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CHATTER CONE
REVIEW OF THE LITERATURE AND

STATEMENT OF THE PROBLEM

The experiments reported in the present paper may be
characterized as belonging to the general area of motivation
research referred to as stimulus selecticn behavior, Stimu-
lus selection behavior includes curiosity, explecratory, and
manipulatory activities, Generally, the research in the area
attempts to determine the relation between changes in the
stimulus and changes in the measures of approach behavior in
the subject (8). In this research, approach behavior is
apparently unrelated to organic need conditions, The experi-~-
ments presented in this paper were designed to determine a
preschool child's stimulus preference as he entered the ex-
perimental setting, and whether that preference could be
systematically modified by exposure to other stimuli., The
ma jor conceptual hypothesis for the experiments was derived

from the theory of stimulus change presented by Dember and

Earl (1957),

The Theory of Stimulus Change
In the theory of stimulus change posited by Dember and
Earl (1257) the responces of an organism to a group of

stimuli are assumed to be mediated by psychological attributes,




The atiributes are net properties of the physizal stimulus
events or cobiects, but are comprised cf three different
measures of complexity: (a) the complexity of the stimulus,
() the complexity or capacity for complexity of the organism
when it first approaches the stimulus, and (c¢) the inter-
action of the stimulus and the organism, These three values
of complexity are discussed in more detail,

In determining the complexity value of a stimulus a
distinction has frequently been made between temporal or
within stimulus change and spatial or between stimulus change,

While the distinction between the temporal and
spatial factors by which behavicr is aroused

is useful in classifying some of the experimental
techniques involved, theoretically it is an un-
necessary distinction, In the present context,
according to Dember and Earl, the fact that a
spatially dishomogenous stimulus has apparently the
same effect upon behavior as has a temporal change
in stimulation implies some sort of scanning
process on the part of an organism:; the scanning of
a spatiallyv heterogenous stimulus is equivalent to
movement by the stimulus, over time, past the
Ystationary" organism, In this sense spatial

heterogeneity has the same effect psychologically
as temporal change in stimulation, (Earl, 1957,

pp. 8-9.)
The complexity of a stimulus can be determined in two ways:
(1) objectively by the experimenter (£) on an a priori basis
{20 spots on a card would seem to be more complex than two
spots because there is more change), or (2) by having an 3
rank or scale stimuli according to his own judgment of what
is more complex, When the stimulus itself is a goal and not
a means to an end, the complexity level of the stimulus is a
crucial motivational value of the stimulus, For instance, if

a student is actually interested in a subject, mathematics,
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rather than a mathematics course's utility in fulfilling a
craduation requirement, then the level of the mathematics
course is impcrtant in establishing and maintaining the
student's interest and motivation, 3Ii the course’s level
matches the student's (see below feor complexity of the
organism) then the student's motivation will Le consistently
high, But if the course is only a means to the goal (grad-
wation) then tha level of the course will not have as much
effect on the student's motivation,

According to the theory an individual can also be
assigned a complexity value, Dember explains individual
complexity as: " , . . for each individual there is some
highest level of complexity in the range of ohjects he might
encounter, which he is equipped to deal with comfortably and
effectively ., . . . Some objects would for him be exces-
sively camplex:; some would be too simple; some would be just
right, as the baby bear's bed was for Goldilocks," (Dember,
1965, p. 420,)

If the organism is affected by the stimulus, that is
if the complexity level of the stimulus approximates that of
the organism, there is a resultant change in the complexity

level of each, Behavior aroused by a change in stimulation

will eventually decline in amount if the organism is repeatedly

exposed to that specific change, If the stimulation change
is maintained but the behavior declines apparently as a
function of time, the organism itself must be changing as a

function of haviﬁg sensory contact with the stimulus, He

o i< R o
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*outarows® it as Goldilocks would have outgrown the bed, °
In tie interaction tha stimulus loses some of its motiva-
ticnal or complexnity value,

The complexity value of a stimulus can be equated
with its motivatiocnal valve, &n individual should approach
the level of the stimulus that is nearest the individual's
owi level, and which offers the coptimal amount of change or
complexity for the individual, That is: for a stimulus to
attract an individual it must be at that individual's com-
plexity level; stimuli that are less complex do not arouse
or motivate, To sustain approach behavior a stimulus needs
to contain some increment of complexity greater than the
crganism's own complexity level, The stimulus with this
increment of complexity is called a pacer stimulus, The
pacer stimulus® complexity level is not only more complex
than the individual's complexity level, but its complexity

lies within an acceptable range of complexity above the

complexity level of the individual, If there is no pacer
available, approach behavior will not be sustained, If
forced to respond, the organiem will not exhibit motivated
behavior but will respond at random, When a pacer is

available, approach behavior is sustained and the organism's

complexity level moves upward.,

Studies Dealing with Stimulus Change

As Cantor (1963) notes in the review of the litera-
ture, relatively little of the research done on stimulus

change is done with humans and even less is done with

- n e,
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children, Beauchamp (1965} reviews the human stimulus change
iiterature from his Interpretation of the Dember-Zarl theory.
Leckart and Faw (1969) review the literature on stimulus change
and looking time without comment, Very little of the recent
research on stimulus selection is designed directly from the
Dember-Earl theory, Much of the research can be interpreted
to support the theory. (See Appendix XVII,) The Cantors®
work on novelty [Cantor & Cantor (1964a), Cantor & Cantor
(1964b), Cantor & Cantor (1966), Cantor (1968a), Cantor
(1968b)] can be considered to provide support for the
Dember~Earl theory, In the Cantors' work children are
familiarized with several pictures, Then the S's preference
for the familiar pictures or novel pictures is measured, The
novel are reliably preferred, Each of the Cantors' studies
and the results are not reviewed in the present paper because
of the concern with novelty rather than complexity, The
three stuvdies reviewed by the present writer are concerned
with complexity and were stimulated by the Dember-Earl
theory of stimulus change,

May (1963) identified the measurement of complexity
with the number of "differently colored rectangles” on a
stimulus card, According to the definition, the more
rectangles per card the more complex the card; i, e,, a
card with 20 rectangles was more complex than a card with
two rectangles. May used five different numbers of rectangles

on a card; 2, 3, 5, 8, 12, The five numbers represented

three levels of complexity: 2low (2, 3), medium (5), and
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high (8, 12), The rectangles were arranged in "a semi-random
arrangement,¥ No two cards were alike, The 21 preschool

S5 were tested 1ﬁdividually. Ell Ss were adapted to the
cards of medium complexity, In zdaptation each S was given
a set of 10 cards:; each card had five rectangles on it, The
Ss looked at all 10 cards, Presumably looking at the set of
10 cards brought the S's complexity level to the leveli of
the carde, After adaptation five sets were put on a table
in front of the S. ©On the table was the AL set of five
rectangles per card, and sets with two rectangles, three
rectangles, eight rectangles, and 12 rectangles per card,
The Ss were allowed to choose one card at a time from any
of the five sets, As predicted, when Ss selected the first
card from a set other than the adaptation set, more Ss
selected cards whichk were more complex than the adaptation
set (p = 0,006, one-tailed sign test), Of those Ss that
showed a preference in their total performance, more Ss
selected cards from the more complex sets (p < 0,001,
one-tailed sign test),

The designation of complexity levels seems to have
been somewhat arbitrary. It has not been shown that for
preschool children five is of medium complexity and eight and
12 are of high complexity. There iz some evidence [Kuo &
Marshall (1968), Munsinger, Kessen, & Kessen (1964), Mun-
singer & Wier (1967)] that May's designation of levels is
not consistent with other investigators® designations,

Munsinger's studies have equated complexity with the number of
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turits iIn a randomly generated figure, For most age groups
tested, the figure with 10 turns elicited preference or
maximum approach behavior, Bowever, in preschool children
the levels of complexity preference were those of "“high®
complexity (25-40 turns) and the complexity level preferred
increased with increased exposure to the figures,

Using May's (1963) general procedure, Sackett
(1967) tested four groups of retarded children: 17 cultural
familials, 23 mongoloids, 20 post-encephalitics, and 16 with
gross brain-damage, The ages of the Ss ranged from 5 to
12 yrs, Their median mental ages were between 2 yrs,,
3 mo, and 2 yrs,, 11l me, Instead of adapting all the Es
to medium complexity, Sackett randcmly assigned three Als
(high, medium, low) to all Ss, Assignment of different ALs
stemmed from the Dember-Earl hypothesis that complexity
change is a function of the complexity of the individual as
well as of the stimuli, Elaborating on individual complexity,
Sackett proposed that the width of the optimal range (the
degree of acceptable complexity increase) is a function of
the individuall’s complexity level as he enters the experi-
mental situation, The lower the individual complexity level

on a given dimension of complexity, the smaller will be the

degree of acceptable complexity increase above the individual's

own complexity, Sackett found significant differences in
choice behavior between diagnostic groups of Ss and between
and within groups as a function of the AL card, 1In two

groups, post-encephalitic and brain-damaged, those Ss adapted

B i ——
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to medium or hich complexity chose stimuli less +han or equal
to their AL in first choice and total choice behavior,

ackatt interpreted this as indicating that the ALs were

9]

actvally out of the child's optimal range for complexity and
thus the child's choice "dropped" back to his own level, The
other two greups, mongoloid and cultural familial, in first
choice behavior, chose cards significantly greater than their
AL, The total choice behavior of the latter two groups was

& couplex interaction of diagnostic group, AL, and choice
stiruli,

Kuo and Marshall (1968) tested 39 pairs of hearing
and impaired-hearing preschool children, The Ss were matched
in age, sex, father'!s occupaticnal rank (all economic levels
were included), and language spoken at home {(English or
Spanish). There were 18 visual stimuli divided by the Es
~ into six triads of low, medium, and high complexity, as shown
in Cantor, Cantor, and Ditrichs (1963), The complexity of the
stimulus was determined by the number of stimulus elements,
Tﬁe visval stimuli were presented in viewing boxes designed
by Cantor, Cantor, and Ditrichs {1963) or by a slide projector,
A triad was presented in the three viewing boxes, When an §
looked into the oval window of a box, his forehead pressed
against a response panel, Movement of the response panel
activated a microswitch which turned on a light in the box
89 that the pattefn was visible, and started an electric

¢lock, Removal of the forehead (and thus the child’s attention)

turned off the light and stopped the clock, There were 18

e




tactual stimuli, also in triads of low, medium,and high

complexity. A triad was presentzd to the S in three tactual

stimulus boxes set on a child-sized table, The boxes were open

in back for observation by E, The front of ecach box had
two curtained holes large encush for §'s lower arms. The -3
could put his hands and arms into the holes and feel each
object, None of the tactual stimuli were ever visible to
the S, E stood behind the boxes and used a stop watch to
time the expleration of each stimulus, "In all analyses,
roughly half of both impaired-hearing and hearing groups
explored the high complexity stimulus longer than they
explored the medium or low complexity stimuii, Alld '.)Czs of
these numbers were non-significant" (p, 188), There was no

difference in complexity level choices between hearing and

impaired-hearing groups,

Statement of the Problem

According to Beauchamp (1963):

The three general problems usually encountered in
some form in any experiment in the stimulus
selection research area ares (1) to c¢btain a
measure of the stimulus or stimuli, (2) to obtain
a measure of the subject with respect to the stimu-
lus {or stimuli) . . . (3) to make predictions
about the relationship between the measures of the
response{s)., In terms of the Dember~Earl theory,
the three general problems are: (1} to obtain
measures of the . . , nevelty or complexity cf the
stimuli, (2) to obtain measures of the Ss with
respact to their prior experience with stimulus
change (complexity of the g), and (3) to make
predictions concerning the relationship between
the measures of behavior of the S and the measures

of stimulus change (p. 22).

In terms of the present study, these three problems will be

examined in t+he remainder of this section,-
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The present study was concerned with complexity or
amount cof within stimulus change, The operational definition
expiloyed was May's (1963)., The complexity of a stimulus was
said to increase as the number of rectangles on a card in-
creased,

May's choice of five as a medium level of complexity
for preschool children, and his implicit assumption that
five spots would be above the majority of the children's
own complexity levels was questioned on the basis of Kuo and
Marshall's (1968) findings that half the Ss preferred the
high complexity stimulus, Munsinger and Wier's (1967} findings
of preference for very high complexity in preschoolers, and
the writer's intuition, Preschool children may already have
a fairly high complexity level because of the toys which are
available, especially in higher income groups, According
to the Dember-Earl theory, children shculd approach and
select most frequently a level of stimulus complexity whiéh is
closest to their own complexity level, If children do have a
fairly high complexity level, then they should tend to choose
cards of medium or high complexity (as defined by May) when
first introduced to the stimuli in the experimental situation,
The free choice selection of cards by each S should result in
a measure of the S's comple#ity on the experimental attri-
bute as he enters the experiment,

With complexity defined, a priori, as increasing
along the numerical scale, and with approach behavior of an

S defined as indicating the S's preference or level of

P
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comploxity, a prediction of £'s choice hehavior can be made

kh

rom the Dember-Earl theory. If a pacer stimulus is availa’le
to 8, then commerce with the pacer should allow the S to
increase his complexity,

Six experiment® are reported in the present paper,
In the first three experiments S's complexity level was
measured by frequency of free choice behavior, A set of
pacer stimuli arditrarily set as cne number higher (having
one more rectangle) than the S's complexity level was pre-
sented to the 8, The £ was adapted to the level of the
pacer stimulus by locking at 11 cards of the same level
{same number of rectangles per card), After adaptation the
S was again given free choice of stimuli that included the
original level chosen, but did not include the pacer or
adaptation level, As indicated previously, a prediction was
that most preschool Ss, expecially Ss from higher income
families, would have a complexity level higher than five, The
prediction from the Dember-Earl theory was that after adap~
tation the § would choose stimuli more complex than the
adaptation stimuli,

As a control for boredom or loss of motivation,
Experiment 4 measured first choice behavior insgead of modal
choice, The S was allowed to only make one choice of the
stimuli in Trials 1 and 3, The hypotheses were the same as
in the first three experiments,

Experiments 5 and 6 were stimulated by Sackett's

concept of optimal range (acceptable complexity increase), If
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Sacke+t's modification of the Dember-~Earl theory is valid

for normals, the S8s should ba able to acvcept jumps in the
objective complexity of the stimuli as the stimuli become
rore complex, With high original complexity of an S, a

jump {more "distance") may be required between an AL and the
origiral complexity level to raise the complexity level of
the S8, The Ss were exposed either to an AL (pacer) card

that contained cne more spot than the medal choice on Trial

1 {no~jump) or an AL card that contained three, four, or

" five more spots than the modal choice on Trial 1 (jump AL),
The hypotheases were: (1) given a choice of a low (3, 5)
complexity level on Trial 1, exposure to an AL card with one
more spct (no~-jump) will lead to a more frequent choice of
high complexity cards on Trial 3 than exposure to an AL card
with three, four, or five more spots (jump AL), and (2)
given a modal cheice of high complexity (8, 12) on Trial 1,
exposure to a jump AL will lead to a more frequent choice

of higher complexity cards on Trial 3 than exposure to a
no-jump AL, A corollary of the first hypothesis is that for
a modal choice of low complexity on Trial 1, a no-jump AL
may lead to quantitatively greater choice behavior {as deter-
mined by the mean of the total number of spots chosen) on
Trial 3 than a jump AL, If the jump AL is out of the optimal
range it will not influence the S and he will *drop" back to
his own level and progress from there, The no—jump AL should
be within optimal range and the S should be able to continue

choices from the level of the AL without going back to his

original level.
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CHAPTER TWO
METHCOD AND RESULTS OF EXPERIMENTS
ONE, TWO, THREE, AND FOUR

Experiment One

Method

Subjects, The 12 Ss were preschool children ranging
in age from 42 mo, to 60 me, with a mean of 56,5 mo, Of the
9 boys and 10 4irls, five were Black, seven Chicano, and

seven White, All werz part of a preschool Ysulture—-enrichment-—

program* for disadvantaged children (similar to Headstart but
funded by the State of California). With one exception all

Ss present oh the days of testing were used, Ss were ohtained
by E approaching a child and asking if the 8 wanted to play a
game, If S said "No," E asked another child; if "Yes," §

was tested and the selection procedure repeated, ©One child
was not tested because he refused all 1nvitatioﬁs to play
and no pressure was applied, Each S acted as his own control

for the first and third trials.,

Apparatus, Five in, by 8 in, cards with a ranrdom
arrangement of 1 in, by 3/4 in, colored rectangles (red, blue,
and yellow) of scotch plastic tape were used, The color and-

position of each rectangle on each card was determined with




Figure 1, The figure contains a photograph of four ex—;;osure test
cards. The cards were randomly selected from each set to be re-
presentative of the configuration any S saw. There are only four

cards instead of the five used in Experiment 1 because of space limi-
tations within the photograph. The dark areas are the rectangles of




6 4
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O

Figure 2, The figure contains a photograph of four adaptation cards,
The cards were randomly selected from each set, Each S saw all 11
cards of whatever number he was given, The dark areas are the
rectangles of tape.
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the aid of a random number tablesy all cards were different,
There were different numbers of rectangles on a card, two per
three par card, etc,, with the number of rectangles on
a ca2xd being: 2, 3, 4, 5, 6, 7, 10, 11, or 14, Eleven cards
per nuabsr were made for a total of 99 cards, The cards with
even numbers on them (2, 4, 6, 10, 14) were presented in
Triale 1 and 3, the odd nunmbered cards were only used for
adaptation, {See Figures 1l and 2,)

2 fuzzy, puff-ball "animal" (nose and eyes) approxi-
mately 1% in, irn diameter, and a cgimmick (slimy, cold feeling)
silicone hippopotamus about 3 in, in length were used between
trials to distract S. The toys were chosen for their tactile
qualities to minimize interacticn with the visuval complexity
being measured,

E recorded S8's choices on a data sheet which provided

spaces for each choice for Trials 1 and 3, the modal level of

choice, the mean level of choice, the AL card given and

commuents by E.

Procedure, E helped in the classroom and became

acquainted with the children for three full school days ( 4

hrs, a2 day) before beginning testing, On the testing days E

approached a non-busy 8 during “free-time" (non-structured

activity) and asked if S wanted to play a game, If S agreed,

E led him to a corner of the room where five sets of

even-numbered cards (2, 4, 6, 10, 14) were displayed on a

table in random numerical order. The S saw five piles of

cards, EFEach pile had 11 cards, all of which had the same
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nunber of rectangles, Each card's rectangles were in different
pasitions and color combinations, The left~-to-right and
within set order of the cards wvas randomized Letween S's and
within S'*s; on each trial both orders were different, Changing
the order of the sets (e.qg., from 2, 10, 4, 24, 6 to 4, 14, 6,
2, 10) controlled for position effects, and rearranging
(shuffling) the cards within each set controlled for the
attractiveness of any random design, § was seated and told
that all the “pretty cards® were different and that he (8)

could look at any of them that he wanted, He could pick them

up one at a time, but to put one dovn before picking up another,

{Having 8 pick up one card at a time facilitated recording
his choices and provided accuracy in determining his focus
of attention,)} After 2 min,, one of the two toys was quickly
placed in S's hands with E providing vcice effects of the
"animal," This terminated Trial 1, the exposure trial,

Half the time the fuzzy toy was brought out and half the time
the hippopotamus was presented at the end of Trial 1, While
S examined the animal, E determined S's modal response by
glancing across the data sheet and noting which number of
rectangles had been chosen most frequently, After the mode
was determined, the AL set of 1l cards which contained one
more rectangle than the modal choice set was presented to S,
For example, if S had chosen the cards with four rectangles
six times and six rectangles three times, the modal response
would be four and the AL set would be five, Usually S con-

tinued te hold the toy or to "show the cards to the toy"

. _.‘..._.,‘_:.7.
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during the adaptation trizl, Showing the tov each card helred
insure S's inspection of sach card and to eliminate the
possikbility of the £ simply shufflinc the cards. wWhile S
was looking at the cards of the 2L set, E shuffled each set
and rearranged, according to a predstermined random sequence,
the even-numbered cards on the table (within $ randomization
of numerical and within set position), At the end of 2 min,
or vhen S finished looking &t all the cards, whichever came
first, the other animal was quickly brought out by E with
E providing voice effects that it was that animal's turn to be
held., The first animal was removed at this time, If § was
beginning tc squirm or express a lack of interest in the
cards, the animal "helped" him make his choices in Trial 3,
the test trial, Otherwise the animal “"took a nap" after a
brief inspection by 5. At the beginning of the test trial, S
was told again that he could look at any of the five sets of
cards he wanted and that all the cards were different, but to
only pick up one of the cards at a time, If § was reluctant
to make choices, prompts such as "Wilbur (cne of the animals)
likes to look at cards, why don't you show him some"? or "Do
you want to look at some more of the spots"? were used, About
half of the children used the toy to select the cards or
showed the toy the cards they selected, only a few (less than
five) Ss required that E suggest they look at more cards,

ter 2 min,, E told S that the time for the game was up and

that E would have to stop playing., E thanked § for playing

and repeated the selection procedure, -
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Results
Nineteen children ffrom a class of 21 were tested, The

data from one of the children tested was discarded because of

lack of response; the child@ only made three choices in the
first trial and one in the third., Out of the remaining 18,

one 8 displayed highly unusual behavier in that he system-
aticaily looked at the complete set of two and the complete
set of 14, and he made one choice from another set when time
was up for the first trial, The unusual S posed two problems:
determining AL with a perfectly bimodal sample of two extremes,
and accurately testing him on the test trial because there was
no card of a higher complexity value for him to choose, The

data have been analyzed both with and without the unusual g's

scores,

Trial One, The modal response was determined by seeing

which number of rectangles had been chosen mcst frequently,
For exawple, if S had chosen the cards with two rectangles
six times and ten rectangles three times, the modal response
would be two. The data were divided into two groups of modes,
those Ss which had a modal choice of cards with six or more
rectangles {6, 10, 14) and those with less than six rectangles
(2, 4). 1In calculating probabilities, the binomial test,
with an 2 priori p (modal choice of six or more) = 0,6 was
used, An a priori probability of 0,6 was used because out of :
five cheices, by chance three choices would be six or greater

(6, 10, 14), By chance only two choices would be below

six (2, 4).
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When th2 modal response wac used to determine baseline
complexity on Trial 1, nine out of 18 Sz chose cards with six
cr more rectangles per card (one-tailed binomial p = 0,86),
When the unusual S was discarded the number of modal choices

equal to or higher than six was eight of 17 (one-tailed

binomial p = 0,91),

Trial Three. The modal response was defined by deter-

mining which number of rectangles had been chosen most fre-
qguently, The data were divided into two groups; thocse
children with modal choices higher than the AL card, and those
children with modal choices lower than the AL card, The
binomial test with an a priori binomial p (choice higher than
AL card) = 0,5 was used, An a priori probability of 0,5
was used because if the S were behaving randomly, he would be
equally likely to choose cards above or below the AL card,
The modal choice of 14 out of 18 Ss was higher than the AL
card (one-tailed binomial p = £,004), Discarding the unusual
S yielded ls'out of 17 modal choices higher than the AL card
{one-tailed binomial p = 0,001),

Trial 3 data supports the prediction from the Dember-
Earl theory that complexity level could be raised by adap-

tation to a more complex stimulus, Trial 1 modal results do

not support the prediction that preschool children's complexity

level 1is of medium complexity or above,




21

Expariment Two

Methed

A= a check for experimenter bias, a replication of
the study was completed by three undergraduate girls, The
¢girls 4id not know the hypotheses or predictions of the ex-
periment, The Ss were preschool children ranging in age from
54 wo, to 70 mo, with a mean of 62,9 mo, The 18 females, 14
males were from preschool programs and nursery schools in
middle class neigitborhoods in Oroville and Stockton, There
were four 2lack and 27 White Ss, The procedure and apparatus
wera the same as Experiment 1 except that twa extra sets of
cards (15 and 16) were made, The cards were made so that any
$ whose modal response on Trial 1 was 14 would have cards of
a higher complexity from which to choose on Trial 3, When
an S had a mode of 14, he was given the AL set of 15 and the

set of 16 was substituted for the set of two on Trial 3.

Results
Trial One. The modal response was used to determine
baseline, For the same reasons noted on page 19, a binomial

one~tailed a priori probability of 0,6 was used, Of the 31

Ss tested, 17 Ss-had a modal choice of cards with six or

more rectangles (p = 0,66),

Trial Three, The Ss were divided into two gqroups,

those whose modal responses were higher than their AL cards
and those whose modal responses were lower than their AL

cards, As explained on page 20, a one-tailed binomial test

R
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of a priori p of 0,5 was used, Ten of the 31 Ss had modal
responses higher than their AL cards (p = 0,86),

Trial 1 data deo not support the prediction that
preschool children have a high complexity level, Trial 3
results do not support the prediction that complexity level

can be raised by exposure to a more complex stimulus,

Experiment Three

The undergraduate Es also tested another 11 Ss (six
boys, five girls) for baseline only, These Ss were White
middle class children in Stockton, The Ss ages ranged from
43 mo, to 64 mo, with a mean of 50,5 mo, When the modal
response was used, eight out of 11 Ss had modal choices of
six or greater (one-tailed binomial p = 0,03), This provides
support for the prediction of high complexity choice in

preschool children.,

Experiment Four

Method
As a control for possible boredom effects due to the

2 min. trials, the first choice was the only measure taken in

the present experiment, The Ss were middle class preschool

children ranging in age from 49 mo, to 68 mo, with a mean of

56 mo., The nursery school gave enrollment preferences to
13 children, four were girls,

The

single-parent families, Of the

Two Blacks, two Chicanos, and nine Whites were tested.
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rocedure and apparztus were the same as Experiment 1 except

|

that instead of 2 min, trials for Trials 1 and 3, the first

choice of the § was reocorded and the trial then terminated,

Results
Trial Che, The first choice was used as the taseline
for the S, A binomial one~tailed a priori probability of 0,6

was used, Of the 13 Ss tested, 12 Ss chose cards with six

or more rectangles (p = 0,01},

Trial Three, The Ss were divided into two groups, those

whose f£irst choice on Trial 3 was higher than their AL cards
and those whose first choice was lower than their AL cards,
As noted previously, a one-tailed bincmial test of a priori p
of 0,5 was used, ©One S refused to choose any card on Trial 3,
Three Ss of the 12 that cheose cards on Trial 3 chose cards
higher than the AL (p = 0,93),

The prediction of high baseline complexity in pre-

school Ss was supported, The prediction of higher complexity

choices after exposure to a more complex stimulus was not

supported,
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CHMAPTER THREE
METHCD AND RESULTS CF

EXPERIMENTS FIVE AND SIX

Experiment Five

Method
Subjects., The 34 S5 from an upper middle class
background, were enrolled in a private nursery school, They
ranged in age from 52 mo, to 67 mo, with a mean of 61,8 mo,
The Ss were predominately White with three Orientals and one

Black, The same method of selection was used as in the

previous experiments,

Apparatus, Five in, by 8 in, cards with a randzm
arrangement of colored rectangles were used, The numbers orf
rectangles on the cards were different from the cards used in
Experiments 1 through 4, The numbers used were: 3, 4, 5, 6,
7, 8, 12, 13, 16, or 20, There were 1l cards per number for a
total of 110 cards, The cards 3, 5, 8, 12 were used for Trial
1, the exposure trial, Cards with 4, 6, 9, 13, and 16 were
used on Trial 2, the adaptation triél. In Trial 3, the test
trial, the set of cards with 20 was added to the four sets

presented in Trial 1,

The toys used in the previous experiments were used
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agzin,

The recording sheet was similar to the type used before
with the number of rectangles per card necessarily being

changed,

Procedure, The procedure for selection, Trial 1, and
determining the modal response was the same as dbefore, After
the modal response had been determined, the Ss were randomly
assigned an AL set one number higher than tha modzl response
or a “jump AL" 3, 4, or 5 numbers higher than the modal
response, For example, when the mode was three, half the Ss
receilved an AL of four and half of six (three greater than
the modal choice), When the mode was five, half received an
AL of six and half of nine, When the mode was eight, half
received nine and half 13, When the mode was 12, a proper
progression of 18 would have made the discriminability of 20
guestionable, so half received an AL of 13 and half of 16, 1In
Trial 3, the set of 20 was presented with the four sets from
Trial 1, The third trial was conducted the same as the

third trials in the previous experiments.

Results
The data were divided into two groups, those with a
jump AL and those with a no~jump AL (one number higher than
the modal response), There were 17 Ss in each group, The
Trial 1 data of each group were divided into two groups, those
with modal choices of low compiexity (3, 5) and those with a

modal choice of high complexity (8, 12). At low complexity

-y
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a small cptimal range was hypothesized, Seven Ss in the
no-jumrn croup hed medal responses of low complexity on Trial
1. ¢f these seven Ss, on Trial 3 six Ss most freguently
chose cards higher than their AL; one did not, Three Ss in
the jump group had modal responses of low complexity on
Trial 1, All three §sf modal choices on Trial 3 were higher
than their AL cards, (See Table 1,) The data are in
fregquency form and meet the assumption of independence, but
three of the four expected values are less than five which
makes 3 362 illegitimate (Siegel, 1956), The Fisher's Exact

test was performed and a p of 0,7 obtained,

Table 1
Trial 3 Choice Behavior of Ss whose

Baseline (Trial 1) was of Low Complexity

No~Jump Junmp Total
Group Group
Mode > AL 6 3 S
Mode < AL h o 1

For high complexity a large optimal range was hypo-
thesized, 1In the no-jump group, 10 Ss had a modal choice of
high complexity on Trial 1, Three of the 10 Ss had a mode
higher than their AL on Trial 3, seven had modal responses
lower than their AL, In the jump group, 14 Ss' modal responses
on Trial 3 were above their ALs, (See Table ?.) A_chz would
be legitimate for those groups, but since a Fisher's Exact

test was used for the low complexity group, it was used here

L=
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also. The probability of the obtained matrix of data and

#ll more extreme matrices in the predicted direction was 6,10,

Table 2
Trial 3 Choice Behavior of Ss whose Baseline

(Trial 1) was of High Complexity

No~Jump Jump Total

Group Group
Mode > AL 3 9 12
Mode < AL 7 5 12

The corollary hypothesis was that for Ss with low
complexity modal responses, a no-jump AL would be followed by
more choices than a jump AL, In the no-jump group, seven Ss
had a low complexity modal response on Trial 1, The mean of
the total choice behavior for these seven Ss on Trial 3 was
6.0 choices, In the jump group, three Ss had a low complex-
ity modal response on Trial 1., The mean of the three Ss'
choices on Trial 3 was 6,6 choices,

Independently of the pacer distance hypothesis, Trial
1l data were divided into two groups: those Ss with low com-
plexity modes (3) and those Ss with modes of medium or high
complexity (5, 8, 12) as defined by May. The binomial test
was used in calculating probabilities with an a priori p
(modal choice of five cr more) of 0,75, An a priori proba~
bility of 0,75 was used because out of four choices, by chance
three choices would be five or greater (5, 8, 12). By chance

only one choice (3) would be below five, Of the 34 Ss, 29

e s e o

o p——
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had a modal choice on Trial 1 of five or more (cne-tailed
binomial p = 0,05),

The prediction that 2 no-jump AL would be more
effective than a jump Al for Ss with low complexity chcicas
on Trial 1 was not supported, Tentative support was found
for the prediction that Ss with high complexity cheoices on
Trial 1 would be more affected by a jump AL than by a no-jump
AL, The corollary hvpothesis of a greater increase in
choice behavior in low complexity no-jump Ss as compared to
low complexity jump Ss was not supported, The hypothesis that
preschool children would have a fairly high complexity level

on Trial 1 was supported,

Experiment Six

Method
The stimuli did not always seem to hold the interest
of the Ss, so a replication of Experiment 5 was done using
younger children, The eight girls and seven boys ranéed in
age from 29 mo, to 69 mo. with a mean of 44,0 mo. The Ss
were from a private lower-middle class and middle-middle class
nursery schoel, Thirteen Whites and two Chicahos were testeqd,

The apparatus and procedure were the same as in Experiment S.

Results
The data were divided into two groups, jump and
no~jump ALs, -There were seven §s in the no-jump group ang
eight Ss in the jump group, The Trial 1 data was divided

into two groups, those with low complexity modal choices.on

-
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Trial 1 and those with high complexity modal choices. Two of
the no-jump Ss had low complexity modes on Trial 1, Botk of
these Ss chose cards higher than their AL on Trizl 3, Four
55 in the jwap group had low complexity modes on trial 1, Two
of these Ss* modal responses on Trial 3 were higher than
their AL and two were lower than their AL, ({See Table 3.)
Fisher's Exact test yielded a probability of 0,40 for the

obtained scores,

Table 3

Trial 3 Choice Behavior of Ss whose Baseline

(Trial 1) was of Low Complexity

No-=Jump Jumnp Total
Group Group
Mode > AL 2 2 4
Mode < AL e 2 2

In the no-jump group, five Ss had modal responses of
high complexity on Trial 1, Three of the five Ss chose
cards higher than their ALs on Trial 3, two chose cards lower
than their AL, The jump group had four Ss with modal responses
of high complexity on Trial 1. Of the four, one had a modal
response higher than the AL on Trial 3, three had modal res-
ponses lower than the AL, (See Table 4,) The probability of

the obtained matrix and all more extreme matrices is 0,96,

,._.,-_..-.--ur-’
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Table 4
Trial 3 Choice Behavior of Ss whose Baseiinsa

(Trial 1) was of High Cowplexity

No—-Jump Jumnp Total
Group Group
Mode > AL 3 1 4
Mode < AL 2 3 5

The corollary hypothesis was supported by the data,

In the no~jump group, two Ss had low complexity modal
responses ¢n Trial 1, The mean of the total choices for these
8s on Trial 3 was 9.5 choices, In the jump group the mean of
the four Ss with low complexity modal responses on Trial 1 was
4,75 choices, (t = 9.81, df = 4, p < ,001),

Trial 1 data were divided into two groups, those Ss
with low complexity choices and those Ss with medium or high
complexity choiceé. A binomial one-tailed probability of 0,75
was used, Of the 15 Ss, 12 had modal choices of medium or
high complexity on Trial 1 (p = 0,24),

The predicticns regarding distance cf AL and baseline
complexity were not supported, Neither was the baseline
hypothesis supported, The corollary hypothesis that for low

baseline Ss a no-jump AL would increase choice behavior more

than a jump AL was supported,

P
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CHAPTER FOUR

DISCUSSION CF RESULTS

In Chapter One.an empirical generalizatiocn was con-
structed from the results of studies concerned with the effect
of stimulus change on stimulus selection, The empirical gener-
alization was that, within the limits of the studies reviewed,
measures of stimulus selection would monotonically increase
as a function of measures of stimulus complexity, The gen-
eralization was considered by the writer tc be consistent with
the theory of stimulus change presented by Dember and Earl
(1957) and Earl (1957).

As is true of any theory, certain assumptions must be
met when applying the theory, The assumptions can be trans-
lated into experimental conditions which must be satisfied by
the data, One of the conditions necessary to the application
of the theory of stimulus change is that of a “free-choice®
situation, 1In the six experiments in the present paper, three
conditions attempted to satisfy this requirement, (1) The
S voluntarily “played a game"; the S was not forced to do so
by E or the teacher. (2) the S could choose any of the cards
he wanted and was free to repeat or change his choice at
will, (3) The S was free to cease responding at any time

during the experiment. As noted in Chapters Two and Three
!
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some S3 did exercise this last option,

The Dember-farl theory specifies a second necessary
condition, that the Ss Te "non-anxious.," 1In par%, steps
taken to fulfill conditien cne also meet this requicement,
Ss who are anxious will refuse the E's invitation to play,
There was no pressure applied to S to continue playing or to
¥perform correctly," The Ss were adapted toc tha E outside

the experimental situation, and given a chance to become
comfortakle with her, Also the teachers and helpers were

assured that there was no "wrong® answer and that E was

relatively harmless as psychologists go, This helped provide

a more relaxed atmosphere for testing,
An ideal application of the theory would have each §

scale the stimuli, The S would determine the optimal range

for the pacer stimulus, would crder the stimuli according to

his perception of complexity, and would indicate the distance

between each pair of stimuli, As has been noted in Chapter

One, the writer arbitrarily set the increment for the pacer

stimulus and the distance between the choice stimuli, Thus

the i1deal was not followed. The ideal procedure was not used

(1) The present paper attempted to
f Mmay (1963),

for the following reasons.

replicate and expand upon the previous studies o

Sackett {(1968), and Munsinger (1969). Those studies used

arbitrary levels. (2) The age of the Ss, the corresponding

short attention span, and uncertainty that each § possessed

the conceptual organization necessary for scaling contzra=

fF T conplete scaling of stimuli, (3) The stimuli used




were very simple in construction and in type of change cffercd.
The amount of exposure required to cobtain even a rough or
partial scaling would probably have exhausted all the change
or complexity available to the S before completion of the
scaling, (4) The practical aspects of collecting scaling
data on the 123 Ss tested in the six experiments prchibited
scaling, In this regard the kind of standardization that
could be achiewved by using pre-set complexity levels lent
itself to mass production; individual scaling did not., An
indicaticn of preference for or the efficiency of different
sized pacers was sought in Experiments 5 and 6, Experiments
5 and 6 employed jump and no-jump ALs, The studies yilelded
a slight tendency for size of increment covered by the pacer

to be significant only at higher complexity levels,

Scaling tc Test Discriminability

None of the six experiments reported in Chapters Two

and Three of this paper provided data on individual differences

or individual reactions to the stimuli, E's observation of

S's reactions to the stimuli and the observations of E's

colleagues questioned the assumption that the stimull were

discriminable on the basis of number, To test the distinc-—

tiveness or discriminability of the stimuli a scaling study
was done, An attempt was not made to encompass all necessary
operations of scaling, The study is considered by the

writer to be a scaling study because each S judged whether

to him the stimuli were the same or different,

-
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Zarch of 16 £5 was traired in discriminating "same"
and “different," The training stimuli were cards covered with
ridbon (satin, velvet, gro-grain, felt), After the S could
discriminate which cards felt the same and which felt
different, he was asked whether any of the experimental
stinuli were the same, The stimuii were presented in groups
of four, The stimuli (numbers of rectangles) presented in
each trial were: Trial I--2, 3, 4, 5; Trial 2--5, 6, 7, 8:
Trial 3--8, 9, 12, 13; Trial 4--13, 15, 16, 20,

OCut of the 16 Ss, two did not learn the training
discrinination, All of the 14 Ss who learned the discrimin~
ation confused at least two cards, No § saw every card as
different., No two numbers or cards were seen as the same by
2ll Ss; every set was discriminated by at least five Ss,

The numbers most frequently confused were 4-5 (four times),
8-9, 9-12, 13-15 (five times), 12-13 (eight times), and

16-20 (nine times), The specific data for individual Ss is
given in Appendix XVI, Since no one set of numbers was
completely confused and since the stimuli were physically more
similar than in the experiments reported in Chapters Two and

Three, the writer feels the assumption of discriminability for

the six experiments was justified,

Baseline Complexity in Preschool Children

Data on the complexity preference of preschool children
as they entered the experimental situation were recorded in
Trial 1 of all experiments., The hypothesis was that preschool

children, eSpecially middle and upper class children, have a
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fairly high complexity level as they enter the experiment
aud consequently should most frequently choose stimuli of
mediva or high complexity (five or more rectangles per card).

Although data were recorded for the Ss in Experiment
6, the contribution of Experiment 6 data to the evaluation of
the average preschool child's (4-5yr,) complexity is ques-
ticaable, since the Ss were younger children {3 yr.,). Experi-
ment 1, Trial 1 data did not support the hypothesis (one-tailed
binomjal p = ,91), However, the Ss in Experiment 1 were from
disadvantaged backgrounds, The hypothesis was not clear in
its prediction of the choice behavior of Ss not in the middle
or upper class, The baselines cf Ss in Experiment 1 were the
lowest of Ss in all six experiments,

Of the four studies directly relevant to the hypo-~
thesis, three were significant at the 0,05 level, The writer
feels that the hypothesis of medium or high complexity was
tentatively supported, With tentative support of a high
baseline hypothesis, the assumption that May (1963) raised

the complexity level of the Ss in his study is highly

guestionable,

Extraneous Variables

Of the five experiments based on the Dember-Earl theory,
support for the prediction of complexity increase through
stimulus change was found only in the first experiment,
Tentative support micht be inferred from the high complexity

jump group in Experiment 5, But neither the low complexity
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Jump groun nor either of -the no-jump groups suppoarted the
prediction, None of the predictions of complexity change
were supported in the other experiments, The ccrollary
hypothesis that approach behavieor, as measured hy total
choice behavior, would be more affected in low complexity
Ss given a no-jump AL than fcor low complexity Ss given a
Jump AL was supported in Experaiment 6, but not in Experiment
5. There are twa variables which, in the writer's opinion,
may account for the results obtained, Steps were taken to
attempt to control for these variables, but the present
writer does not feel that the controls were entirely success-
ful, The last section is a discussion of these two variables,
The arbitrary definition of complexity as number of
rectangles, with the higher number being more complex may be
erroneous, This definition does not account for the calor
or configuration of the rectangles, Nor does the definition
account for the possibility of satiation at one "“level" of
complexity and a desire for change in the density of spots,
Frequently an S vho had been at a “hich complexity”" level
would choose a "low complexity" card on Trial 3, Not infre-
quently the jum§~was from the highest available to two
rectangles, A greater amount of numerical change is available
in a preference shift from high to low, for instance 12 spots
to two spots, than in a predicted shift from high to high,

14 spots to 16 spots, The Ss may not have chosen by complex-

ity levels, but on some other dimension, For example, after

observing several high complexity cards (14, 16, 20) the
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erperimenter found cards with just two spets somewhat relaxing
and consequently pleasing. In Experiment 6, the data from
younger S$s with low complexity did not support the complexity
change prediction, but their total choice behavior was affected
by the AL card given, That the approach behavior was affected
suggests that the measure of complexity is incorrect, Future
studies should attempt to re-define complexity or to measure
complexity change,

Experiment 4 was decigned to control for a pecssible
boredom effect, The Ss were exposed to the stimuli for at
least 6 min, in all of the experiments except Experiwent 4,
The time variable in terms of total temporal exposure to
stimuli was controlled iu Experiment 4, since the time for
one individual was frequently less than 2 min, The results
of Experiment 4 were consistent with the results of Experi-
ments 2, 3, 5, and 6, The 5ix experiments reported in this
paper are the only ones in which the Ss made cheices of the
same stimuli on two separate trials, Perhaps the repeated
exposure to the stimuli exhausted the complexity of the
stimuli, May (1963) and Sackett (1968) were mainly concerned
with first choice, which was §§ first exposure to all stimuli,
Dember (1965) cautioned that for the theory to apply, the
stimuli must be goals, stimuli interesting on their own, not
means stimuli, The stimuli in all of these studies might have
been means stimuli rather than geal stimuli., If the stimuli
were means stimuli, the Ss were playing the game in order to

receive individual adult attention and to meet the strange

D
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Ffriends" of the E, not to look at the cards,

Either boredom or an incorrect measure of complexity
could account for the non-significant predictions of stimulus
change in the current set of experiments, The writer feels

that, in spite of controls, both were operating,

Concluding Statement

The present paper's empirical generalization of the
Dember-Earl theory that stimulus selection should monotoni-
cally increase along a numerical measure of complexity was not
supported, Attempts were made to control or account for (1)
other than numerical differences within the stimuli, (2) a
deleterious anxiety state within the Ss, (3) original com=
plexity of the S, (4) size of optimum complexity range, and
(5) potentially detracting exposure effects, The hypochesis
of high baseline complexity in preschool children gained
qualified support., The results of May's experiment which
showed a complexity increase by adapting the S to an arbitrary
level of the stimuli and then allowing him free choice of
stimuli may be confounded with the S's baseline complexity,
since middle class preschool children have a high baseline

complexity on the type of stimuli used in the present experi-

ments,

stimuli used should be more intrinsically motivational, more
varied in range, and should not have a predetermined measure

of complexity., A major consideration of future studies should

be whether an arbitrary or objective definition of complexity




can be

uced in connection with the Dember—-Earl theory.
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Caré Number (Nutber of Rectangles per Card) in orcer
Chosen for each S in Experiment 1, Trial 1

Subiect Choice Number
1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
b 14 14 4 4 4 14 14 6
2 2 2 2 2 2 2
3 190 10 4 10 10 10 4
4 14 14 2 2 2 2 2 10
5 10 10 10
6 14 2 2 & 10 6 2 4 14 2 2 4 4 4 414
7 14 4 6 2 5 2 14 14 © 3)
8 3 2 2 2 2 2 2
9 4 4 4 4 4 4 4 14 14 14 14
10 14 2 6 4 14 14
11 2 2 2 2 2 2 2 2 2 10 10 10 10 10
L& 1010 6 4
13 14 2 6 410 14 2 6 6 410 4 2 2
5 2 2 2 2 2 2 2z 2
15 4 6 614 210 6 4
16 10 414 6 6 14 14 14 14
37 14 10 6 14 2 4 4 2 2
18 5 2 2 2 2 2 2 2 2 2 214 14 14 14 14 14 14 14 14 14 14 4
138 6 5 & 6 Discard
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Sub iect

ceoe~NaudWwNKF

Caxrd

10 10 10 10
& Discard

RAPPENDIX II

Number (Number of Rectangles per Card) in COrder

Chosen for each S in Experiment 1, Trial 3

Choice Number

6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
4 4 6 6 6

10
14

14

14

10
14
10

14

10

14
10

14
10

10

10

6 14 2 4

6 14 14 6 2

14 14 14 14

2 214 14 14 14
14 14 14 14

10

6 4

10 6 6 6 6 6




APPENDIX III

Trial 1

s per Card) in Order
in Experiment 2,

ectangle

g

umber (Number of R
Chosen for each

Card N

vy

Choice Number

Sub ject

O <F [ I o

-
<F < O wz (5 S () < <
o0 6424246424444.&.64

— ~t - e~

4424644424604044202064456644424
1 - ~ - o~ ~ ~

8206206’0604446662.5262066600466644
—t A ~t ~ e r

700460000466264266242064064000064
e~ Al -t -~ - AAAAA

660204566Q46664204224662464640040
— — - e~ - 1 A ~

564046644404442002246464444406620
- - el — - A v

462406440642240604206266020664240
~ 4 - - o~ ~

1...426624.464“26244mw264266626662266

24224222426442M6m62444644244m4446

s 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

12242444226427.6wm42244622222”ﬂ4426
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Trial 3

s in Experiment 2,

APPLNDIX IV

Choice Number
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

er {Number of Rectangles per card) in Order
for each

Chosen

Card MNumb

O ) o
—

< O O <+ < W <
<t oI 40420244444266-@.—266424442
94440004202626442444264624m446642
8400rD4626644244642644642444460042
~t ~ i i
oo 046420606064644264M4NM664
6406026644062026046604r0402..3602404
- -~ i ~4 it ~ - — -

564462606266260200600660426664206
— — oAt i —
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~4 - o —

3.42260422462666.406460666666426640
— — ~t -l 4 )

242246422042062644406644466426440
— par ~t - s’ =
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APPENDIX V

Card Number (¥umber of Rectangles per card) in Order
Chosen for each S in Experiment 3, Trial 1

sub ject Cholce Nuﬁber

1 2 3 4 5 6 7 8 o 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1 14 14 14 14 14 14 14 14 14 14
5 24 4 4 6 4 & 6 26
5 4 2 6101410
4 4 6 4 2310 4 614 2 2
z 6 4 2101414 6 4 2
5 10 6 4 2141410 & 4 2
2 6 6 6 4 410 6 6 2 2
8 10 41414 41414 2
s 2 4 6101410 6 4 2 6
10 410 6 614 2 6 2 6 6
11 101010 2 6 6 4 4 2 214
13 2 2 2 2 2 2 4 444
13 10 10 10 10 10 14 10 ic 2
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card Number (
Chosen

APPENDIX VI

Number of Rectangles per Car

for each 8 in Experiment 4,

subject 1
i 6

2 6

3 14

4 14

S 2

6 14

7 10

8 10

S 6

10 14
1l 14
12 6
13 6

d) in Order
Trial 1
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APPENDIX VII

card Number (Number of Rectangles per Card) in Orcer
Chosen for each S in Experiment 4, Trial 3

Subject 11l
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APPENDIX VIII

Card Number {Number of
for each S in the No-

gub ject

1 2 3 4 5

1 5 512 5
2 8 8 8 812
3 3 3 3 3 3
4 5 5 5 5 5

- 5 3 3 3
© 12 3 3 5 8
7 8 8 3 3 3

8 3 3 812
S 3 8 312 5

10 512 12 12
11 8 8 812 5
12 12 12 12 12 12

3 12 312 8
14 g8 8 812 3
15 8 3 512 12
16 8 5 312 3
17 31212 8 5

Rectangles per card) in Order Chosen
Jump Group in Experiment 3, Trial 1
Choice Number

& 7 8 910111213 14 15

12 12 12 12

1232 §8 5 5
12 12 12

8

5 5§ S
8

3
1212 3 8 8

5 3 5 312 8

12 3
12 12
12 1212 5
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Card Number (Number
for each S in the

Sub ject

3 2 @

4 8 3 5
2 3 3 3
3 20 20 20
4 12 12 12
5 12 20 3
© 3 3 8
7 5 20 20
8 20 3 a
.9 20 20 20
10 5 5 5
4 L1k 20 3 &
12 3 3 3
13 8 3 20
14 20 20 12
15 12 12 12
16 12 20
17 g8 3 3

20
3
20
12
&
20
20
3
20

12

12

3
12
20

of

APPENDIX IX

Rectangles per card) in Order Chiosen

No~-Jump Group in Experiment 3, Trial 3

5

20
12
20
12
20
12
20

20

w

%

W e L in

Choice Number

6 7 8 91011 1213 14 15

g8 8
12

20 20
12

20

8 8

20 20 20 20
3 3

12 12 12 20 20

12 12 12 12 12
20 20

3 3 3
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card Number (N
for each S

Sub ject

1

1 3
2 12
3 8
4 12
S 12
6 g
7 8
8 12
9 3
10 3
11 8
12 8
13 12
14 12
15 3
16 5
17 S
i8 12
18 3

2

12
12

ol
NN W

b
D ©

o, O Ut

T
N O

o)
wNnww

o

umber of Rectangles
4in the Jump Group &

APPENDIX X

3 4 5 6 7 8

5 8
12 1%
3 12
12 12
12 12

(REN R R

N WU
+

[
whowm

(SR SR RS

12
12
5
5
12
8
1z
D
12
3
12
12
5
12
3
5
5
12
12

3
12
32

5
12

8

tn O

5 8
12

3 8

5 12
12

3 3

per Card) in Order Chosen
n Experiment 3, Trial 1

Choice Number

9 10 11 12 13 14 15
312 12

8 8 8
5 12

8 3

12 12 12 12 12

8 3
12 B

12 5

5 12
g8 3

3

12 12 12 12

5 S

12
12
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APPENDIX XI

Card Number (Number of Rectangles per Card) in Crder Chosen
for each § in the Jump Group in Experiment 5, Trial 3

Sub ject
1 2 3 4 5
il 3 812 20
2 20 20 20 20
3 20 20 20 12
4 12 12 5 e
5 12 20 20 20
6 20 20 20 20
7 8 8 20 20
8 20 3 20 20
S g8 12 3 3
.10 20 20 8 3
il 20 20 8 12
12 3 3 3 3
13 512 12 3
14 5 5 5<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>