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CHAPTER I
REVIEW OF THE LITERATURE AND STATEMENT OF THE FROBLEM
Introduction

Recent research reflects an increasing interest in the
quantitative specification of the stimulus determinants
associated with exploratory and observing behavior (e.g.,
Berlyne, 1960, p. 38). One methodological problem
attending the investigation of exploratory behavior is the
artificiality imposed by the restrictions associated with
laboratory settings (cf. Welker, 1960). To provide an
indication of the generality of data collected in a lab-
oratory setting, exploratory behavior (more specifically,
viewing time) was measured in a natural setting and com=-
pared with that observed in a laboratory one. A secondary
purpose was to determine if subjects (Ss) who spontaneously
examine patterns are representative of the same population
from which Ss have characteristically been drawn for studies

of human exploratory behavior.



Review of the Literature

The literature pertinent to the experiment reported in
this thesis includes (a) studies comparing exploratory be-
havior under "natural"” and under "laboratory" conditions,
(b) studies relating molar measures of "complexity" to
exploratory behavior, (c) studies relating more analytic
measures cv>f complexity to exploratory behavior, and (d)
methodological attempts to specify the physical parameters
of visual form.

Studies Comparing Exploratory Behavior under Natural
and under Laboratory Conditions. This author is familiar
with only one human study employing a natural setting sim-
iliar to the one used in this thesis. Marston (1927), in
measuring the introversion-extraversion dimension of per-
sonality, traced the paths followed by a group of children
as they wandered through a museum. The children were un-
aware that their movements were being recorded. Slowness
in moving from one exhibit to the other and poor attention
to exhibits were taken as indicators of introversion,
whereas spontaneous interest in the exhibits, i.e., ra:;id
movement from one to the other, was taken as an indicator
of extraversion.

The natural versus the laboratory cdistinction made

here is clearly analogous to the "free" versus "forced"



situations which Welker (1957) has used in his investiga-
tion of exploratory behavior. Under the forced condition
the animal is placed directly into an open, illuminated
chamber and under the free condition it is allowed free=-
dom of choice to enter the same situation from a small
darkened box adjacent to the exploratory chamber. Welker
has found that exploratory behavior differs in these two
situations. In general, rats show less activity in the
exploratory chamber when they are free to enter it. He

has suggested some reasons as to why this difference occurs.
For example, he interprets responses by rats to highly
novel stimuli in free situations in terms of an exploratory
or curiosity drive and responses to novel stimuli in forced
situations in terms of escape motivation (1957). Ehrlich
and Burns (1958) and Segall (1959) have shown that highly
novel or complex situations evoke mild avoidance reactions
which they also interpret in terms of anxiety or escape
motivation. Hayes (1960), however, believes that Welker's
suggestion that fear initiates exploratory behavior is
unwarranted. His data, like VWelker's, showed that rats
tended to avoid a strange place, if possible, but that
those rats most inclined to do so were least active when
confined in it, a result Hayes considers incompatible

with the escape-directed hypothesis.



Studies Relating Molar Measures of Complexity to
Exploratory Behavior. Berlyne (1958), using the method of
triads to present patterns with varying degrees of com-
plexity to 3-to=-9-month-old infants, noted that the most
complex stimulus in each series of the three patterns was
significantly more likely to attract first fixations.
Berlyne reported that the two stimulus patterns in the
series containing more contour elicited "attentive" be-
havior to a greater extent than the others. 3tudying the
relations of stimulus complexity to observing responses in
pre=school children, again with the method of triads,
Cantor, Cantor, and Ditrichs (1963) found a significant
"complexity level effect". The Ss spent more time ob-
serving highly complex patterns as compared with patterns
of medium or low complexity. Berlyne (1958) using adult
human Ss, found a significant positive relationship be-
tween the number of elements defining his patterns and
orienting responses. In contrast to the above findings,
one conclusion of a program of research conducted by Spitz
and Hoats (1961) dealing with the relation of stimulus
complexity to certain behaviors of institutionalized high-
grade adolescent retardates was that groups of retardates
and normals showed a decided preference for less complex

stimuli when given a choice between stimuli representing



two levels of complexity.

Investigating the persistence of visual exploratory
behavior in rhesus monkeys, Butler (1954) observed that
the degree of responsiveness to visual incentives depended
upon the class of visual stimuli employed: the Ss per-
formed manipulative tasks to view other monkeys or moving
toy trains more often than to view an empty chamber. 1In
very molar terms, the results suggest the importance of
such variables as movement, number of elements, and other
variables related to complexity in an essentially free
situation.

Studies Relating More Analytic Measures of Compléxity
to Exploratory Behavior. Quantification of form dimensions
began with the impetus received from information theory
(Shannon, 1948). Brown (1966) has observed that since
then such seemingly diverse areas as discrimination
learning (e.g., Fisher, 1959), exploratory and related
forms of behavior (e.g., Berlyne, 1960), complexity
ratings of forms (e.g., Attneave, 1957), and the retention
and recognition of visual patterns (e.g., French, 1954),
as well as information theory, have all contributed to the
current press for "...a specification and measurement of
physical form parameters" (Attneave and Arnoult, 1956;

Michels and Zusne, 1965; Zusne, 1965). For example,



Hochberg and McAlister (1953), in their study of "figural
goodness", have measured information locad in terms of
number of elements; French (1954) using highly specified
dot patterns, has found that increased complexity (amount
of information) facilitates recognition, though a curvi-
linear relationship occurred when the task was identifica-
tion. In research concerned with discrimination learning,
Fisher (1959) has reported that racoons more easily dis=-
criminated between 6-sided shapes than between 4-or-5
sided shapes. Attneave (1957) has shown that number of
elements, number of independent turns, symmetry, and angu-
lar variability are important factors in judgements of
complexity.

A reflection of this trend, i.e., an increasing in-
terest in the physical determinants of behavior, is also
seen in attempts to determine the properties of patterns
associated with exploratory behavior. Brown (1966) has
shown that the number of components making up patterns
is important to exploratory behavior in rats, and Nance
and Wheeler (1965), using patterns containing 3, 6, and
12 shapes, have reported that the viewing time of squirrel
monkeys significantly increased as the number of components
constituting the patterns increased.

Although number of turns, symmetry, and angular



variability accounted for nearly all of the variance in
subjects' complexity ratings (Attneave, 1957), in a series
of studies conducted by Brown and his students using both
human and animal Ss, the number-of-turns variable has been
related to viewing time only inconsistently. From data
obtained under three instructional sets, Brown and Farha
(1966) found that patterns containing nine-sided shapes
were viewed longer under 'neutral" and "interestingness"
sets, whereas three-sided shapes were viewed longer under
a "pleasingness" set. Again, time spent viewing nonsense
shapes was found to be significantly related to number of
turns in a study conducted by Beaver and Brown (1963).

In contrast, Brown and O'Donnell (1966) obtained non=-
significant results with respect to the same variable.
With human Ss they did find further support'fa; the impor-
tance of number of components and angular variance to
"attentional" responding; with monkeys only the number-
of-components variable reached significance. Brown and
Lucas (1966) have completed a study with human Ss in which
number of components, angular variance, and dissimilarity
of border width had a significant effect on viewing time
measures, while number of turns and border width did not.
In general, non-informational variables, such as color

(Brown and Farha, 1966) and border width (Brown and Lucas,



1966) fail to significantly affect viewing time.

Methodological Attempts to Specify the Fhysical
Farameters of Visual Form. A number of ajproaches have
developed in an effoxt to identify the physical properties
of visual form, and a resultant communication problem has
developed from the diversity of operations of physical
measurement employed in the construction of stimulus
patterns for experimental use.

An early quantitative treatment of stimulus patterns
was provided by Hochberg and McAlister (1953). Using as
their stimulus dimensions (a) number of angles, (b) line
segments, and (c) points of intersections of complex line
figures, an inverse relationship was found between resyponse
probability and the amount of information required to de-
fine the dimensions of the pattern responded to.

Several forms of physical invariance (e.g., symmetry)
have been described by Attneave (1954); in his 1957 study
he employed six physical parameters of shapes, namely,

(1) angular variability, (2) number of turns, (3) matrix
grain, (4) curvedness, (5) symmetry, and (6) a size=-
invariant measure of dispersion, called "non-compactness"
(see Attneave and Arnoult, 1956). Berlyne (1960, p. 38)
has suggested "number of distinguishable elements" and

"dissimilarity among elements" as parameters underlying



complexity.

Drawing largely from the work of Attneave and Arnoult,
Brown (1964) has more recently compiled the most extensive
list of stimulus properties available by which visual pat-
terns may be described quantitatively. Included are such
variables as border width; orientation; elevation; com=-
ponent proximity, and dissimilarity of curvature. In a
thorough review of the metrics of visual form, Michels
and Zusne (1965) classified physical form parameters into
three major tyres:

This classification is based on whether changes
in the magnitude of the parameter affect the in-
formation content (as defined in information
theory) or the structure of the shape, or both.
Changes in the parameters of one ty;e affect the
information content as well as the structure of
the shape so radically that they place it in
another population of shares. This type will be
called transitive parameters. The number of in-
flections in the contour of a shape (i.e., sides
of vertices) and the dicotomy of straight versus
curved lines in the contour belong here. Changes
in another type of parameter do not change either
the information content or the structure of the
shape, and only the response to the changed share
may be affected since the retinal image of the
shape suffers transposition of either location or
size, as when a shape is rotated or its area
changed. This type of parameter will be called
transpositional. Changes in the third type of
parameter affect the structure of the shape but
not the informational content. Thus, a triangle
is still a triangle regardless of whether it is
made thinner or more symmetrical than it was be-
fore. This type will be called intransitive.
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Statement of the Problem

One methodological problem attending the investigation
of exploratory behavior is the artificiality imposed by the
restrictions associated with the experimental setting
(Welker, 1961). Clearly, in situations employing measures
of exploratory behavi;r the human subject (1) has committed
himself to perform an experimental task for reasons un-
related to the task itself (e.g., he volunteers to serve
as a subject to gain extra class credit), and (2) may be-
come aware that the time he spends looking at each pattern
is the behavior under observation. If exploratory behavior
could be elicited in a more "natural" setting, i.e., one
in which the subject is unaware that he is being observed,
the results would provide an indication of the generality
of data collected in a laboratory setting. The purpose of
this research, then, was to compare data on exploratory
behavior collected in an experimental setting with that
obtained in a more natural situation. More specifically,
the question was asked: Do stimulus properties found to
be important to exploratory behavior in a laboratory
setting also affect exploratory behavior in a natural one?
Since a pilot study indicated that some subjects will not
look at visual patterns spontaneously, a secondary purpose

was to determine if subjects who do spontaneously examine



patterns are representative of the same population from
which subjects have been characteristically drawn for

studies of human exploratory behavior.

1l



CHAPTER II
METHOD
Subjects

The subjects (Ss) were 60 under graduate volunteers,
30 men and 30 women, enrolled in introductory psychology

classes at Oklahoma State University.
Apparatus and Stimulus Patterns

Eight stimulus patterns, all containing non-represen-
tational shapes varying in (1) Angular Variance (AV),
(2) Number of Components, (NC), and (3) Number of Turns
(NT), were painted with India Ink on 8 25 x 25-cm. squares
of white cardboard. Four of the patterns are presented in
Figure 1. The patterns were photographed and made into
2 x 2=inch slides with the shapes appearing black against
a white background when projected onto a screen. Four
practice patterns, each containing four or five shapes
positioned in areas corresponding to those in the test
patterns, were constructed in a random manner. Unfortun=-

ately, resemblance to the test patterns was not completely

12



Figure 1. Reproductions of four of the test
patterns. Pattern 1 (upper left) contains
3 triangles of low AV, Pattern 7 (upper
right) contains 18 trlangles of high AV,
Pattern 6 (lower left) contains 18 12-
angled polygons of low AV, and Pattern 4
(lower right) 3 l2-angled polygons of high
“AV. The black frames have been added only
for purposes of delineation.

13



14

eliminated, for two of the practice patterns contained the
same triangles as the experimental patterns while the
other two contained polygons unlike the nine-sided shapes
in the test patterns. Construction of the patterns has
been succinctly described by Brown and O'Donnell (1966):

Number of Turns (NT) refers to the number
of angles (or changes in curvature) which
characterizes the contour of a shape. To pro-
vide shapes representing two levels of NT a
pool of 50 triangles and 50 1l2-angled polygons
was measuring the size of each of the turns in
a shape's contour and computing the variance of
the distribution of these measurements. All
measurements are made with the interior of the
shape as the point of reference so that convex
turns are measured as less than 180° and concave
turns as more than 180°. The AV of each of the
100 shapes was determined and the three triangles
and three twelve-angled shapes with relatively
low AV (mean AV = 246 and 249.7, respectively)
were selected for experimental use. The shaies
were chosen so each triangle with low (high) AV
was matched as closely as possible in AV with
one of the l2-angles shapes with low (high) AV.
Each of the 12 experimental shapes was photo-
graphically reduced to an area of 200 mm?.

Number of components (NC) refers to the
number of shajyes which make up a pattern. The
two levels of NC were 3 and 18. To prepare a
prototype for the l8-component patterns a 25-
cm. X 25-cm. grid was drawn and 1€ cells were
chosen by means of a table of random numbers.
Measurements were taken on four properties of
this prototyre pattern (see Brown, 1964): the
average distance separating the 18 cells (11.16
cm.), the standard deviation of the distance
between the cells (6.07 cm.), the average
"height" of the cells (10.39 cm.), and the
average '"dextrality" of the cells (10.72 cm.).
A second 25=-cm. X 25-cm. grid was then drawn
and three cells were chosen so as to provide a
3=-component prototype pattern with similar



pattern properties. The values of the 3=
component prototype on the four pattern dimen-
sions were 13.93 cm., 5.84 cm., 10.33 cm., and
10.67 cm., respectively.

Using the two prototype patterns eight
experimental patterns were drawn on 25-cm. X
25-cm. squares of heavy white paper. Four of
the patterns are presented in Figure 1.

The 3=-component pattern containing triangles
of low AV (Pattern 1) was prepared first. To do
this the three triangles of low AV were randomly
assigned to the three cells of the 3-component
prototype pattern. Next, the 3-component
pattern containing l2-angled shapes of low AV
(Fattern 2) was prepared by assigning each 12-
angled shape of low AV to the cell assigned
(in Fattern 1) the triangle matched with it in
AV. Fatterns 3 and 4 (the high AV, 3-component
patterns containing triangles and l2-angled
shapes, respectively) were prepared in the same
manner as Fatterns 1 and 2.

To construct Fattern 5, the l8-component
pattern with triangles of low AV, the three
triangles of low AV were randomly assigned to
the 1€ cells in the l8-component prototype
pattern, with the restriction that each shape
occupy six cells. As above, the l€-component
pattern containing l2-angled shapes of low AV
(Fattern 6) was prepared by assigning each
12-angled shape of low AV to the six cells
assigned (in Fattern 5) the triangle matched
with it in AV. Also, as above, Patterns 7 and
8 (the high AV, 18-component patterns containing
triangles and 12-angled shapes, respectively)
were prepared in the same manner as Patterns
5 and 6.

All shapes were placed in a vertical
orientation (see Brown, 1964). Since the
shapes were 200 mm.2 in area and the cells to
which they were assigned were only 100 mm.Z2,
each shape was drawn by centering it by eye on
its respective cell.

A right-handed desk-chair with a telegrarh key

attached to one arm was placed to the right of the

15
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entrance to the experimental room. The chair was located
L feet & inches in front of a black plywood screen
measuring 7 feet 3 inches in length and 5 feet in height.
A 10 inch? window, covered with a tightly stretched

sheet of tracing paper, was located 9 inches from the

top of the screen and positioned 6 inches to the right

of the chair. A second chair of molded plastic, a small
table, an ashtray, and a variety of reading material were
situated so that the subject's activities could be ob-
served through a peephole with a diameter of .25 inches
drilled in the plywood screen. To camouflage the
reerhole, a second hole was drilled 5 inches directly
above it continuing a line naturally formed by the bolts
holding the screen together. Freliminary inspection
showed that subjects could not see through the peephole
when seated properly in the chairs designated for them.

A blackbound scrapbook containing the four practice
patterns followed by the eight test patterns, each en-
cased in a transparent covering, was predominently
placed among the other reading material. The first page
was exposed, bearing the typed statement: "For the
best effect, view these patterns in the order of their
aprearance." The scrapbook itself was labeled "Exper-

imental Drawings".
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Behind the screen was an elevated Airquipt Superba
77a slide projector, equipped with a solenoid-operated
shutter so directed at the screen that the projected
patterns bore the same special dimensions as those
originally prepared. An Esterline Angus Event Recorder
operated and recorded the opening and closing of the
shutter mechanism. The slides were carefully placed in
the projector magazine to assure the appearance of proper
orientation of the patterns with respect to the subjects.
The telegra;h key, shutter, and the projector were so
connected with a Marietta interval-timer that pressure
on the key served to (a) close the shutter, (b) advance
the slide magazine of the projector, and (c) reopen the
shutter. The interval between exposure times was approx-

imately 2 seconds.
Frocedure

The 60 subjects who met the criterion of viewing
patterns in the scrapbook spontaneously were alternately
assigned to one of two experimental groups of 30 subjects
each. OSubjects in the "laboratory" group were interrupted
after viewing the practice patterns and shown slides,
whereas those assigned to the "natural" group were al-

lowed to finish viewing the entire scrapbook.
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When the S arrived he was shown to the experimental
room, seated in the plastic chair facing the screen, and
requested to "relax for a few minutes" while the apparatus
was being set up. The scrapbook and reading material were
within easy reach to the right of the chair. For the
natural setting, the experimentor retired behind the
screen to observe whether or not the subject viewed the
patterns in the scrapbook spontaneously; if he did so
within seven minutes, the experimentor manually operated
a pen connected to the event recorder each time the sub=-
ject turned a page. While the experimentor was readily
able to see the tor of a page as it was turned, the slant
at which subjects held the scrapbook in their laps usually
precluded any indication of the pattern being viewed,
thus reducing the opportunity for experimentor bias to
affect the viewing-time measures.

To control for order effects, the test patterns were
presented in ten random orders, each order being used for
three subjects. The practice patterns preceding the test
ratterns were used in an attempt to reduce the attentional’
effects of novelty.

The question arose as to whether or not the subjects
who provide "spontaneous" data are representative of the

same population from which samples are characteristically
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drawn in this type of research. It is clear that no
direct comparison can be made between data obtained in

a laboratory setting with those obtained in a natural

one unless the samples taken in each situation are repre-
sentative of the same population. To control for the
possibility that subjects who looked at the scrajpbook
spontaneously represented a biased sample, the 30 Ss

of the laboratory group were selected only after they

had begun to examine the patterns spontaneously. The
subjects in this setting were interrupted after they had
inspected only two of the practice patterns. The exreri=-
mentor then announced that the apparatus was ready and
seated the subject in the desk-chair. Slides bearing
patterns identical to the test patterns in the scra; book,
preceded by the two scrarbook practice patterns the sub-
subject had not yet seen, were immediately presented to
the subject in the same random orders as were used for the
scrajbook presentations. Moreover, the projected patterns
on the slides bore the same spacial dimensions and orien-
tation as did the scrapbook patterns. However, due to
difficulties in centering and focusing the patterns con-
taining high values of number of components within the
window screen, only 17 of the 18 components of the pro=-

jected patterns were actually shown.
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Instructions employed earlier by Brown and O'Donnell
(1966) were presented to the subject in written form and
he was asked to read them along with the experimentor.
The instructions were as follows:

A series of patterns will be presented in
this window. The length of each presentation
will be up to you. Look at each pattern for as
long as you like, and, when you don't wish to
see it any longer, press this button and the
next pattern will be presented. When you press
the button,; push it briefly but firmly and then
withdraw your hand completely and place it in
your laj. If you don't keep your hand at some
distance from the button, you may accidently
trigger the apparatus before you wish to. You
will not be tested on what you see or on any
other aspect of the situation and there will be
no shock or pain involved.

Remember, look at each pattern only as long
as you wish and then press the button and a new
pattern will appear. I will tell you when to
begin, and I will also tell you when the end
of the series has been reached. Are there any
questions?

The 60 subjects who met the criterion of viewing
the practice patterns spontaneously were alternately
placed in the two treatment conditions. More specifically,
if one subject was allowed to view the entire scrapbook of
patterns, the next subject was interrupteﬁ and shown the
slides.

In the process of obtaining 60 spontaneous viewers,
176 volunteers who did not view the patterns spontaneously

were rejected. Of these 65 were women, and 51 were men.
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Of the 60 subjects who did qualify, the sexes were equally
distributed. The laboratory group consisted of 17 men and
13 women while the natural group contained 17 women and

13 men.



CHAPTER III

RESULTS

Eight exposure times, each recorded to the nearest
one-fourth of a second, were obtained from each of 60
subjects, giving a total of 480 observations. To control
for extreme variability, the data was rejected if the sub-
ject viewed any pattern in the series for more than 20
seconds or less than 1.5 seconds in duration. Consequently,
approximately 8 subjects were rejected. The exposure
times were analyzed by means of an analysis of variance,
with the data arranged in a 2 X 2 X 2 X 2 factorial
design with repeated observations on the last three,

i.e., the stimulus, factors. The summary of the analysis
is presented in Table I.

It can be seen that no significant difference be=-
tween the two observation conditions appeared. Thus, the
natural group did not differ fram the laboratory group in
overall time spent viewing the patterns. Moreover, the
conditions of observation failed to interact significantly

with any of the three stimulus variables, showing that the
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TABLE I

SUMMARY OF ANALYSIS OF VARIANCE

Source daf M3 F
A 58 L3 .80208 .82673
B L06 23 .85208 L .6156%
C 406 802.12551 15.5222%%%
D 406 36.€5208 7131 3%%
total L79
error a 58 52 .9840
error b L06 5.1676
* P < .05
* P < .01

*¥* P < .001
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viewing time of the two groups were not differentially
affected by the stimulus properties.

Fatterns containing high values of angular variance
were viewed significantly longer than patterns of low
angular variance (M's = 6.86 sec. and 6.41 sec., res-

- pectively; F = 4.6156, df = 1/,79, F<.05). In addition,
viewing time was significantly affected by the number-of-
components variable (M's = 7.93 seconds and 5.34 seconds,
for patterns containing 3 and 18 components, respectively;
F = 15.5222, df = 1/479, E<.00l). Finally, patterns con-
taining nine-sided polygons were viewed longer than those
containing triangular components (M's = 6.91 seconds and
6.36 seconds, respectively, F = 7.1313, df = 1/479,
F<.0l). None of the stimulus interactions approached

significarnce.



CHAFTER IV

DISCUSSION

In contrast to Welker's finding (1957) that the be-
havior of rats in free and forced situvations differ, there
was no significant difference between the total times each
group spent viewing patterns, i.e., in exploratory
activity. Moreover, the two groups failed to differ in
the "direction" of their exploratory behavior, e.g., both
groups viewed nine-sided shapes longer than three-sided
shapes. In addition to obvious differences (e.g., the
subject species, and the response measure), the two
studies are not strictly analogous methodologically. Al-
though the subjects in the natural setting were "free" to
view the scrapbook patterns, paralleling Welker's free
situation, in a sense, they were "forced" to view the
patterns in a prescribed sequence. In the laboratory
setting the subjects were asked to view slides but were
not forced to do so. In addition they entered the ex-
perimental situation quite voluntarily. While remaining

possible, an escape-motivation interpretation seems

25
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inapprorriate to describe the behavior of human subjects
in such a laboratory setting.

The significant effect of the number of components
and the angular variance on viewing time parallels the
results of the Brown and O'Donnell (1966) study, and was
hardly unexpected, since, aside from the differential
treatment conditions, the present study was essentially
replicatory. The number-of-ccm@onehts effect is consis-
tent with a number of earlier studies of exrloratory
behavior emrloying number of elements or angular variance
as an index of visual complexity. It has been found to
correlate positively with exploratory behavior in rats
(Brown, 1961); Dember, Earl, and Faradise (1957); visual
fixation in human infants (Berlyne, 1958, observing
behavior in pre=-school children (Cantor, Cantor and
Ditrichs, 1963), and observing behavior iﬁ human adults
(Berlyne, 1963). 3Since scanning movements are largely
confined to the contours of shapes (Zusne and Michels,
1965), and since the correlation of number of components
and the amount of contour present in a pattern is a
positive one, a positive relationship between viewing
time and the number-of-components variable might well

have been predicted.
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The angular variance of shapes has also previously
been found to be an important determinant of human
attention (Brown and O'Donnell, 1966; Brown and Lucas,
1966). Brown and 0'Donnell (1966) state that "Shajes of
high AV tend to have longer contours than shapes of low
AV, and, therefore, more time should be required to scan
them." However, that differences in viewing time assoc-
iated with differences in number of components or angular
variance can be explained entirely on the basis of
aifferences in time required to scan contours has recently
been ruled out (Brown and Lucas, 1966). An alternative
interpretation, in terms of information theory, would
explain longer viewing times to shapes of high angular
variance as resulting from increased "information".

The statistical significance reached by the number-
of-turns variable was surprizing in light of the data of
Brown and O'Donnell (1966) and Brown and Lucas (1966),
and thus presents a more difficult problem for interpre-
tation (cf. Brown, 1966). Two possible explanations are
that (1) the subject population sampled in this study
was different from that in the Brown and O'Donnell ex-
periment (1966), but since this argument is counteracted
by the similarity of the outcomes of the other manipulated

variables (angular variance and number of components), a
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more likely interpretation is that (2) the lack of control
for novelty led to the significant effect of the number-of-
turns variable. More specifically, the triangles in the
practice patterns were similar to those in the test pat-
terns, whereas the polygons in the practice patterns were
unlike the polygons in the test patterns. This would tend
to make the test polygons more novel than the two triangles,
and, hence, would favor greater exploration of the
polygons.

The problem of interpretation of the number-of-turns
variable relates to the larger question concerning the
representativeness of the spontaneous viewers employed in
this study as compared with those generally used in studies
of exploratory behavior. Had the results of this study
been identical to those of the Brown and O'Donnell study
(1966), it might be concluded that the subjects were drawn
from the same population. However, since number of turns
was a significant variable in this study, no conclusions
can be reached regarding the representativeness of the
population sampled. It may well be that spontaneous
viewers represent a biased sample, or, that the subject
populations were the same, but that novelty factors
entered into this study to produce the number-of-turns

effect. If a control group had been instructed to look
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at the patterns and then compared with the spontaneous
viewers, it might have been possible to determine if the
laboratory group was rerresentative. Such a control group
would not have been completely satisfactory, however,
since any difference between such a control group and the
other two groups would still have had at least two ex-
planations: (1) the spontaneocus viewers might indeed not
have been rerresentative of the usual populations used in
studies of exploratory behavior, or (2) the difference
might be attributed to the effect of the instructions
given to the control, but not the laboratory or natural,
group.

Since no significant difference between the obser-
vation conditions was observed, and since none of the
interactions was significant, both qualitatively and
quantitatively the behavior of the laboratory and the
natural group did not differ, a finding which argues pos-
itively for the generality of data on exploratory behavior
obtained in a laboratory setting. The question concerning
the representativeness of the subjects used, however, can-
not be answered here, and remains a problem for further
research.

3ome of the more obvious criticisms of this study

have already been mentioned: (1) the lack of control for
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the exploratory effects of novelty arising from a poor
selection of practice patterns, (2) the lack of an
adequate control in attempting to access the representa-
tiveness of the population employed in the study, and (3)
the lack of a design clearly paralleling those of studies
employing rats in free versus forced situations. Further,
the patterns or figures within patterns may have had
differential assosiation values for the subjects, since
several subjects voluntarily reported specific associations
informally at the conclusion of the experimental session.

Brown (1966) has pointed out another more general
limitation connected with the physical specification of
patterns. The specification of form, being spacial, is
limited to the use of tactual and visual modalities. Con-
sequently, findings relating to the physical determinants
of viewing time and other measures of exploratory behavior
in this and prior studies may be limited to these two
modalities; for further generalization there is an obvious
need for temporal and spatio-temporal specification as
well.

The dependent measure, viewing time, is vulnerable to
two major criticisms: (1) a restriction on the number of
variables which can be manipulated simultaneously using

a repeated-measures factorial design (3s become "bored"
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when presented with more than 20 to 30 patterns), and (2)
the variability in responses. Some arbitrary criterion
was found necessary to eliminate responses of extremely
long or short duration. It is to be remembered that in
this study any series of responses which contained a

response of less than 1.5 seconds or more than 20 seconds

was rejected.



CHAPTER V
SUMMARY

The purpose of this study was to investigate a meth-
odological problem attending the study of exploratory
behavior, i.e., the artificiality imposed by the restric-
tions associated with laboratory settings.

An indication of the generality of exploratory
behavior in a laboratory setting was obtained by (a) re-
cording the time each of 30 3s spent viewing a series of
stimulus patterns on slides in a laboratory setting,

(b) recording the time each of the 30 Ss spent "spontan-
eously" viewing a series of the same stimulus patterns in
a scrajbook in a natural setting (i.e., one in which the
Ss were not aware that they were being observed), and

(c) comparing both groups with data previously obtained
in an experimental setting which did not employ the
criterion of preliminary spontaneous viewing imposed on
both groups of this study.

No significant difference between the treatment con-

ditions apreared. Moreover, tﬁé condition of observation

32
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failed to interact significantly with any of the three
stimulus variables. Viewing time was significantly
affected by each of the three stimulus factors: angular
variance, number of components, and number of turns. It
was concluded that viewing time under natural and labora-
tory conditions is not differentially affected by the

properties of the stimuli.



REFERENCES

Attneave, F. Some informational aspects of visual percep-
tion. Psychol. Rev., 1954, 183-193.

Attneave, F. and Arnoult, M.D. The quantitative study of
shape and pattern perception. Psychol. Bull., 1956,
53, 452=471.

Attneave, F. FPhysical determinants of the judged complex=-
ity of shapes. J. exp. Psychol., 1957, 53, 221-227.

Arnoult, M.D. Prediction of perceptual responses from
structural characteristics of the stimulus. PFPerc.

Beaver, W. and Brown, L.T. Some properties of visual
complexity important to attentional behavior. Paper
read at Oklahoma State Psychol. Assn., Oklahoma City,
October, 1963.

Berlyne, D.E. The influence of complexity and novelty in
visual figures on orienting responses. J. exp. Psych-
ol., 1958, 55, 289-296.

Berlyne, D. E. The influence of albedo and complexity of
stimuli on visual fixation in the human infant.
Brit. J. Psychol., 1958, 49, 315-318.

Berlyne, D.E. Supplementary report: complexity and
orienting responses with longer exposures. J. exp.
Psychol., 1958, 56, 183.

Berlyne, D.E. Conflict, Arousal, and Curiosity. New
York: McGraw=-Hill, 1960.

Berlyne, D.E. Com’lexity and incongruity variables as
determinants c¢f exploratory choice and evaluative
ratings. Canad. J. Psychol., 1963, 17, 279-290.

34



35

Berlyne, D.E. Effects of complexity and incongruity var-
iables on GSR, investigatory behavior, and verbally
expressed preference. J. gen. Psychol., 1964,

71, 21-45.

Brown, L. T. Some properties of stimulus complexity re-
lated to exploratory behavior in rats. Unpubl.
doctoral dissertation, Princeton Univer., 1961l.

Brown, L.T. Quantitative description of visual patterns:
some methodological suggestions. Ferc. Mot. Skills,
1964, 19, 771-77h.

Brown, L.T., and Farha, W. Some physical determinants of
viewing time under three instructional sets. Percept.
Psychophys., 1966, 1, 2-4.

Brown, L.T., and O'Donnell, C.R. The attentional response
of humans and squirrel monkeys to visual patterns
varying in three physical dimensions. Ferc. Mot.
Skills, 1966, 22, 707-717.

Brown, L.T., and Lucas, J. Supplementary report:
Attentional effects of five physical properties of
visual patterns. Perc. Mot. Skills, in press, 1966.

Brown, L.T. Some physical determinants of viewing time.
Paper read at Southwestern Psychol. Assn., Arlington,
Texas, April, 1966.

Butler, R.A. Incentive conditions which influence visual
exprloration. J. exp. Psychol., 1954, 48, 19-23.

Cantor, G.N., Cantor, J.H. and Ditrichs, R. Observing
behavior in pre-school children as a function of
stimulus complexity. Child Dev., 1963, 35, 683-689.

Dember, W.N., Earl, R.W., and Paradise, N. Response by
rats to differential stimulus complexity. J. Comp.
Physiol., 1957, 50, 514-518.

Fisher, B. The effect of stimulus complexity on form
discriminaticn in Procyon lotor. Unpubl. master's
thesis, Purdue Univer., 1959.

Fiske, D. and Maddi, S. (Ed.) Functions of Varied
Experience, Dorsey Press, 1961.




36

French, R.5. Identification of dot patterns from memory
as a function of complexity. J. exp. Psychol.,
1951}, A—_z’ 22-26-

Hayes, K.J. Exploration and fear. Psychol. Rep., 1960,
é) 91-93 .

Hochberg, J. and McAlister, E. A quantitative approach to
figural "goodness". J. exp. Psychol., 1953, 46,
361-364.

Koch, S., ed., Psychology - A Study of a Science: Motiva-
tional problems raised by exploratory and epistemic
behavior, Berlyne, Vol. V, New York, McGraw-Hill, 1963.

Marston, L.R. The emotions of young children: an exper-
imental study of introversion and extraversion.
Univer. of Iowa: Studies in Child Welfare, 1925, 3,
#3.

Michels, K.M., and Zusne, L. Metrics of Visual Form,
Psychol. Bull., 1965, 63, 74-86.

Nance, D. and Wheeler, G. The effects of three physical
properties on attentional behavior. Unpubl. research
paper, Okla. State Univer., 9€5.

Shannon, C.E. A mathematical theory of communication.
Bell System Technical Journal, 1948, 27, 379-423,

Spitz, H.H. and Hoats, D.L. Experiments on perceptual
curiosity behavior in mental retardates. Final
report, NIMH grant M-4533, Johnstone Training and
Research Center, Bordentown, N.J., 1961.

Welker, W.I. '"Free" and "forced" exploration of a novel
situation by rats. Psychol. Rep., 1957, 3, 95-108.

Welker, W.I. An analysis of exploratory and play beha-
vior in animals, In Fiske and Maddi, Functions of
Varied Experience, Dorsey Press, 1961, 175-225.

Winer, B.J. OStatistical Principles in Experimental
Design. New York: McGraw-Hill, 1962.



37

Zusne, L. and Michels, K.M. Geometricity of wvisual form.
Perc. Mot. Skills, 1962, 15, 55-58.

Zusne, L. and Michels, K.M Non-representational shapes
and eye movements. Ferc. Mot. Skills, 1964, 18, 11-20.

Zusne, L. Moments of Area and of the perimeter of visual
form. J. exp. Psychol., 1965, 69, 213-220.




VITA
Shawn K. Murray
Candidate for the Degree of

Master of Science

Thesis: HUMAN EXPLORATORY BEHAVIOR IN A SPONTANEOUS
VERSUS A LABORATORY SETTING

Biographical:

Personal data: Born in Cheboygan, Michigan,
March 3, 1942, the daughter of Charles F.
and Ethel L. Murray.

Education: Graduated from McKinley Townshir
Consolidated High School, Pellston, Michigan,
in 1959; received the Bachelor of Science
degree from Central Michigan University,
with a major in psychology, in 1964, com-
pleted requirements for the Master of Science
degree in July, 1966.



