latency); and,
(b) %he length of time between the subject's first and second button presses,

that is, the length of’time’spent by the subject in looking at the stimulus

(duration of viewing).



29
. e

At the end of the 15 sec. inter-trial period, the experimenger pushed
a button on Projector 1 to present the next slide and the above.sequence
of events was repeated.
- Timer - Buttoh‘bressing intervals in Experiment 1 were measured by two
Hunter interval timers, Model 111, (Timers 1 and 2) placed on the table
between the two slide projectors.. Both t¥mers were regulated to provide
four dial readings in units of 0.01 sec., 0.1 sec., 1.0 and 10.0 sec.
They were wired together so that cessation of timing by Timer,l\ﬁbuld
automatically activate Timer 2. Timer 1 was also connected‘to Projector 1
and was activated by the termination of a projection from this machine.
Timing ceased with the subject's first button press (latency) which had
the effect of simultaneously activating Timer 2 and causing a slide to be
projected by Projector 2. The second button press terminated both the
timing period of Timer 2 (duration of viewing)‘and the slide presentation
by the second projector. This sequencg of events constituted one trial;
recorded read1ngs from the two timers provided the basic d;;;’for ExPer1ment
1. After the 15 sec. 1nter-tr1a1 period, when the experimenter pressed the
button on Projector 1 for another slide projection, the time indicators on
both timers returned to zero and the'nexgngria1 was initiated.

An automatic timing device was located on Timer 1 which could be
manua]Ty set to regulate the durat1on of a slide proaect1on from Projector 1.
After the f1rst trial, this timer was set by the examiner dur1ng the inter-

j

trial period immediately before the initial slide projection.

Definition of One Trial. In order to moré clearly describe the experimental

procedure, a definition of one trial is presented below.

Each trial consisted of nine discrete events:
1) Initial slide exposure

-~ -
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2) Termination of initial slide exposurec
3) Button press indica desire to view second . ide
4) Automatic second slide presentation
Button press indicating desire to terminate sec ...d slide presentation
6) Automatic termination of second slide presentation
7) Fifteen sec. inter-trial interval 4
8) Recording of latency and duration data
9) Manual setting of automatic timer for duration of initta] §1jde exposure
Each subject was given a total of 16 trials. The first 4 trials .were
for the purpose of training the subjects on the experimental- procedure.
Only the datalrecorded.for the remaining 12 trials was 1nc]udedlin the
statistical analy. .. |
During Experiment 1 the subject was seated facing the projection screen
with his back to the table on which the projectors and timers veré located.
He was positi~ 2d between the two préjectors and directly in front of the
timers which were screened from his +1ew by an upright board. The experi-
menter sat on the opposite side of the table directly behind the subject and
facing the timer dizls.and the projection screen. This arrangement is more
cTearly illustrated iﬁ Figure 2.

AJ

Instructions to Subjects. When thé'subjects came to the experinental room

the examiner attempted to put them at their ease and informed them of the
experimental procedure. The following instructions weré given to the

subjects assigned tothe "Same-Condition:"

As you can see there are two slide projectors on this
table. One of these projectors will be controlled by
you. I am going to show you some slides each of which
will appear on that screen (indicating screen) for
‘- either a brief or extended period of time. When the

picture disappears you are to press the button on this
hand control and the picture will re-appear and you can
look at it for as long as you like. When the picture
-no longer interests you, press the button a second time
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and the picture will again diﬁappear. In a few seconds
I will show you another picture and you are to do the
same as for the first picture,

Before we begin I want to explain that the purpose of
this experiment is to find out which pictures interest
you the most. I assure you that this is not a memory
test and you will not be asked any questions about

the pictures either now or later. You are simply to
Took at them for as long as you find them interesting.
Now, do you have any questions about what you are
supposed to do?

Information and instructions given to sub;ects in the "Different-
Condition” in Experiment 1 took the”same korm as those for the "Same-
Condition" except that they were told that the }1rst button press would
.resu1t in the appearance of a picture differing from the preceding‘one.
Several of the subjects had some difficulty understanding the direc-
tions and the examiner repeated them With Jemonstrations unti] the subjects

were satisfied that théf would be able to carry out the task requirements.
Stimulus Materials: T

Paper and Pencil Test of Closure - Shortly before the scheduled date for

the beginning of this study, it was decided to include a test of closure
abi]ity on the testing pfocedure. Because no standardized test was 1mmt-
diate]y‘availab1e:§a closure test was ‘Constructed by the following method:
Sixteen illustrations of’dg;mon1y observed objects were traced from
a variety of sources and a tertain amqunt of detail was then erased fro
each of the pictures. An attempt was made to arrange thp incomplete ”
pictures tn the order ofvdifficulty of idgﬁt%fication. Sequence of diffi-
culty Was detefmined by the quantity of efased detail, the complexity of the
depicted object, and by tﬁe experimenter's subjective judgment (see Appendix
B). | ’

In order to determine more Precisely individual differences in the

ability to identify the subject matter of these pictures, a time 1imit of
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90 sec. was imposed for completion of the closure test. It was administered

to all of the subjects in both Experiment | and Experiment II. Speed of

closure was operationally defined.as the number of correct responses (score)

¥

given by each subject.
After the slide presentation trials were concluded, the subjects in

were asked to seat themselves at the table where the closure test was placed.

They were told:
This is not an intelligence test. but merely a test of
your ability to identify the subject of an. incomplete
- picture. There are 16 pictures in this test and you
will have 90 sec. to try to guess what they are. You
can do them in any order. When I say "Start" lift up

X the first page and write your answers on the blank
lines under the pictures.

When the subjects had either finished the test or used up the allotted
time they were thanked for their cooperation and those who expressed curio-
sity about the experiment were told that they woqu receive a full ex‘p]ana-,~
tion of the study wen 511 the data had been collected.

Experimental Desian. The primary design of Experimen. ' was comprised of

two 4 X 2 X 3 factorials with two replicated and one non-replicated factor
each. The variables of interest and their respective levels were:

Independent Variables

Duration of Initial Exposure - During the initial exposure period of each

trial an incongruous stimulus configuration was presented to the subject for
one of four different durations: (a) 0.1 sec.; (b) 0.2 sec.; (c) 5 sec.;
and, (d) 10 sec. This represented the initial step in the sequence of

steps which constituted one trial. For purposes of further reference, ‘the
0.1 sec. and 0.2 sec. exposures will be designated as the “Brief'Inipia1
Exposure Péribd" and the 5 and 10 sec. exposures as the "Extended Exposure

Period." The four training trials consisted of one each of these initial
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exposure periods. Each of the four possible durations of initial exposure
was employed in three of thé 12 experimental trials.

Exposure Series 1. The order of presentation of the four durations of

initial exposure for the 12 experimental trials was randomized by means of
a table of random numbers. The order of presentation corresponded to the
sequencing of the digits, 1, 2, 5, and 0 as théy éﬁcurﬁed for the first
ithree times in a row of numbers in the table. The following exposure times
“were then substituted for the digits:

1

t

(a) 0.1 sec. exposure

(b) 0.2 sec. exposure = 2

il

(c) 5.0 sec. exposure = 5
(d) 10.0 sec.‘exp05ure =0

Half (n = 20) of the subjects 1in Experiment I received the order o<
durations of initial exposure in Exposure Series 1 as shown iﬁ Appendix C.
Of these 20 wubject, 10 had been assigned to fhe’“Same-Condition“ and then
to the "Different-Condition."

§5p05ure series 2. The order of presentation of the four durations of

initial eXposure for the 12 experimental trials in Exposure Series 2 was
arﬁanged to.counterbalance Exposure Series ]; For each of the twelve trials
a Brief Exposure Period was substituted for-an Extended Exposure Period in
Exposure Series 1 and an Extended Exposure Period was substituted for a
Brief Exposure Period in the first series.

This was accomplished by the substitution of:
(@)™ 0.1 sec. exposure for a 10 sec. exposure

(b) 0.2 sec. exposure for a 5 sec. exposure

(c) 5.0 sec. exposure for a 0.2 sec. exposure

(d) 10.0 sec. exposure for a 0.1 sec. exposure
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Half (n = 20) of the subjects in Experiment I received the order of.
durations of initial exposure in Exposure Series 2 as shown in Appendix C.
As for Exposure Series 1, 10 of these subjects had beeh‘assignedito the
“Same-Condition" and 10 to the "Different-Condition."

| Additionally, half (n = 10) of the subjécts presented with each
exposure series were shown slides #1 ) #4 (training trials) and_s]ides‘
#5 - #16 (éxperimenta] trié]s); the other half (n = ]0)‘were shown slides
#17 - #20 (training trials) and slides #21 - #32 (experimental trials).
Thué, in both Exposure Series 1 and Exposure Series 2 each of the stimulus
slides was presented for an equal number of Brief and Extended Exposure
durations over the course of the experiment. Also, in both the "Same-
Condition" and "Different-Condition" each of the slides was presented for
an equal number of Brief-and Extendeﬁ Exposure durations. |

" Secund Exposure Conditions - In the "Same-Condition," for half of the

subjeczs (n = 10), both ‘the Initial Exposure and the Second Exposure
consisted of projections of slides #1 - #4 (training trials) and slides
#5 - #16 (experimental trials). For the second half of the subjects (n = 10),
both the Initial Exposure and the Second Exposure consisted of projections
of slides #1 - #4 (training trials) and slides #5 - #16 (experimental
trials). For the second half 6f the subjects (n = 10), both of the
exposures consisted of projections of slides #17 - #20 (training trials)
and slides #21 - #32'(exper1mental trials). (See Appendix D)

In the "Different-Conditioﬁ,“ for half of the subjects (n = 10),
Initial Exposure consisted of projections of slides #1 - #4 (training
" trials) and slides #5 - #16 (experimental trials); the Second Exposure
consisted of projections of slides #17 - #20 (training trials) and slides

#21 - #32 (experimental trials). For the second half of the subjects in
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this condition (n = 10), the order was reversed with the Initial Exposure
consisting of the projection of s]ides #17 - #20 (trafning trials) and
slides #21 - #32 (experimental trials), the Second Exposure consisting of
slides #1 - #4 (training trials) and #5 - #16 (experimental trials), By
means of this procedure each stimulus slide was shown an‘equal number of
times in both the Initial and Second Exposure periods (see Appendix D),

Dependent Var1ab1es , ‘ ‘ j

Latency of Response - Latency was defined as the elapsed time between the

termination of yhe Initialexposure period and the subject's button press
for viewing theisecond slide. For each of the four initial exposure. periods
there were three trials for'which latency of response was'recorded Latency
was the measure of response wh1ch was utilized. in the first statistical
analysis, The three observations for each of the exposure periods were
~analysed individua]]y and constitUted the threej1eve1s of the non-fepliceted
factor in the factorial design. | '

Duration of Second Exposure - Duration of the second exposure was defined

as the timed interval between the subject's first button press for viewing
the stimulus slide, his subsequent button press for stimu]es cessation, For
each.of the four Initia]l Exposure periods there were three trials for which
second exposure viewing time was recorded. Duration of Second Exposure was
the response measure utilized in the second statistical analysis. The threel'
observations for each of the Initial Exposure periods were analysed indivi-
dually and constituted the three levels of the non-replicated factor in the
second factorial design, \ - '

Closure

In Expériment I, an additional variable, c]osqre ability was investi-

gated by means of a separate factoria1 analysis of the data. Closure



described. Two 4 X 3 X 2 factorial designs, one for each of the two Second
Exposure Conditions, Were émp]oyed. These two designs were thq same as
those previously described excépt that two levels of closure abilit; were
substituted for the Same and Different Exposure Conditiéns in:the analysis,
The{two Tevels of closure were, (a) High Closyre as reflected by é high
score on the closure téstﬁ and (b) Low Closure as reflected by a low score
| on the test. A high score on the cfosure test Qas_defined in terms of a
median split, Tﬁétlis, in both the Same and Different Exposure Conditions,
the High Closyre group consisted of those subjecfé who obtained scores
above the median, Conversely, the Low Closure group consisted of those
subjects who obtaiied scores below. the median, Median scores were dis-
regarded for purposes of this analysis, Of the subjects tested in the

Same Exposure Condition.aeight achieved scores above the median (10)
obtained by this group and eight scoréd below the median. Of the subject§
tested ip the Différ?nt-Exposure Condition, seven subjects earned scores
above the group median (9) and seven scored below the median, Therefore,
the analysis of closure ability was.comprised of data 5btained fromv30
subjects, Sixteen of these subjects were in the Same and 14 were in the
Different Exposure Condition group, haif of the subjects on both Eprsuré
Condition§ having earned a score on tHe closure test éither above or below
tﬁe median for their respective group,

’ EXPERTMENT TI - !

Experiment II was included in the Present study in order to reduce
'possible ambiguity in the interpretation of the latency data obtained in
Experfment I. That is, it was speculated that if differences between

latencies in the "Same-Condition" and ﬂDifferent—Condition" should occur
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as nredicted by the hynotheses, the choice of viewing a slide either similar
or dissimilar to the one seen in the 1n1t1a1 exposure would clarify the
mot1vat1ona1 factors ‘involved. . |

Projector - Only one slide projector was nsed in Experiment II. As in
Expehiment I, the experimenter pressed one button on-the machine to present‘
the initial slide. The Tength of presentation was controlled by an auto-
matic timer. The projector was also equipped wifh a second button which,
when pressed, caused the carouse]\to back up so that the slide which had
been projected by the initial button press was returned to the pre-
presentation position. Subsequent pressing of the f1rst button resu]ted

in a second presentat1on of the slide originally d1sp1ayed

A‘hand control, operated by the subject, was equipped with two buttons
and was connected by an extension cord to two small Tight bulbs, one red
and one white, 1ocated on a panel placed beh1nd the upright board on the
same table as the .projector. The subject's finger pressure on the first
button caused the red bulb to light up; pressure on the second button l
~ caused the white one to light. When finger pressure was‘nemeved from
either button, the corresponding light was extinguished.

These two 1ights served as signals from the subject for second stimulus
-s1ide se]ection and also for termination of projection. That is, finger
Pressure on the first button, signalled the choice of viewing the same
slide as shown in the 1nit1a1'projection; pressure on the secnnd button
signalled the choice of v1ew1ng a slide that was d1fferent than the one
initially shown. As 1ong as either button was in the depressed position,
lighting the corresponding bulb, the chosen slide was projected on the

screen. When finger pressure was removed and the light extinguished, the

slide projector was terminated by the experimenter. .
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In order to most closely approximate the conditions in Experimdnt 1,
the arrangemént of equipment and seating.position of both the subject and
experimenter‘were identical to those of the first expérimént except that
the hand control was not attached to the equipment but to a wooden panel

placed on the table directly in front of the experimenter (see Figure 3).

Definition of One Trial. In order to more'c]early describe the experimental
procedures, a definition of one trial is presented below.

Each trial cons%sted-of nine discrete events:

1 Initial slide exposure

Termination of.initial slide exposure

2w

)
)
) Button press indicating éhoice of viewing same or different slide
) Second slide presentatioh by the experimenter

)

Button press indicating desire to terminate second slide presentation

N

6) Termination of second slide presentation'by experimenter

7) Fifteen second inter-trial interval

8) Recording of same or different choice data

9) Manual setting of automatic timer for duration of initial slide exposure
Each subject/was given a total of 16 trials. The first four trials

were used for training the subjects on the experimental procedure. The

data recorded for the remaining 12 trials was included in the statistical

‘analysis. Due to technical compiications involved, éeither latency nor

duration data was recorded for Experiment II.

Instructions to Subjects. As for Experiment I, when the subject cane to

the experimental room they were greeted by the examiher who informed them
of the experimental procedure. Instructions to the subjects took the:

following form:

I am going to show you some slides each of which will
appear on the screen for either a brief or extended

“
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period of time. When the picture disappears, you are to .
press this button (indicating first button) on this hand
control if you wish to see the picture again. When you
press the button tM picture will re-appear and will
remain on the screen for as long as you keep the button
depressed. When the picture no longer interests you,
release the button and the picture will disappear. On
the other hand, after the first picture disappears, if

| you wish to see a different picture, press this other
button (indicating .second button) and keep it depressed
for as long as you wish to see the picture. When you
release the button the picture will disappear. Then, in
a few seconds I will show you another picture and you
are to again indicate your choice of the same or a

| different picture by pressing the appropriate button. )

The subjects in this experiment were also reassured that they would not,
at any fime, be asked any questions about the slides. After “ne slide
presentations were concluded, the c]osure test was administered. Procedure
and instructions to the subject for this test were identical to those of

Experiment I.

Experimental Design. The design of Experiment 11 was compriséd of a 4 X2
. : / .

factorial with one kep]icatéd and one non-replicated factor.

Independent Variable

Duration of Initial Exposure - The independent variable investigated in

Expefiment I1 was the duration of the initial stimulus slide presentatioﬁ
which consisted of one each of the four possible exposure durations (0.1

sec., 0.2 sec., 5 sec., and 10 sec.) as described in Experiment I.

Dependent Variable

Second Exposure Selection - The dependent variable was represented by the

-subject's choice of either the Same or Different Second Exposure Condition
immediately aftér viewing the stimulus slide during the Initial Exposure.
As previoug]y described, when the subject pressed the first button on his
hand control, causing the red bulb to light, the experimenter projected the
" same slide as shown in the Initi;] Exposure Period. This presentation was

subsequently terminated by the experimenter when the button was released

—
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causing the light to extinguish. Termination of a slide presentation
occurred when the-experimenter pressed the forward button the the projector
which moved a cardboard slide into projecting position res@lting in a
darkehed screen. If, on the other hand, the subject pressed the second
buftOn,vcausing the white bulb to light, the experimenter projected a slide
differing from the one shown in the Initial Exposure. Duration of Second
Exposure viewing time in both the Same and Different Conditions was deter-
mined by the length of time during which the subject kept the button
depressed eausing the bulb to remain alight.

When the subject 1nd1cated that he wished to be re- -exposed to the slide
viewed during the Initial Exposure, the experimenter reversed the carousel
and re- prOJected the same slide. When the subject indicated that he wished
to view a different slide, the experimenter pressed the forward button on
the projector which moved the next slide into prOJect1on Consequent]y,
although each subject was given sixteen trials, inc]uding four training
trials, the total number of different stimulus slides shown was not the
same for every subjectf

Ten students, six male and four female, served as subJects in Experiment
II and their choice of viewing a slide, identical to, or different from that
viewed in the Initial Exposure, constituted the basic data for this part of
the study.

Summary. The basic data for this research consisted of 24 observations for
each of the 40 subjects in Experiment 1. Twelve ef these observations
represented latency readings and the other 12, duration readings. Thus there
were a total of 480 observations in Experiment I, Additionally, 40 scores
were obtained on the clesune test. With respect to Experiment II, there

were 12 observations recorded for each of the 10 subjects for a total of



4

120 observations. Nine scores were obtained on the closure test, Unfor-
tunately, one of the closure test results in Experiment II could not be
included in the data analysis because it was discovered that one of the-

subjects had inadvertantly skipped a page of the test.



. RESULTS

Latency Data

The first major analysis of the basic data was of the response
latencies fo]]owiné each of the four Initial Exposure Periods for the 40
participating subjects in Experimenf I. The mean latencies for both the
Same and Different Second Exposure Conditions are presented in Table 1.

_The data were analyzed by the complete analysis of variance for a factorial
experiment. Th{S'analysisjis shown in Table 2. |

Main Effects

Second Exposure Conditions - The main effect of "Same-Condition" and

"Different-Condition" was highly significant. The mean latency scores of
the 20 subjects in the “Differgnt-Condition” were significantly greater
- than the mean latencies of the 20 subjects in the "Same-Condition" when
summed over the four Initial Exposure Periods. |

Initial Exposure Periods - The main effect of Initial Exposure Periods was

also highly significant. The mean latencies of the 40 subjects in both the
Same and Different Conditions were gréater for the Brief Initial Exposure
Period (0.1 sec. and 0.2 sec.) than for the Extended Initial Exposure- (5

secs. and 10 secs.).

Latency Scores - The inter-trial variation in latency scores was not signi-

ficant. Therefore, it can be concluded that total differences in individual
latency scores were not significantly influenced by particular stimulus
slides shown during the Initial Exposure.Periods.

Interaction Effec-

Second Exposure Condition x Initial Exposure Periods - There was a signifi-

cant two-way interaction between Second Exposure Condition and Initial

Exposure Periods. That is, the mean latency differences between the Same

42
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and Dif%erent Second Exposures were significantly greater in the Brief than
in the Extended Initial Exposure. This two-way interaction is summarized in
Table 3, None of the other possible interaction effects approached signi-
ficance in this analysis.

Duration Data

The second major analysis of data in this experiment utilized the three
recorded duration-of-viewing scores obtained after each of the four Initial

Exposure Perjods. The means of these scores for both the Same and Different
]
Second Exposuge Conditions are presented in Table 4. The complete analysis

L§

of variance for the data is shown in Table 5.

Main Effects

Second Exposure Condition - The main effect of Same or D1fferent Second -

Exposure Condition was not s1gn1f1cant Although there was a substantial
difference of 3.57 seconds between the mean duration scores, this difference
failed to reach-signﬁffcance due to yhe large amount of inter-subject:
variance as evident in the range of duration scores shown in Table 6.

Pr g

Main Effects

Initial Exposure Per1ods - The main effect of In1t1a] Exposure Per1ods was

significant. The mean duration scores summtd over all subJects in both the
“Same-Condition" and "Different- Condition" were g ater in the Brief Expo-

sure than in the Extended Exposure.

Duration Scores - Although there was considerable inter-trial variation

1n'duratio: scores over a11 of the experimental conditions, this variability
was non-significant. In spite of the fact that mean viewinq times for
particular stimulus slides in the “Different~Conditﬁon“ rangéd from 3.85 to
8.40 secs., it is reasonable to assume that inter-trial var1ance d1d not

influence the exper1mental results in any systematic way.
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Interaction Effects -

Second Exposure Condition x Initial Exposure Periods - As would be expected,

there was a highly significant two-way interaction b®ween Second Exposure
Conditiohs a*d Initial Exposure Periods. Table 7 shows thét the significant
main‘effeft of Exposure Periods was carried by the duration scoﬁes of the
subject in the "Same-Condition." No other significant interactions were
obtained in this analysis.

Althe h there were certain similarities in the results of the two
analyses qf variqnce, it is important to note the latency and duration
scores were independent measures. The ca]cu]atéd'co%re]ation coefficient
for 1at¢ncy and .duration measures in the "Same-Condition" was 0.07.
Similarly, the coefficient of correlation for these measures iq the

“Different-Condition" was estimated at 0.05.

Closure Test

The number of correct identifications of the 16 incomplete figures in
the closure test constitutea the individual scores on this test. Although
an attempt was made to arrange the test items in order of difficulty, the
@iuo show that aim was not entirely attained. Table 8 shows the number of
CO rec . ﬁesponées for the specific items in th “r prgsented order. As is
evi.. .t in the table, #6 proved to be unexpectedly difficult whereas iden-
tification of figure #14 proved to be eaéier than anticipated. |

The 49 closure scores ranged from 2 - 14 out of a possible score of 16.
The mean score for the distribution was 9.5 and the median score was 10,
Because the scores 8, 10 and 11 each occurred eight times, no modal value
was obtdined. The frequgncy distribution for the obtained scores is
presented in Table 9. |

The mean of the closure scores cbtained by the 20 subjects in the
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"Same-Condition" was 9.5 and the median score was 9. The mean closure of
the 20 subjects on the "Different-Condition" was 9.85 and the median score
was 10. Eight of the subjects in the "Same-Condition" obtained scores above

the median score of 9 for thisg Condition and eight subjects ottained scores

‘below the median. Seven of the subjects in the "Different-Condition"

obtained scores above the median score of 9 for this Condition and seven
subjects obtained scores below the median. Therefore, when subjects in
each Condition were assigned to the High or Low Closure classification, the
closure scores in the “Different-Condition” were slightly elevated over
scores in the "Same-Condition." The means of the 30 closure scores for the
subjects in the High and Low Closure categories for both the Same and
D1fferent Second Exposure Conditions are shown in Table 10,

The first investigation of possible Closure effects utilized the .
latency scores of the 16 subjects in the "Same-Condition" who had obtained
scores eithe. above or below the median on the C1osure Test These means
were examined over the four levels of the Initial Exposure Period as shown

in Table 17T, - /

The data were analyzed by the complete analysis of variance for a

factorial experinent as shown in Table 12,

Main Effects

Closure - The main effect of Closure was highly significant., Subjects who

hau obtained high scores on the closure test were found to have 51gn1f1cqnt1y

longer 1atenc1es than low scor1ng SUbJeCtS when the latency means were
summed over the four In1t1a1 Exposure Per1ods

Initial Exposure Periods - The main effect of Initial Exposure was not

significant. There was no systemat1c tendency for latencies to differ

significantly over the Brief and Extended Exposure Periods.
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Latency Scores - The inter-trial variance for a particular experimental

condition was non-significant.
. - k >
Interaction Effects i .o

None of the interactions were significant. )
The second investigation of possible Closure effects utilized the
duratibn scores of the 16 subjects in the "Same-Condition" included in the
previous analysis, The means of these durat1on scores for the four 1evels
of the Initial Exposure Period are shown 1n Table 13.
The data were analyzed by the complete analysis of variance as shown

in Table 14,

Main Effects

Closure - The main effect of Closure was not significant. Although there
appeared to be a consistent tendency for subjects in the High Closure
Condition to have shorter duration scores than subjects in the Low losure
Cond1t1on, this effect fa11ed to atta1n s1gn1f1cance due to the large
1nter trial var1ance

Initial Exposure Periods - The main efgfct of Exposure Periods was signifi-

cant. As would be expected, subjects in both C]osure Conditions had longer
durat1on scores in the Brief than in the Extended Exposure Period.

- Duration Scores - The inter-trial variation among the three scores obtained

in each cond1t1on was not s1gn1f1cant

Interact1on Effects

None of the interaction effects .15 significant.
" The third investigation’o.'ci;surw :“fects utilized the latency scores
of the 14 subjects in the "Diffe-on- ~ortion” whe nad obtained sc;res |
efther above or below the median on the closure test. [hese means were

examined over the four levels of the Initial Expcsure Period as shown in

Table 15,
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The data were analyzed by the complete analysis of variance for a
factorial experiment as shown in Table 16.

Main Effects

Closure - The main effect of Closure was not significant, ~

Initial Exposure Perjods - The main effect of. Exposure Periods was highly
significant and corresponds to the finding in the first analysis of the
latency data for the "Different-Condition."

Latency Scores - The main effect of the three latency scores was not

significant.

Interaction Effects

None of the interaction effects was significant,

" 7. The fourth investigation of possible Closure effects utilized the

duratior scores of the 14 subjects in the "Different-ConditiOn? included

in the previous analysis. The means of these duration scores for the four

| levels of the Initial Exposure Period are shown in Table 17.

The data were analyzed by the complete analysié of variance for a
factorial experiment. This analysis is shown in Table 18.

-

Main Effects

None of the main effects was significant.

Interaction Effects

Closure x Initial Exposure Periods - The interaction between Closure and

Exposure Periods was significant. It was an‘unexpected finding that the

mean duration scores of the subjects in the Low Closure

Main Effects

None of the main effects was significant.



Interaction Effects

Closure x Initial Exposure Periods - The interaction between Closure and

Exposure Periods was significant. It was an unexpected finding that the

mean duration scores of the subjects in the Low Closure Condition varied

over the four Exposure Periods to a significantly greater extent than did

the mean scores of ‘the High Closure subjects. This effect was carried by ﬁ

‘the cdmparative]y high scores of the Low Closure Subjects in the 0.1 sec.

and 5 sec. Initial Exposure Periods. . | \
No other' interaction effects was significant.

- An examination of the latency data for the two levels of'C1osufe
revealed an interesting discrepancy between thé means of High Closure and
Low Closure subjécts with respect to the Same and Different Exposure »
Conditions. This difference was particularly pronounced‘1h the Brief
'Iﬁitia] Exposure Per’ '~ but also evident in the Extended Periods. The
combined 0.1 sec. anc . sec. means of the Initial Exposure Period are
shown in Table 19 and the combined 5 sec. and 10 sec. means are shown in
Table 20. | | |

The fifth statistical investigation of the effects Closure was the
'analysis of variance carried out on the data of Table 19. ‘The summary of

thisvana1ysis is presented in Téb]e 21.

Main Effects

Exposure Condition - The main effect of Same or Different Exposure Condition .

was highly significant and corresponds to the significant effect in the

’ ?1rsi&latency analysis (Eee Table 2). That is, for all of the subjects,
1aténcies were longer in the "Different-Condition" than in the "Same-Cond1i-
tion."

Closure - The main effect of Closure was not sigﬁificant,
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Interaction Effect

A x B - The two-way interaction between Second Exposure Condition and C]osure
was significant. Subjects in the High Closure Condition obtained signifi-
cantly higher latency scores than subjects in the Low Closure Condition with
respect to the “Same-Condition“‘and significantly lower scores with respect
to the "Different-Condition. " This interaction is graphically illustrated

in Figure 1.

Experiment 11

The ‘data obtained fnom the 10 subjects in Experiment II consisted of
their(choice, for a particular trial, of either the Same or Different
Second Exposure for each of the four levels of Initial Exposure. The means
of this choice data are presented.in Table 22. | |
| The summary of the analysis of variance for the data in Table 22 is
shown in Table 23. |

Main Effects

Condition Choice - The main effect of choice of Same or Different Second

Exposure was highly significant Over the four 1evels of In1t1a] Exposure'
the subjects chose to view @ d1fferent stimulus slide s1gn1f1cant1y more
often than they chose to view the slide to which they had been previously

exposed.

Exposure Periods - The variance for the four levels of Initial Exposure

was necessarily zero because the choice was a dichotomous one and, there-

fore, inversely reciprocal,

Interaction Effect
A x B - The two-way interaction between Condition Choice and Exposure Periods
was highly significant. When subjects were shown the stimulus slides in the

Brief Initial Exposure Periods they: tended to choose to view the same slides’
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in the Second Exposure Periods. Conversely, when they were shown the

stimulus slides for the Extended Exposure Periods the subjects tended to

choose to view different stimulus slides in the Second Exposure Condition.

This two-way interaction is graphically illustrated in Figure 2.



DISCUSSION
The‘primary objective of this chapter will be to interpret the latency
Cand.duration data of Experiment 1 ahd the choice data of Experiment II in
terms of the hypotheses derfved from the theories of Fowler (1967) and
' Bef]yne (1963). |
Applicability of Fowler's Single Theory of Exploration:

Latency Data - The statistic&]vfindings of the present study failed to

confirm the major hypothesisﬂderived from Fowler's theoretical position,
discussed earlier. Based upon the assumption that some increment of
stimulus satiation would develop as a Tfnear function of time of exposure
during the Initia],Exposure’Period, it was hypothesized that.1atency'
measures would reflect a stronger, tendency in subjects to respond more
quickly with a button press for further stimulus viewing in the Different
than in the Same Second Exposure Condition. However, contrary to this
expectation, this tendency was significantly stronger in the "Same-Conditign"
than in the "Different-Condition." That 1s,.oVer all of the four Initial
Exposure Periods, latencies were shorter when th% subjects' responses for
the seéond stimulus slide presentation led to ré-exposureito the same
stimulus than when the fesponses resulted in exposure to a different slide
(see Table 1). |

Another expectation arising from Fowler's sttu1atedAdrfve-inducing
effects of stimulus satiation was that latencies in the "Same-Condition"
‘w0u1d'tend to be shorter iﬁ the Brief Initial Exposure fria]s than 1n'the
Extended Initial Exposure trials. Becaqse the quantity of satiation
generated over time in the:Briefe} Initial Exposure would be relatively
small, it would follow that the subjects would be less reluctant to view

the same stimulus for a second time. The data do not support this conclusion,

51
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The slight difference in latencies between the two Initial Exposure Periods
in the “Same—Condition" was in the direction opposite to the one predicted
on the basi§ of Fow]er's‘theory.

On'thé other hand, the results obtained in the "Different-Condition"
cohforh £o predictions arising from Fowler's theory. The observed dif-
ference between the longer latencies in the Brief Initial Exposure Period
and the shorter latencies in the Extended Exposure Period can be accounted
for in terms of the greater amount of stimulus satiation accruing in the
Extended Exposure Period as evidencéd in the tendency to respond more
quickly for a change in stimulation immediately following the lengthier

exposure.

Duration Data - An unexpected finding of this study was that Second Exposure
\stimulus Qiewingitime. averaged over the four Initial Exposure Periods, was
not significantly greater in the Different than in the Same Condition (see Table
4). This result, or lack of one, is strongly inconsistent with Fow]er}s
pasition. In his formulation duration of viewing time should be a positive |
function of Drive, which Fow]er'operatiohaT]y defined as a function of time
of expasure to an unchanging stimulus (Te);‘and also of the mégnitude of
the stimulus change (K) which was made contingent upon the instrumental
response for change. Theréfore, Fowler would predict that subjects in the
“Different-Condition" would spend stgnificantly more time viewing the
stimulus slides in the Second Exposurg phase than subjects in the “Same-
‘Condition" because these slides wod]d'fend to reduce their need for stimulus
change. His formulat{on provides no rationale for supposing that subjects
in the "Same-Condition" would desife to be re-exposed, for any appreciable

length of time, to the same stimulus_s]ides that were previously viewed in

the Initial Exposure Periods. Since we are limited by our measurements to
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interpreting relaﬁive performance differences between "Same" and "Different”
‘conditions, the breakdown in Fowler's model is parﬁicuiar]y noticeab]g;in
the difference in duration of viewing under the 0.2 sec. Initial Exposure
Peried.

The significant two-way interaction between Second Exposure Conditions .
and Initial Exposure Periods (see Table 7) can be readily explained in
. terms of Fow]er;s theery. In fact, this interaction would be predicted:
i.e., that duration of viewing time would increase with increasing initie]
exposure in the "Different-Condition" andythat, conversely, duration Wou]d
decrease with increasing initial exposure in the “Same-Condition." With
thefexception of the.reversa] of the expected values under the 0.2 sec.
Initial Exposure Period the significance of the 1nteractwon cert1f1es just
4such a result.
Choice Data - The choice data from Experiment II parallel the data in
. Experiment I and, perhaps, provide an even clearer picture of the adequac1es
and 1nadequac1es of Fowler's theory. The most significant finding in
Experiment II.was that the subjects demonstrated an overall tendency to
choose to view a stimulus slide different frem the one shown to them in the
Initial Exposure (see Table 22). Clearly, this result conforms to expecta-
tions based on Fowler's formulation. - However, this tendency was reversed
in the Brief Initial Exposure triais. The reversal was particularly evident
following the 0.1 sec. Initial Exposure Period when the subjects chose to
be re-exposed to the same stimulus slide ‘on 73.3% of the trials. This
result presents a real difficulty with respect to interpretation in terms
of Fowler's concept of stimulus satiation. His formulation specifies that

some 1ncrement of satiation would have developed during the Initial Exposure

Per1od however brief the time of exposure may have been. Consequently, his

e

\ ;
-
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theory does not provide for any circqmstances in which subjects would choose

to be immediate]y re-exposed to a stimulys,

E=Hx (D x K) is an incomplete one. It presents pafticu]ar problems for
an accounting of the latency, duration‘and choice data obtained in the
Brief Initial Exposufe Peribds. Further discussion of Fowler's fofmulation
Will be postponed unti] later in the chapter

Applicabilit of Berlyne's Tw§ Factor Theory of Ex Toration:

cation of the component elements of the stimulus slides, Subjects in the

"Same-Condition",would anticipate a resolution of the conflict generated

tual conflict would result in shorfer latencies in this Condftion. On the
other hand,lsubjects in the “Different-Condition" could antiFipate no such
“reduction of conflict, Therefore; it mightJbe expected tha£ they would tend
to prolong opportunity for symbolic recall of the stimu]ui/elements in an

attempt to diminish the disturbance associated with peri?ptual conflict.

This prolongation of the symbolic representation would have the effects of
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Condition " In the Extended Exposure Periods it cou.d be assumed that the

subJeCtS had sufficient opportunity to resolve most, if not all, perceptual
conflict during their relatively Tengthy exposure to the conflicting infor-
mét%ona] elements of the incongruous stimuli. Subjects in the Brief Initial

.

i
Exposure Period, however, would have had more limited access to the informa-
. | -
tion due to the brevity of the first exposure. Therefore, it would follow

that these subjects would have a great deal more unresolved conflict which

would be reflected in Tonger response latencies.

time than subjects in the "Same-Cond1t1on.“ ,If the

greater leng
\ mot1vat1on for st1mu1us viewing in the Second Exposure was merely the
vreso]ut1on of perceptua] conflict.it wou1d be expected that v1ew1ng time

would be s1§n1f1cant]y 1ess in the "Same-Condition" than in the "D1fferent-
Condition" where both conflict arousal and conflict resolution would occur
during the Second Exposure phase of eveF} trial.

However, reduction of perceptual conflict may ﬁot have been the sole
objective of a considerable number of subjects in the “Same-Condition," By
gﬁ%xgn, the intrinsic’ value of the stimulus slides for the subject was not
great and the nature of the experimental task (button pressing) was unde-
manding. Therefore, it might Be speculated that arousal was at a relatively
Tow level for many of the subjects. This may have been the case barticu1ar1y
for subjects in the "Same-Condition" who were exposed to half the number of
ponf]fct inducing stimuli than were the subjects in<the "Different-Condition."

Subjects experiencing low arousal, or boredom, could alter this mildly
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aversive situation in two ways: (1) They could reduce stimulus viewing
time to the minimum requirement consistent with conflict resolution, indi-
vidual reaction times and the physical Timitations imposed by the experi-
mental equipment thus terminating the experiment as quickly as possib]g;
or (2) They could engage in cognitive behavior which would heighten the
interest value of the stimuli, and consequently, raise ﬁrousal level,
Eviaence to support this interpretation is provided by the large inter-
subject variance mean square as shown in Tabie 5. Further, it is interesting
to‘note that, at the coqf]usion ;f the expe¥1ment. subjects in the "Same-
Condition" who were asked why they had chosen*re-exposure to the same
stimulus slides for comparat1ve1y lengthy periods of t1me f0110w1ng Extended
Exposure Period trials, replied that it had been interesting to visually .
exam’ ~ the pictures in terms of detail or of compositional aspgcté. Two
of -~ - _iliects in this conditioQ reported that during the Extended Equsufe
triais they had tried to memorize as manyrfeatureé of the slides as possible
in the Initial Exposure phase énd then had checked the accuracy of their
recollections during the Second Expoéure phase. It appears that some of the
subjects, partkcu]ar]y those in the ”Same-Condi;ion,“ when placed in the
pOS%tion of having to view the stimulus slides for varying lengths of time,
“made the best" of the.situation'by developing an.artifactua1 interest in
various aspects of the incongruous stimulus slides.

| The significant difference between Second Exbosure viewing durations
with respect to the Brief and Extended Initia]iExposure Periods was shown
by the subjects in the "Same-Conditﬁon." 'Thiéztwo-way interaction is readily
zxplained in termé of Berlyne's theory. It would be reasonable to assume
that the unresolved perceptual conflict occuring in the Brief Exposure Period

would result in longer Second Exposure viewing time in order to resolve the
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conflict through perceptual assimilation and organization of the incon-
gruous stimulus elements. Presumably, in the Extended Initial Exposure,
the subjects had time to reduce the1r conf11ct during the first exposure
and the fact that stimulus viewing in the Second Exposure Period would no
longer serve this Purpose was reflected in shorter durat1on of v1ew1ng
scores., v

Choice Data - The results of Experiment I] generally conform to predictions
arising from Berlyne's theory (see Table 22). The finding that, over the
four periods of Initia]‘Exposure the subjects chose to view a different
rather than the same . stimulus slide can perhaps best be 1nterpreted with

reference to the two-way interaction between the Initial Exposure Periods

and the choice of Same or Different Second Exposure Condition. Thg signi- /

sec. Initial Exposure Per1od Following the O 2 sec. Initia) Exposure Trials
there was ]1tt1e d1fference between choice of same or d1fferent stimuli,
Conversely, after a]] of the Extended Initial Exposure Period trials the v
subjects, with on]y two exceptions, chose to view a different stimulys slide.
In terms of perceptual conflict, it might be surmised that due to the lesser
amount of perceived re]evant information during the 01 sec. In1:1a1
Exposure Per1od"there was a great deal more unresolved c0nf11ct than with
the 0.2 sec. Initial Exposure;x Similarly, it would be reasonable to assume
that following both the § sec. and 10 sec. Exposure Per1ods the perceived
information would have been integrated and categorized resu7t1ng in either
maximal reduction of oerceptual conflict or complete conflict reso]ution N
Closure

It was hypothesized that speed of closure wou]d reflect the ability to

- ch{b
u«‘

~
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perceptually organize visual material consisting of incomplete information
in such a way that missing cueé would be compensated for by the imposition
of an identifiable structure. It was further speculated this ability to
- impose structure upon an ambiguous'stimulus configuratjen would be asso-
ciated with the perceptual efficiency required to resolve the conflict
arouscd by incongruous stimuli. /
Because the closure test employed in the present study was not a
: standardized one, it could not be ascertained that scores on this test were
comparable to those of tests utilized b previous investigatore. However,
,f . ~ the results of this experiment indicate that the specifically designed
closure test discrimihéted ong the subjects along the dtmensions of some
ﬂ? . variab]e, or variables, 1nvb]v1ng visual perception.
Latency Data - One of the pr4gz1pa1 findings (see Table 12) with regard “to
. Té?ure was thet, irrespective of the duration of the Initial Exposure
Period; subjects in the "Same-Condition" who obtained high scores on the
ec]osufe_test tended to haVe longer Tatencies than the low scoring subjects.

In fact, the s1gn1f1cant overa]] difference between the longer latencies

“&i? 3# the subJeCtS 19 the'"D1fﬁérent Cond1t1on“ and the shorter latencies of

. : g g g
, rgjated to perteptual e?f%§1eaoy&3t _
r Jthgtm§ub3ects who &ﬁia1 4 lbstcgggs on the c]osure test experienced more
‘e~peﬁ%eptfhl coanth thgn”ﬁ?gh scorers and consequent]y, a greater amount

~50f subJe;t1"“Uhcerta1hty'w1th re¥pect to 1dent1f1cat1on of the subject '

o Va\.y,Af S
matteh Qf'the stlmu]us §11des Théref ore,fﬁt m1ght be expected that they

would be mdre hTQhTy mot1vated to reduce uncerta1nty by further exposure
*‘ ‘, T 0 R .

. g‘
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to the incongruous slides. Their relatively high level of drive, or arousal,
was subsequent]y reflected in shorter latency scores.

This interpretat1on is further supported by the Fi;aing of a two-way
1nteract1on between Closure and Second Exposure Condition for the comb1ned
means of the 0.1 sec. and 0.2 sec. Initial Exposure Periods (sée Table 19).
Although there was relatively little difference betWeeq.the Same and

Different>5econd Exposure Conditions for‘Ligh closure scorers, this differ-

ence was considerable for the Tow scoring subJects It seems 1ike1y'that

_ subJects who obtained Tow closure scores, hav1ng more perceptual conflict

than high scorers in the ”nge-Condition," were more highly motivated to
resolve this conflict by further viewihg of the same stimulus configuration.
On the other hand, low scorers in the "“Different-Condition" wero inci- ed
to have 1onger ]atencwes because, in this cond1t1on, perceptual conf]LE,

would not be reduced by viewing a d1fferent stimulus. It might e specu-

~ated that, in the “D1fferent—Cond1tion,“ Tow §cor1ng SubJeCtS were more

apt to symbo11ca]1y pro’ong tre internal representat1on of the stimulus in

order to obtain conf11ct reduction.

Duration Data - A curious finding of this study was that there was a

significant two-way Jinteraction between the durat1on scores of the high
and low closure subJects with respect to Initial Exposure Periods in the
“Different- Cond1t1on“ (see Table 18) These viewing time differences were 2

most ev1dent fh ﬁhdere&géjver longer Second Exposure duration scores of the
9

.Low C]osure subJegﬁs fo110w1ng the 0:1 second and 5 second Initial Exposuve &

trials. The w?1ter 15 at a - 1osg,to exp]a1n this finding, not only in terms
: o

of present theoret;;ﬁ] cons1derat1ons, but also on the bas1s of logital
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General Considerations

Response Measures - Because no positive correlation between latency and

duration scores was obtained in this study it appears that these two
measures reflected quite different hotivational components of visual
e*p]orationu fhe latency results have most readily lent themselves to
1nterpretat1on 1nvo]v1ng the drive, or arousa], engendered by exposure to

a source.of tonfl;ft Hé information, Somewhat paradox1cd11y, latency scores
were glvén‘ d1ffertnt;1nterpretat1on in thc éSamcGCond1t1on“ than in thé?
“D1fferent“§2nd1t1on However the d1i§}m11ar1ty between the Second
Exposure Cond1t1ons lent. 1tse1f to tha- sug§estlon that both low and high
latency Scores cou]d be aSSOC1ated with a high level of drive. That is,
short 1atenc1es following the Brief: I%1t1a] Exposure Periods 1n the "Same-

o

Cond1t1on” were 1nterpreted as reflect1ng relatively high dr1ve to reduce

" Aperceptual confTWct through re-exposure to the same stimulus. Long 1aten-

cies following the Brief In1t1a1 Periods in the "Different-Condition" were
also interpreted as ref]ect1ng a re]at1ve1y h1gh drive to reduce perceptual
conf11ct through prolongation of the symbol:c .repvesentation of the stimulus. -
Thus, it was speculated that, utilizing the conceprualizations of Berlyne's
1(1965) theory, the dr1ve toward conflict resolution m1ght be e1ther directed

toward an external source of 1nformat10n or, conversely, internally directed

K

¢ Duration scores presented more difficultfes with respect‘to interpre-

in terms of symbolic cogn1t1ve activity.

tation in terms of drive directed toward conflict reduction than did latency

scores. Although differences in durat1on scoresjﬁere genera]]y 1n the
d1rect10n that wou1d be predictéd on the basis of Berlyne's theory. their -
lack of significance is most probably attributab]e to large individuai
differences. It appears that a aumber of confounding variables may have

v

ki o s
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affected duration scores. As previously noted, although the stimulus slides
were not intended to have high intrinsic visual appeal, some of the subjects
reported that they had found them to be 1ntefesting or even "entertaining."
These subjects explained that they had initiated cognitive diversions in
order to heighten the interest value of the experiment. 3ecaxcs-of the
nature of some of this report? osehavior it woy]d be expc exert its
. greatest effect upon viewing time following the Extended Initial Exposutre
Periods in the "Same-Condition." In this situation it was possible for
subjects to engage in a cognitive activity which utilized the first exposure
for memorization and the second exposure for verification of accuracy of
recall. " |

That‘same behavior, not directly related to the specific drive for
~ conflict reduction, was taking nlace in the "Saqs -Condition" is suggested by
the data contained in Table 24; wh1ch shows the fota] viewing time of the
subJectsﬁsummed over both the Initial Exposure Per1o&s and the Second
Exposure. Even allowing for the fact that, 15 the Extended Exposure Perioas,_
five and ten seconqs of the total viewing time was imposed upon the subjeét.‘
voluntary viewing time in the Sec I Exposure was well above the maximum';i:;
reaction time required for button pressing-and stimulus termination.

Speéu]ation regarding such d;}ersive cognitive activity suggests~fhatf S
it may bg‘important to investigate the personality variables associated with
1ndividuaﬁ methods of coping with the low arousal value of a generally
uninteresting task. It might be hypothesized that subjects who are exter-
nally oriénted would react to the exper1menta1 assignment with boredom and
would tgnd to escape from a m11d1y aversive s1tuat1on as quickly as possible,

Converse]y, internally orientated subjects m%ght tend to 1nst1gafe some form

of compensatory cognitive act1v1ty which wou]d have the effect of pro]ong1ng‘

Y
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the experiment.

Another possible explanation of the variation in duration scores is
that, in sp1te of the nature of the1r instructions, some of the subJects
may have attempted to memorize the content of the stimulus slide presenta-
tions either because they anticipated later questioning regarding the subject
matter of the slides or because of a spontaneous "set to remember, " The ,)
effect of these variables was‘investigated by Greeriberger, Woldman & Your-
°

shaw (1967). They found that duration of V1ew1ng of 1ncongruous, ambiguous

and” Gomplex lantern slides was s1gn1f1cant]y affected by pre-test instruc-

_.f?ons>regaﬁ%1ng post-test questioning. SubJects who were told that they

~

wou ld have to answer questions about the stimulus material spent more time

ments of the experimental task similar to the one used in the present

experiment. On the other hand, Greenberger and her associates ‘discovered

bby Means of a post-test questionnaire, that seven of their ten subfects had é?
formed expectations concerning the experiment that were not in accordance 9

with the explanation provided for them. It was found that although only

three of the subjects had actual]y disbelieved the experimenter when she

. told them ‘that they would not be asked any questions abgut ‘the slides, n1ne'

of the subjects had engaged in behavior, such as labelling, that could be

‘ considered conducive to later remembering. These authors concluded that

efforts to memorize may take place spontaneously over a variety of experi-
mental conditions. |

An add1t1ona1 explanation for the unexpectedty 1ong duration scores in .
the Extended Initiel Exposure Period is that subjects in the "Same- Cond1t1on"
may not have believed the examiner's Statement that they would be shown the

same stimﬁlus pict.re in both the Initial and Second Exposures and, therefore,
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expecting to be tr1cked they carefully examined the stimulus slide pre-
sented in the Second Exposure for some discrepancy which they might be
expected to notice.

In conclusion, therefore, the findings of’Greenberger et al. (1967),
cons1dered in conjunction with the results of the Present study, cast serious
doubt upon the usefulness of utilizing duration of viewing as a valid indi-
cator of the strength of the specific dr1ve to reduce perceptual conflict,
Response "Sets" - An interesting finding of this study was that subjects
appeared to develop response "sets" with regard to 1atencyef}~hatm1s. it
seemed that the subjects tended to maintain a re]at:vé]y fixed tempo, or
rate of button Pressing for second stimulus éxposure. This tendency was
most ev1dent in latency scores in the "Same- Condition." If, as assumed,
the, 1Atency scores reflect dr1ve, it would fo]]ow that the h1gher ]evel
of unreduced drive in the Br1ef Exposure Periods wou]d be evidenced' in
shB?ter latencies than those obta1ned following in the Extended Exposure o
Periods. However, despite the fact that the resu]ts of Exper1ment II
‘demonstrated a h;gh]y s1gn1f1caht tendency of subjects to choose to view
more Same stimulus slides after the Brief Initial Exposure and fewer slides
after the Extended Initial Exposure, the small difference between Brief and
Extended Initial latency scores in the Same Second Exposure Condition did
not reflect these tendenc1es. Also, a]though the data of Exper1ment II
‘®learly showed that the dr1ve to view Same st1mu]us slides fo110w1ng the

ﬁggo 1 sec. initial exposure was® mugh greater than the dr1ve to v1ew the same

s]1de after the 0.2 sec. 1n1t1a] €xposure, the mean 1atenc1es in the ”Same-
“Condition" of Experiment ) were 1dent1ca1 fogqhdih the Brief In1t1a] Exposure
Periods.. Similarly, there was ﬁ negl#%]b]e d1fferen¢e between ‘the latencies

in the two Brief Initial ExpoSure Per1ods in the "Dwfﬁeg;ntsCond1t1on.“

-
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One exp]anagﬁﬁh fof the comparatfve uniformity of latency scords may
1nvdive the notion of a relatively stable "set" to respond at é certa;n
rate. It is further speculated that this apparént regularity in rate of |
fesponding may be inf]uénced by the latency rates established in the Brief
Initial Exposure Periods when drive is presumably at its highest and that
the latencies in the Extended Initial ExposUre\beriods may represent a
“carry-over" effect.

There may also have been a response "set" associated with stimulus
viewing time in the‘Second Exposure which would add another source of
confounding with respect to the duration data and yet another possible
explanation for fai]ure‘to obtain significant diffefencés in duratign
between the Brief and Extended Initial Exposure Periods in the "Same-
Condition. "

The relative uniformity of mean latency scores suggests that ‘latency
1s not a sensitive measure of the drive to reduce percebtua] conflict.

>

Nevertheless, the obtained significant differences in latencies sugggst
_ v . : R

they are more c]ose]y.ljnked to Berlyne's concept of specific curiosjty
drive than are the duration scores.

Summary and Conclusions . {

This'study was designed to 1nyesti;ate differential hypotheses derived
from the theéries of FoW[erv(1967) and Berlyne (1963; 1965). These
theorists share thehbasfc premise ghat only reductions in:drivel1eve1 are
réinforcing. In addition, they both‘subscribe to the concept of a boredom
drive which is generated.when an organism_is exposed to a relatively un-
chahging stimulus complex and is a function of the duration of exposure of
monotonou§ stimulation. This boredom driVe'1nduces diversive exploration

directed toward the introduction of stimulus change wifth serves to reduce

the drive,

a
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Hypotheses and‘expectations based on the motivatfona] effects of rela-
tive]y‘extended exposures to a stimulys (stimutus satiatién) were identical
for bdthjtheories. Major findings of the present study Which provide sup-
port for the concept of diversjve exploration were:

1) Following a relatively lengthy exposure to a stimulus, subjects
responded more q ckly for a’changé in stimulation than when the
eéxposure had been relatively brief. |

2a) ‘Following a relatively lengthy exposure to @ stimulus, subjects .
spent more time Visually exploring a change in stjmu]ation than
when the exposure had been relatively brief.

2b) Following a re]ative&y lengthy exposure to a stimulus, subjects

. spent relatively Ies: time visually exploring thié same stimulus

than when the previous éxposﬁ?e had been relatively brief, .

‘ 3)‘ Following a Tengthy exposure to a stimulus, giién the choice;'
subjeﬁts responded for a change 1n stimulation rather than for
re-exposure to the same stimulus.

Apart from éhe describedfsimi]arities, there-are two basic differences>nm
between the theories of ?oWler and Bér]yne. Whereas ‘for Fowler all explora-
tion is diversive, Berlyne's theory includes the additional concept of
exp]orqtion induced by pekceptua] curiosity. Pérceptua] curiosity is aroused
by a stimu]u5'configuration pPsséssing conflicting é]ements which stimultan-
eously instigate conflicting response tendencies in the organism. This
curiosity drive elicits specific exploration directed toward further exposure
to the same stimulys and is reduced by the emergence of a ddminant tendency

to respond, ) |

Major findings of the pﬁeseﬁ% study which provide support for the

concept of specific exploration were:
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1) Following relatively brief exposure to a stimulus, subjects
responded more quickly for re-eiposure to the same stimulus than
fqg/a:change in stimulation,

2) Fo]lowinghrelatively brief exposure to a stimulus, .given the
choice, subjects preferred to be re-exposed to the same stimulus
‘rather than to be exposed to a change in stimu]ation

Neither of these two, ve gy significant results, could be exp]alned

within the context of Fowler's formulation which does not make any prov1sion

for predicting that subjects would be more highly motivated to respond for

re- exposure to the same stimulus than to respond for stimulus change.,
The second basic difference between the theories of Fowler and Berlyne

is that Fowler's theory does not take cognitive behav1or into cons1derat1on

Selected findings of this study can most easily be- interpreted in terms of

“the cogn1t1ve processes described by Berlyne such as the ‘classification of

st1mu11 by means of internal symbolic representat1on d1rected toward the
1dent1f1cat1oq and resolution of conf11ct1ng e]ements A]so, the signifi-
cant findings regarding the effects of individual differences in speed of
c]osure ab111ty were interpretable w1th reference to 8er1yne s cogn1t1ve
concepts. ' |
The principal conc]us1on of this study is that Fowler's attempt to
explain all evploratory behavior within the context of diversive exploration
has not been successful because the concept of stimulus satiation cannot
adequate1y dea1 with the complexity of visual exploration in human beings.
The findings of both Experiment | and Experiment II indicate that the
motivation underlying exp]oratory act1v1ty not only varies between indivi-
duals but also from one situation to another. Therefore, human curiosity -

cannot be fully-accounted for except by a theory such as Berlyne's which

i
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incorporates within its framework, not only the concept of diversive

exploration, but also of the specific exploration motivated by perceptual

curiosity with its inferences regarding perceptual conflict and cognitive

processes.
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Table 1
The Latency Means of the 8 Treatment
: !

0.1 sec. 0.2 sec. 5 secs. 10 secs.
Different 2.25 2.21 1.41 1.40 7.26
Same 1,09 1.09 1.0 1.02 4.22
Total 3.34 3.30 2.42 2.42 11.48
Differences 1.16 1.12 .40 .38

3.04

g
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Table 2

69

Summary of the Analysis of Vafiance
(Latency)
sum of ‘
Source of Variation Squares  d.f. Square F p
Exposure Condition 72.31 1 72.31 40.89 .01
Subjects x A 2 67.20 38 1.77
Exposure Periods R 26.09 3 8.70 3&.69( .01
AxB 18.32 3 6.10 2575 0
Subjects x A x B ‘27.d§ 114 .24
Latency Scores 1.55 2 77 2.88
AxC . -06 o2 .03 2
Subjects x A x C 2049 76 27 |
B x C .50 6 .08 48
AxBxcC ’ ) 6 L0735
Subjects x A x B x C 4471 228 .20
Total | 278.68 . 479




Tabie 3

The Two~Way Table of Latency
Means for the A x B Interaction

, B}ief , Extended
Different  4.46 2.8
Same 2.18 2:03
Total . 6.64 4.84

Difference 2.28 .78
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Different
Same
Total

Differences

Table 4

The Duration Means of th® 8 Treatments

|
!

0.1 sec. 0.2 sec, 5 secs,
+6. 33 5.91 6.54
Be 20 7.07 4,65
| g!?ii? 12,98 e
.04 -1.16 1.89
o .

10 secs.
- 6.5]
“3.72

10.23
2.79

71

~a)

25.30
21.73

———

47.03 .

3.57

o
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kéi ' Table &

Summary of the Analysis of Var1ance

- . ."(Duration)

* 72

. Source of Variation

| Total-

Sum of

72

Exposure Condition ©96.13 1

Subjects x A

P

Exposure‘Periods : 144.28 3
Axs. o 279.55 3
Subjects x A x B 880.79 114
: . Duration Scores C 30.51 2 .

C o |

AxC “5.,72 2
Subjects x A x C - 459.12 76
8.x C 7 | 2450 6
AxBxC A\ J 15,47 228

Subjects x A x B x C 1,051.64 228
' 5,865.58 479

Squares d.f.

2,877.87 38

Mean
Squar ¢

96.13
75.73
48. 09
93.18
7.73
15.25

.04

S o

4.61

.08.

1.27

6.22
12.06

2.5?

47

.88
.56

0
.01




|
. Lo Y

S

f | Range of Duration Scores

fy"' W ) v ’

|
o © Brief Extended

it Exposure Exposure

Same T

i Differént 1.95% 16.89
C 6,99 - 21.25

2.31 - 19.70

99 - 13.97 ©

N
: \Wx

e

5

D

73

: y'% .
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Table 7

<
P

The Two-Way Table of Dyration
Means for the A x B Interaction

§ ¥

.1’: .

'Brief

- Different - - 12.24
A B B i
- Samy . T . 13.36

Extended ., -
v
13.05

8.37

Differenc S
1,'gr hee N -1.12 4.68
. . RS . .
& ‘ .
. N
e :c 3 s N . "“} o
L Y P
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13
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o .
i



.» . . ,_TabTe 8
Us o .

v
A
A Y
= 1 .
hY
14
,
v, -
.
. !
e
#he . .
- .
*, ¥ LW
Pt »,“'?“
.
~ ‘e )
P

Number of Correct Identificftions .
for Figures in the Closure Test.
: ) ok
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.« . Table 9
The Frequency Distributic Closure Scores _' '
~ *
Score " Frequency
14 . A
SoT13 4
A .
12 ) 5
. , .

1

© . 8 8 s

R N - X
oF 7 * 4 5
© ~ - ~
6° ) 2 #
P .
g & ; g -
o vy
5 : .. 0 R - 3 it
w. s
) 4 R .
] ‘ . .
1Y 3. & . O >
. g 7
2 1 ‘
L
. O ™\
. QV"; < . » »
« . '. i LY -,
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ﬁéf " Table 10

Means of. the Closure Scores

%, . High Low -

A S Closure Clpstre™

s e YR g o
Different . \\\-511.86 / n i

“a=7 7 n=17 SR :
same . 1150 7.37
‘ n=28 n=28
Yy -

Difference .36 .34 )

& -

v
_‘ y Y % B
N .

77
§
“ .
“
7
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Table 11 v
The Latency Means of the
8 Treatments in the "Same-Condition" = 4"
) 3 | 3
0.1 sec. 0.2 sec. 5 secs. - 10 secs.
High .Closure . 1,38 1.3 - 117 - 56.07.
Low Closure .87 91 .86 . 3.54
Total 2.25. " 2.26 2.03;@;“"&.*61
Difference 51 44 .27 .31 1.53
4
.,
i .
o A\
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B S ~ Table 12

Summary of the Ahalysis offVériahceJ;'u S
(Latency.. “"Same-Condition") A i A

Es

[y

.:-%'%‘V’

% . 4 Sum C f k4 e Mean : " N
Source of Variation - ... Squares d.f. "~ Square _ E P

¢

A: Closure .. 7 703 st ‘fz;o3 107 L0 E
, ’gnbjeci.s%f‘l\: ‘Lﬁ, 7.52 " | 14 k54 . |
B: Exposurgmeerj; = ,,,'f3§5\ :W3:§‘ ij§i8 ;; 1.67.
Axs TS TN | 42 B RS A IV
~ Subjects x A x B 43 4él.ﬁg,d.1fy ’ |
C:' Latency Scores S s T E’?A;A' .23 .76
Axc | .25 2 < o o |
<

Subjects x A x C S 359 - 28 - 3 N
BxC . . B 16 -6 .03 .30

PN
w

L]

AxB.xC . 91 6 5 % 1.66

3

. <y B ’ .
Subjects x A x B x C . 7.70 84 ‘, .09 - ~
Total ' .77, 191 .

‘(l . =



The Duration Means of the
8 Treatments in the "Same-Condition"

Y

Table 13

.

&

k 0.1 sec. 0.2 sec.
High Closure 5.08 6.27
Lowiélosure 8.03 8.87 Z
Total 131 15.14
Difference -2.95 -2.60
“ ‘ .‘:’ .
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Table 14
Summary of the Analysis of Variance .. \0
(Duration.. "“Same-Condition") X
’ Sum of | 54ean .
Source of Variation Squares d.f. Square F- p
Closure - 167.25 1 167.25  1.57
. Subjects x A ; | 1,487.06‘ 14 ‘106.22
: Exposure Periols 405.43 3 13h4 1473 00
A x BY i . 34.52 3 1.5] 1.25
Subjects x A xé“Bﬂ;‘:; 385.21 42 9.17
Duration Scwes 19.82 2 '9.91  2.09
Axc . T . 8.9 2 4,48 .94
Subjects x A x C © 132.80 28 4.74
BxC , 13.59 6 2:26 .40
AxBxC, 22.01 6 3.67 .65
Subjects x A x B x C 472.37 84 562 ‘
™ Total - 3,149.04 191

G 4



"y

82

»
b
3
-
2
y 8

P34
.
5
td

¢ Table 15

The Latency Means of the 8 Treatments
in the "Different-Condition"

Hiah ng;ure
Low Closure
Total

D1fferencé

0.1 sec. | 0.2 sec. .5 secs. - 10 sec;.
.48 2.02 1.12

169 156 1,13
19 .46 -.01
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o Table 16 .
'SJhmafy of the Analysis of Variance
(Latency.. "Different-Condition")
o]
. Sum of . Mean
Source of Variation Squares d.f, Square Fp
A: Closure, , 5.13 1 5.13 2,29
Subjects x A : 26.85 12 2.24 v
. 5
B: Exposure Periods 33.00 3 11.00 .. 26,17 .01’ .
AxB | 1.31 3 .44 .04 m:%
Subjects x A x B B 15.13 36 42 R::'
: o Z ’ ) | s ‘”’iﬁsf&
+C: Latency Scores 2o 7 2 381,01 T
! _ . T
Axc o 1.2 2 66 .73 ol
. - ) 'w . o . . :
) Subjects x A x C. ... 9.4 24 - .38
BxC e T W, 6 10 .74
AxBxC =~ | 91 6 15 AL B
Subjects x Ax BxC - 9.86 72 4 a
Total | 104.04 167 - .
: " : (3] .
X - J‘ o
[ @
L4 .
., W o . ) \
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R  Table 17 ‘
| :'3 ~ The Duration Means of the 8 Treatments ,u
_ &: in the "piffwent-tondition" //
s 0.1 sec. . 0.2 sec, Y Secs. 10 secs. P g
High CTosure 5,69 6.26 5.55 6.2 2R, L.
Low Closure o~ 7.57 6.18 7 7.9 . 6.32 27298 .
Total 26 12.ae 13.46 0 1258 sles
‘&<5//Efff5rence .88 .08 2.3 -0.11  -4.27
| i V ﬁ = 4 o



Table 18
‘ Sutmary of the Analysis of Variance
e p (Duration.. "Different-Conditton")
o
J)
". p; '\ 4 . .
‘ : Sum of ' ‘Mean -
Source 6f Variation . Squares. df Squylp F P
A: Closure - . L 4%wb4 1 . 49.54 .60
. i . (\n‘* ‘ ﬁ“:“:’; . s : - ‘ . e .’
" Subjects x A < . -¥T.- 98285 12 7 g81.90 .
. T ~ - R T L
. B: Exposure Periods ,&@; . 6.589 3 ;22’& - .40
AxB T L mg 3 1rse 304 oS
] ¢ . N LY . . 3 .
‘ Subjects x A x B .t 201,74 36, 560
C: Duration Scores ' ] | 24762 2 1231 1.45
LR Ak gt AT 2 569 .67
; Subjects x A xC S s 2038 Ye B 3:43% .
“BxcC - S 2349, 6t 3911 .74 .
7 AxBxC 17.42, 6 2.90 55
' - . , . R ) 5 ) ' . '
“Subjects f82.60 72 5.31 /
. w LN e » . /’
¢'o Total =i 1,956.62 167, "
| k o PR . T /




Table 19

" Combined Means of the ? Latencies

in tHe Brief Exposure Period for 4 Treatments

86

High Closure
Low Closure
Total

.
Difference

“Same-Condition”

1:36 1,95

—— ———

2.25 4.24

<+

.47 ' -.34

" .89 / " 2.29
N

“Different-Condition"

A

3.3
3.18
6.49

13
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Table 20

Combined Means of the 2 Latencies
in the Extended Exposure Period for 4 Treatments

High Closure
-Low C]osure
Total

Difference

YSame-Condition" "Different-Cdndition"
1.17 | 1.13 2.30
.87 | 1.45 2.32

2.04 ' 2.58 4.62
.30 -.32 C-.02
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Table 21 /
' ~.
Summary of Analysis of Variance

Source of Variation Sum of Squares d.f.” Mean Squ're F p
A: Exposure Condition 8.02 ] 8.02 34.21  <.01
B: Closure .02 1 .02 .10

Axs 1.29 1 /.29 5.50 <.05

Error 6.09 26 .23 |

Total 15.42 29
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Table 22

The_Means of Choices for Same or Different
for the 4 Initial Exposure Peniggs

¥ | 0.1 sec. 0.2 sec. ™ secs. 10 secs. ‘ K
Same: . - 2.2 : 1.7 . o 4.1
Différent B .8 . 1.3 2.8 3.0 7.9
DifferengesA . ;TZ —T; ,-ETE o -ETEi : —;:;




Table 23

o Summary of Analysis of Variance

90

A:

P

Soyrce of Variation Sum of Squares d.f. Mean Square
(?c%ﬁtion Choice . 18.05 ' 18.05

Exﬁosure-Periods .00
Ax B . 71.35
" Error . 20.60

Tota]' P HQ.O(_)

1
3
.3
72

79

.00
23.78
.29

F
- 62.24

82.00

P
<.01

<,01-
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Table 24

The Total Duration Means of the 8vT}eatments
. »

0.1 sec. 0.2 sec. 5 secs. 10 secs.

Different | 6.33 5.91 - 6.54 . 6.5
Same © 6.39 7.2 9.65 13.72

N
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APPENDIX C
b Table 1
Duration of Initia];ExposUre .

. Brief (B) or Extended (E)

Exposure Exposure Exposure Exposure
Slide # Series 1 Series 2 Slide # Series 1 Series 2
1. 100 (8) 0.1(8) 17 10,0 (E) 0.1 (B)
2o 2 0.1 (B) 10.0 ()  1s 0.1 (B)  10.0 (g)
L3 50 o0z2(s)  1s 5.0 (£) 0.2 (8)
B |
4 0.2 (B) 5.0 (E). 20 0.2 (B) 5.0 ()
5 0.2(8)  5.0() 2 0.2 (B) 5.0 (E)
6 01 10.0() 2 0.1 (8) 10,0 ()
7 5.0 () 0.2(8) 23 500 02(8)
2 8 50 021080 24 s5.0() 0.2 (8)
§ 9, 10.0 (E) 0.1 (B) 25 10.0v(E') 0.1 (8)
= 10 0.1 (8) 10.0 (E) ' 26 0.1 ()  10.0 (E)
[ 0.2 (8) 5.0 (E) 27 0.2 (8) * 5.0 (E)
g 1 S 5.0(E)  0.2(8) 28 5.0 (£) * 0.2 (8)
B T N Y (B) 29 02() 5.0 (E)
M 1006 01 ® % 1006 on )
15 0.0 (E) 0.1 (8) 3 10.0 () 0.1 (B)
6 0.1(8)  10.0 (E) 32 0.1 (8) 10.0 (E)
| n 10 n=10 -n=10 n=10. -
"Same Condition® n - § n=5s on-se n=5
“Different '
Condition" n=>5 n=25 - n=5 . n=35
2



, ) 110
APPENDIX D

A

Starting Position

~Initial Exposure Projector 1

-Second Exposure Projector 2

First 10 Subjects

Starting Position ‘R Startqu Position

\ //" \ QR ;
' 7:;2:;\ N

Tr.q,ss

In\gial Exposure Projector 1

Second Exposure Projector 2

; | ~ Second 10 Subjects

Djagfam of
Presentation Order of Stimulus Slides
in The Projector Carousels |

for Subjects in the "Different Condition"



. P

L

Start1ng Position

Starf1ng Position

Initial Exposure‘Projector'] Seconh Exposure Projector 2

.
First 10 Subjects

[ —————— .

m

Start1ng POS1t1on

Starting Position

- Initial Exposure Projector 1

Second ]0 SubJects

, L ' Pt P
/////// \f;\\:\\ '//,/’ | H;\JE S
. Q/ , ' q""),
n /2 Tr,q/s,,s 2\
22

Second Exposure PrOJector 2 :

]

e

Diagram of
Presentation Qrder of Stimu]us,S]ides
In The Projector Carousels

For Subjects in the “Same Condition"




