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Figure 

1 The figure contains a photograph 0f four 
exposure test cards. The cards were ran­
dow~y selected from each set to be .repre­
sentative of the configuration any S .saw. 
There are crJ!y four cards instead of ~:he 
five us.ed in Experiment 1 because of Sp;:ice 
1~itations within the photograph. ~~e 

Pa.ge 

dark areas are the rectangl·e·s of tape., ••••••••• 14 

2 The figure contains a photograph of four 
adaptation cards. The cards were rando~ly 
selec·ted from each set. Each s saw all 11 
cards of whatever number he was given. 
The dark areas are the rectangles of tape •••••• 15 
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-CHAPTER ONE 

REVIEW 01! ... THE L!TER.o:'\'I'URE 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 selection behavior. Stimu-

lus selection behavior includes curiosity, exploratory, and 

manipulatory activities. Generally, the research in the area 

attempts to determine the relation between changes in the 

st.imulus and changes in the measures of approach behavior in 

the s -ubject (-.§..). I:n this research, approach behavior is 

apparently unrelated to organic need conditions. The cxperi-

ments- presented in this paper were designed to determine a 

preschool child's stimulus preferen~e as he entered the ex­

perimental setting, and whether that pref·erence could be 

systematically modified by exposure to other stimul-i. The 

major conceptual hypothesis for the experiments wa.s derived 

from the theory of stimulus change presented by Dember and 

Earl (~957). 

~ Theory gf Stimulus Chanqe 

In the theory of stimulus change posited by Dember and 

Earl (1.9·57) the respon~es of an organism to- a group of 

stimu.l.i are assumed to be mediated by psychological attributes. 



2 

The attr.ibutes are net pr~psrties of the physi~al stimulus 

events or objects·, _but are comprised cf thr<"'e different 

:::neJ. surcs of c .omplexi-ty 1 (a ) the complex 1 ty of the s t .!mul us, 

(b) 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 compl-exity are discussed in more detail. 

'I·n determining the complexity value of a stimulus a 

distinction has frequently been made between temporal or 

within stimulus change and s_patial or between sti.mulus change. 

While the distinction between the temporal and 
spatial factors by '"'hich behavior is aroused 
is useful in classifying some of the ~~perimental 
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 ·b-ehavior as has a temporal change 
in stimulation impl·ies some sort of scanning 
process on the part of an organismr the scanning of 
a spatial1y heterogenous stimulus is equivalent to 
movement by the stL~ulus, over time, past the 
•stationary11 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 wayst 

(1) objectively by the experimenter (k) on an ~ 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 ~ 

rank or scale stimuli according to his ~wn judgment of what 

is more complex. When the stimulus itse.lf is a qoa·l and not 

a means to an end, the complexity level of the stimulus is a 

crucial motivational value of the s-ti."Tlalus. For instance, if 

a student is actually interested in a subject, mathematics, 

j 
I 
t 

i 
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ra~~er than a mathematics course's utility in !u1filling a 

graduation requirement, then t:he level of th~ mathematics 

co~se is important in establishing and maintaining the 

student•s interest and motivation.. ·:ri tha cour.::;eas level 

matches the. student•s (see below for complexi-ty of the 

organism) then the student•s motivatlon will be conGintently 

h~gh.. But if the course is only a means to the goal (grad­

uation) 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 -a~plains individual 

complex! ty as: fl • for each individual the.re is some • • 

hiqhest level of c~nplexity in the range of objects he might 

encounter, which he is equipped to deal with comfortably and 

effecti:Vely • • • • Some objects would ~ him be exces-

sivel¥ complex~ some would be too s.:!.mpl.er some would he jus.t 

riqht, as ·the baby bear's bed was for Goldilocks.•• (Oernber, 

1965, p. 420.) 

Xf the organism is affected by the stimulus, that is 

3 

if the complexity level of the stimulus approximates that of 

the organism, there is a resultant change in the c.ompl exi ty 

level of each. Behavior arous-ed by a -cr.ange in stimulation 

wi11 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 having sensory -contact with the stimulus. He 

. . 
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"CA:t.grow~· .. it as Goldilocks "'ould have outgrown the bed. ·· 

ln the i!'lteract.i<:'n th.a stimulus loses .some of its motiva-

tio:tal or comple::=ity value. 

~ne cc~plexity value of a st~ulus can be equated 

with its motivational value. An individual should approach 

the level of the stimulus that is nearest the individual's 

OW.il level, and which offers t.."le op-timal amount of change or 

complexity for ·the individualA 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 complex:ity greater than the 

crganism• s 0\-tn -co~pl.exity level. The stimulus with this 

increment of complex:i.ty is call·ed a pacer stimulus. ·The 

pacer stimulus • complexi t1r level is no.t only more -compl.ex 

than the individual's complexity level, but its complexity 

lies within an acceptable· ranqe of complexity above the 

complexity level of the individual. If there is no pacer 

available, approach behavior will not be s.ustained. If 

forced to respond, the organism ~ill not exhibit motivated 

behavior but ~ill re.spond at random. When a pacer is 

avai~able, approach behavior is sustained and the organism's 

complexity level moves up~~rd. 

Studies Dealing with Stimulus Chanqe 

As Cantor (1.963) notes in the· review of the litera­

ture, relatively l~ttle of the research done on stXmulus 

change is done with humans and -even less is done with 
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children. B~auchamp (1965} rev·ie,.,s the human sti~ulus char.ge 

literature from his !nterpretation of the Dember-Earl theory. 

LecKart and Faw (1969) review the liter~ture on stimulus change 

and looking time without c~ment. 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.) ~~c Cantors' 

work on novelty [cantor & Cantor (1964a}, Cantor & Cantor 

(1964b) 1 Cantor & cantor (1966), Cantor (l968a), 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 preference 

for the familiar pictures or novel pictures is measured. The 

novel are rel.iably prefe·rred. Each of the Cantors • studies 

and the results are not reviewed in the present paper because 

of the concern with novelty rather than c·omplexi ty. The 

three stud·ies reviewed by the present writer are concerned 

with cornplex.ity and we.I'e stimulated by the De.."'lber-Eaz-1 

theory of stimulus change. 

May (1963) identified the measurement of complexity 

with the number of 11 differently colored rectangles" on a 

stimulus card. According to the definition, the more 

rectangles per card the more complex the card; 1. e., a 

card with 20 rectangles was more complex than a card with 

two rectangles. May used five different numbers of rectangles 

on a cardr ·2, 3 1 5, a, 12. The five nu .. tnbers represented 

three levels of complexity: low (2, 3), medium (5), and 

. ~ 
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hi-gh (8, 12). The rect::1ngles were arranged in .. a semi-rand~m 

arrangem~nt.u No two cards were alik~. The 21 preschool 

~s were tested individcally. kll Ss were adapted to the 

cards of medium complexity. In ~daptation each ~ was given 

a se~ of 10 card-s: each ca1·d had five rectangles on it. T'ae 

Qs looked at all 10 cards. P.reeumably looking at the set of 

10 cards brought the £ 1 s complexity level to the level of 

the cards-. After adaptation five sets were put on a table 

in front of the ~. On the table was the AL set -of five 

rectang1es. per card, and sets with two rectangles, three 

rectangles, eight rectangles, and 12 rectangles per card. 

·The l!S. were- allowed to choose one card at a time .fro;n any 

of the five sets. As predicted, when ss selected the first 

card from a set other than the adaptation set, more ~s 

selected cards whicl~ wero more complex than the adaptation 

set (D = o.ooG, one-tailed sig·n test). Of those _.2.s that 

showed a preference in their total perforrnan~e. more ~s 

sel-ected cards fro:n the more complex sets (p < 0.001, 

one-tailed sign test). 

'l"he designation of complex-ity 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 is some evidence [Kuo & 

.Marshall (1969), Munsinger., Kessen, & Kessen (1964), Mun­

singer & Wier (1967)] that May 1 s designation of levels i ·s 

not consistent with other investigators·• designations. 

Munsinger•s studies have equated complexity with the number of 

i ~ 
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tm:•1!'. in a randomly generated figure. .For most age g .c-oups­

testnd, the fignre with 10 turns elicited preference or 

maximu .. 'l\ approach behavior. However, in _preschool children 

the l~vels of complexity preference were those of "high .. 

corrcplexity (25-40 turns) and the complexity level preferred 

increa.sed with .increased exposure to the figures. 

Using May•s (1963) general procedure, Sackett 

(1967) tested four groups of retarded children: 17 cultural 

familials, 2·3 mongoloids, 20· post-encephalitics, and 16 with 

gross brain-damage. The ages of the §s ranged from 5 to 

19 yrs. Their median mental ages were between 2 yrs., 

3 mo~ and 2 yrs., ll _mo. Instead of adapting all the ~s 

to medium complexity·, Sackett randcmly assigned three ALs 

(high, medium1 low) to all ~s. Assignment of different ALs 

stemmed from the Dember-Earl hypothesis that complexity 

7 

change is a function. of the complexity of the individual as 

well as of the stimuli. Elaborating on individual complex-ity, 

Sackett proposed. that the width of the optimal range (the 

degree of acceptable complexity increase) is a function of 

the individual 1 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 §.s and betwee·n 

and within groups. as a function of the AL .card. In two 

groups, post-encephalitic and brain-damaged, those ~s adapted 

j'j'. 
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t :::. m-?dium or high comple.xity chose stimuli less th21.n or equal 

t o th~i~ AL in first choice and total choice behavior. 

Sacket t int~·rpreted this as indicating that the ALs were 

act~ally out o_f the child 1 s optimal range for complexity and 

thus th~ child • s choice 11 dropped 11 back to his o~m level. The 

other two groups, mongoloid -and cultural familial., in first 

choic~ behavior, chose cards significantly greater than their 

AL. The total choice behavior of the latter two groups was 

a complex interaction of diagnostic group, AL, and choice 

stireuli .. 

Kuo- and ~~rshall (1968) tested 39 pairs of hearing 

and i mpatred-hearing preschool children. The Ss were matched 

~-n - age, sex-, father• s occupational rank (all economic levels 

were included), and language spoken at home (English or 

Spanish) _. There were 18 visual stimuli divided by the ~s 

into six triads of lo,\11 medium, and high compl-exity, as shown 

in Cantor, Cantor, and Ditrichs (_1963)_.. The complexity of the 

.sti!nulus was determined by the number of stimulus el.ernents. 

The visual 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. h~en an ~ 

looked into the oval window of a box, his forehead pressed 

against a response panel. Movement of the response panel 

activated a micros~itch which turned on a -light .in the -box 

.s~ that the pattern was visible, and started an electric 

clock. Removal of the forehead (and thus the child-• s attention) 

turned_ off the light and stopped the clock._ There were 18 

~ i .. 
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tactua1 stimuli, also in triads cf low~ medium,and high 

.complexity. A triad was presented to the .2_ in three ta·ctual 

stimulus boxes set on a child-sized table. ~1e boxes w~re open 

in bac~ for observation by ~. Th~ front of each box had 

two curtained· holes large enough .for s•s lo"\IJer arms. The§.. 

could put his hands and arms into the holes and feel each 

object. None of the tactual stimuli were ever visible to 

the· §. ~stood behind the boxes and used a stop watch to 

time the exploration of each stiinul.us. "In all analyses, 

r.oughly half of both impaired-hearing a ·nd hearing groups 

explored the high. complexity stimulus longer than they 

explored the medium or low complexity stimuli. All X 2s of 

these numbers '"ere non.-signifi.cant11 (p. 188). There was .no 

difference in complex! ty level choices between hearing and 

impaired-hearing groups. 

Statement of the Problem 

Acc.ording to Beauchamp (1965): 

The three general problems usually encountered in 
-some form in any experiment in the stir.tulus 
selection research area are: (1) to obtain a . 
measure of. the stirr.ulus or stimuli, (2) to obtain 
a measure of the subject with respect to the stirnu-
1 us (or stimul 1) • • • ( 3) ·to rna ke predictions 
about the relationship between the measures of the 
response(s}. In terms of the Dember-Ear1 theory, 
the three general problems are: (ll to obtain 
measures of the ••• novelty or complexi·ty cf the 
stimuli, (2) to. obtain measures of the Ss with 
resp~ct to their prior experience with stVT.ulus 
change (complexity of the §), and (3) to make 
predictions concerning the relationship between 
the measures of behavior of the 2 and the measures 
of· stimulus change (p. 22). 

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

examined in the remainder of this section. · 

---~ 
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The present ·study was concern~d with compl.exity or 

amount of within stimulus change. The operational definitio!l 

employed was May's (1963). The complexi·ty of a stimul-us was 

said to increase as the number of rectangles on a card in-

creased. 

May 1 s choice of five as a medium level of complexity 

for preschool children, and his implicit assumption that 

five spots would be above the rrajority of the children•s 

own complexity l .evels was questioned on the basis of Kuo and 

Marshall 1 s (1968) findings that half the 2s preferred the 

high complexity stimulus, Muns.inger and Wier's (1967)- findings 

of preference for very high complexity in· preschoolers, and 

the wr-iter'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 should approach and 

select most freque·ntly a level of stimulus complexity which 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 

f ·irst introduced to the stimuli in the experimental situation. 

The free choice selection of cards by each ~ should result in 

a measure of the ~·s complexity on the experimental attri-

bute as he enters the exper~ent. 

With complexity defined, a priori, as increasing 

along the numerical scale, -and with approach behavior of an 

.§. defined as indicating· ·the .§.' s_ prefe.rence or level of 
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co~pl~xity, a prediction of £'s ch~ica behavior can be made 

f:!"on th.e Deraber-Earl theory. If a pacer ·stimulus is availa''- le-

to §., then commerce with the p3cer should allm<~ the s to 

ir.crease his ~omplexity. 

Six experiments arcr. reported in the pres.ent paper • 

. l:n the first three experiments s•s complexit~l level was 

measured by frequen~J of free choice behavior. A set of 

pacer st~~uli arbitrarily set as one number higher (having 

one more rectangle) than the s • s complex! ty level l-1as pre­

sented to the s. The .§. was adapted to the level .of the· 

pacer stimu1us by .locking at 11 cards of the same level. 

·(same number of rectangles per card-). After adaptation the 

~ was again given free choice of stimuli that included the 

original level chosen, but did not include the ~~cer or 

adaptation 1eve1. 1-... s indicated previously_, a prediction was 

that most preschool §s, expecially ~s from higher income 

families. would have a complexity level higher than five. The 

prediction from the Dember-Earl theory was that after ad~p­

tation the s would choose stimuli more complex than the 

ada·ptation stimuli. 

As a control for boredom or los.s of motivation, 

Experiment 4 measured f ·irst -choice behavior instead of modal 

choice. The ~ was allowed to only make one choice of the 

stimuli in Trials 1 and 3. The hypotheses were the same a.s 

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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Sac-k~J:t' s :nodi_fication of the Dember-Earl theory is valid 

fc,;: normills ~ the ~s should be able to accept jumps in the 

obj-cc:tlve corrtplexity of the stimuli as the stimuli become 

.r.corE.: comple.,'!:. With high original complexity of an §., a 

jump (more '1 d istanceu) may be -required between an- AL and the 

orig:i.nal complexity level to rai-se the complexity level of 

the J2..,. The- .§.s were ~.zposed either to -an AL (pacer) -card 

that contained en~ more spot thC\n the modal choice on Trial 

1 (no-jump) or anAL card that contained three, four, or 

five more spots than the modal choice on Trial 1 (jump AL). 

The -hypotheses were: (1) given a choice of a low (3, -5) 

comple-x .1.ty l _evel on Tria-l 1, exposure to an AL _card with one 

more spct (no-jump) will lead to a more frequent choice of 

high complaxity cards- on Trial 3 than P~posure to an AL card 

with three, four, or five more spots (jump AL), and (2) 

given a modal cho-ice of high complexity (8, 12) on Trial l _, 

exposure to a jump AL will lead to a more frequent choice 

12 

of higher complexity cards on Trial 3 than expos~e to a 

no-jump AL. A corollary OI 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 ju.onp AL. rf the Jump AL is out of the optimal 

range it will not influence the .§. and he will 11 drop 11 back to 

his own level and progress from there. The no-jump AL should 

he within optimal range and the .§. should be able- to continue 

choices from the level of the AL 'witnout going back to his 

original level. 
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CHAPTER T\"/0 

t-1ETHOD Jl.t-."D RESULTS OF E.XPER:IMENTS 

Experiment .Q!:l.g 

Method 

.S-ubjects·. The 19 .§_s were preschool children ranging 

in age from 49 mo. to 60 me. with a n~ean of 56.5- mo. Of the 

9 boys and J.O girls, five were Black, seven Chicano, and 

.13 

seven White. All wera part of a preschool "culture-enrichment-

program" for disadvantaged children (similar to Headstart but 

funded by the Sta.te o_f California). With one excepti.on all 

§s present on the days of testing were used. Ss were obtained 

by ~ approaching a child and. asking if the s wanted to play a 

game. If s said "No,,. E_ asked another child_~ if 11Yes," .2. 

was tested and the selec.tion procedure repeated. One child 

was not tested because he refused all invitations 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 random 

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. 

I -

I -



Figure 1. The figure contains a hotograph of four exposurp test 
cards. The cards were randomly selected from each et to be re­
presentative of the configuration any s saw. There are only our 
cards instead of the five used in Exp9riment 1 because of space limi­
tations within the photograph. The dark areas arQ the rectangles of 
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Figure 2. The figure contains a photograph of four adapta tion cards . 
The cards were randomly selected from each set . Each s saw all 11 
c a rds of what ver number he was given . The dark areas are the 
rectangles of tape . 



I 

J 

f 

the aid of a random n~ber table: all cards were differant. 

Thsre were different n~mbers of rectangles on a card. two per 

card, three p~r card6 etc •• with the number of rectangles on 

a car~ beinq·. ? , 4 5 6 ~ 10 11 o 14 El d .... J• , , ,_ 1 • , , r • even car s 

pe.t· nu."';lbe.r were made for a total o-f 99 cards. The cards w 1 th 

even numbers on them (2. 4, 6, 10, 14) were presented in 

Trials 1 and 3, the odd nuniliered cards were only used for 

adaptation. {See Figures .1 and 2'.) 

Jl. fuzzy, puff-ball "anir.tiil 11 (nose and eyes) approxi­

mately 1~ in. in. diameter, and a g1.mm!ck (slimy, cold f.eelinq) 

silicone hippopotamus about 3 in~ in length were used between 

trials to distract §.. The toys were chosen f ·or their tactile;~ 

qualities to minimize in.teracticn with the visual complexity 

being measured. 

~recorded s•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 

comments by ~. 

Procedt..lre.. ~ helped in the classroom and. became 

acquainted with the children f .or three full school days ( 4 

hrs. a day) before beginning testing. On the testing days E 

approached a non-busy .§. during •free-time" (non-structured 

activity) and asked if P- wanted to play a game. If § agreed, 

~ 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 .§. saw five piles of 

cards. Ea..ch pile had 11 cards, all of which had the same 

I 
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r.u:l"'ber of rectangles., Each card's rectangles were in different 

pc,si·tions and color cornhinattons. The 1eft-to-rig-h·t and 

within set o~uer of the cards ~~s ranuomized £~tween ~'s and 

within .Q's~ on each trial both orders '\-lere different. Changing 

the ord·er of the sets (e.g., from 2, 10, 4, 14, 6 'to 4, 14, 6 1 

2, 10) controlled for position effects, and rearranging 

(shuffling) the cards within each ·set controlled for the 

attractiveness of any random design. § waz seated and told 

that a~l the 11 pretty cards·u were different and that he (~,) 

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

up one at a time_, but to put one· dov'n before picking up another. 

{Having § pick up one- card at a tiree 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 li's hands with~ providing voice effects of the 

.. animal.'' This termina.ted 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 

~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 11 cards which contained one 

more rectangle than the modal choice set was presented to s. 

For example, if ~ had cho·sen the cards "-.. ith four rectangles 

s ·ix times and six rectangles three times, the modal response 

would be four and the AL set would be five. Usually 2 con­

tinued to hold the toy or to •show the cards to the toy" 
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during t .he adapta t.ion tria l. Sh owing the t .oy e?.ch ca.r:d hel p ed 

insure .§. 1 s inspection o f e<u-:~·. r:-a rd and to el imir.a te the 

possibllity of the s s:l.mp :!_y shufflin~ the carei.G.. 1/hile §. 

was looking at the c-ards of· the P.L set, .E shuffl.ed. e:1ch set 

and rearranged, <=>~ccording to a p;;:-edetermined random sequence, 

the even-numbered cards en the t..able ( \-li thin .2. r'"-ndomi~a tion 

of n-umerical and within set position). At the end of 2 min. 

or when ~ finished lookinq ~t all the cards, whichever came 

first, ths other animal was quickly brought out by ~ wit.h 

E providing voice ~ffects that it was that animal 1 s turn to be 

held. The first animal was removed at this time. If ~ was 

beginning to squirm or express a · lack of interest in the 

cards, the animal 11 helped" him make his choic.es in Trial 3, 

the tC!st trial. Otherwise the animal 11 took a nap" after a 

brief inspection by §,. At the beginning of the test trial, .§. 

was told again that he could look at any of the five sets o! 

cards he wanted and that all the cards were different, but to 

only pick up one of the cards at a time. If ~ was relucta~t 

to make choices·, prompts such as nwilbur (one of the animals) 

likes to look at ca-rds, why don• ·t you sho"r him scme"? 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 se·lected, only a few (less than 

five) ~s required that E suggest they look at more cards. 

After 2 min., E told §. that the time for the game was up and 

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

and repeated the selection procedure • . 
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Results 

Nineteen children. from a class of 21 were tested. T"n~ 

data from one of the children tested was discarded b~cause of 

lack of response: the child only mc:.de three choices in the 

first trial and one in the third. out of the r~maln"ing 18, 

one Q displayed highly unusual behavior in that he system­

atically lo.:>!<e~ 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 t"'1o problems: 

determining AL with a perfectly bimoGal 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 

da·ta have been analy.zed both with and without the unusual ,2. 1 s 

scores. 

~ial ~. The modal response was determined by seeing 

which number of rectangles had been chosen mcst frequently. 

For example, if 2 had chosen the cards with two rectangles 

six t-imes and ten .rectangles three times, t.he modal response 

would be two. The data were divided in·to two groups of modes,. 

those §s which had a modal choice of cards with six or more 

rectangles ·(6, 10, ·14) and those with less than six rectangles 

(2, 4). In calculating probabilities, the binomial test, 

with an a Eriori £ (modal choice of six or more) = 0.6 was 

used. An a priori probability of 0.6 was used because out of 

five choices. by chance three choices would be s~ or greater 

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

six (2, 4 _). 
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~"hen th-~ modal response ·~~~ used to deter.nine baseline 

c ·omplexlty on '!'rial 1, nine out of 18 .§.~ chose cards with six 

cr more· rectangles per card (one-tailed binomial E. = 0.86). 

lihen the unusual s was discarded the number of modal choices 

r equal to or higher than six was eigh.t of 17 (one-tailed '•. !: · 

binomial E r.:: o. 91). 

,!!"ial Three... The modal res.ponse was defined by deter­

mining which number of rectangles had been chosen most fre-

quently. The data were divided into two groups: ·those 

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 ~ priori binomial l2. (choice higher tha:n 

AL card) = o. 5 V."a.S -used. An a priori pr.obabili ty of o. 5 

was used because if the §. were behaving randomly, he would be 

:!' · equally likely to choose cards above or helm<~ the AL card. 

The modal choice of 14 out of 18 ss was higher than the AL 

card (one-tailed binomial E.= 0.004). Discarding the unusual 

§ yielded 15 out of 17 modal choices higher than the ~~ card 

(one-tailed binomial ~ = 0.001). 

Trial 3 data supports the prediction from the Dember­

Earl theory that complexity ~evel could be raised by adap­

tation to a more complex· stimulus. Trial · l moda·l results do 

not support the prediction that preschool children's complexity 

1evel is of medium complexity or above. 
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Experiment ~ 

Method 

~~ a check for experimenter biasA a replication of 

the study waD completed by three undergraduate girls. The 

girls did not know the ~ypotheses or predictions of the ex­

perirroent. The §.s were ·preschool children ranging in age from 

54 mo. 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 n\.!ighborhoods in oroville and Stockton. There 

were four Black and 27 White lis. The procedure and apparatus 

werP. ·t -he same as Experiment 1 except that two: extra set·s 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. vfuen 

an & 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. 

Res.ults-

Trial ~. The modal response was us-ed to determine 

baseline. For the same reasons noted on page 19, a binomial 

one-tailed s., priori probabili·ty of 0.6 wa.s used. Of the 31 

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

more rectangles (E = 0.66). 

Trial Three. The 2s were divided into two groups, 

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 binomia-l test 



of ~ priori £of 0.5 was used. Ten of the 31 ~s had modal 

responses higher tha_n their AL cards (~ = o. 86). 

Trial 1 data do 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 compl-ex stimulus. 

Experiment Three 

22 

The undergraduate Es also tested another 11 es {six 

boys, five girls) for baseline only. These es were White 

middle class children in Stockton. The es ages ranged from 

43 mo. -to 64 mo. with a mean of so. 5 mo. When the modal 

response was used, eight out of 11 Ss had modal choices of 

six or greater (one-tailed binomial£ -= o.o3). This provides 

support for the prediction of high complexity choice in 

preschool children. 

Exoerirnent 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 clas_s preschool 

children ranging in age from 49 mo. to 6B mo. with a mean of 

56 mo. The nursery school gave enrollment preferences to 

single-parent families. Of the 13 children, four were girls. 

TWo Blacks, two Chicanos, and nine Whites were tested~ The 



pr0cef'iu.re <'\nd. a.ppn r ;;t t .u s were the same as Experiment 1 eY.cept 

that instead of 2 min., trials for Tr.ials 1 and .3, the first. 

choice of the Q w~s rcco1:ded and the tr·ial then terminated. 

Results 

23 

T.rial. Q!lft. 'I'he first choice was used as the baseline 

for the §. A binomial one-tailed ~ priori pro~ability of 0.6 

was used. Of the 13 .§_s tested, 12 .?._s chose cardG \'ti th six 

or more rectangles (E = o.Ol). 

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

whose first choice en 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 !! priori Q 

of o.s was used. One s refused to choose any card on Trial 3. 

Three .§s of the 12 that chose cards on Trial 3 chose ca.rds 

higher than the AL (£ = o. 93 )·. 

The prediction of high baseline complexity in pre­

school es ~s supported. The prediction of highe~ complexity 

choices after exposure to a more complex stimulus was not 

supported. 
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~ .. PTEI! 'IHREE 

METHOD .1UID- RESULTS OF 

EXPERIMENTS FIVE AND SIX 

Experiment F i -,r!l 

Method 

Subjects. The 34 S~ from an upper middl.e class 

background, "'ere enrolled in a pri.vate nursery. school. They 

ranged in age from 52 mo. to 67 mo. with a rnean of 61.8 mo. 

The ss were predominat-ely White with three orientals and one 

Black. The sarn~ -method of selection was used as in the 

previous experiments. 

Apparatus. Five in. by 8 in. cards with a randc~ 

arrangement of colored rectangles were used. The numbers of 

rectangles on the cards were different fro~ the c~rds ·used in 

Experiments 1 through 4. The numbers used were: 3, 4, 5~ 6, 

7, 8, 12, 13, 16, or 2-o. There were 11 cards per number for a 

total of 110 cards. ·The cards 3, .5, 8, 12 were us~ for Trial 

1, the exposure trial. Cards with 4, 6, 9, 13, and 16 were 

used on Trial 2, the adaptation trial. 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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ag~.in. 

The recording sheet was similar to the type useu before 

with the Ialmber of rectangles per card necessarily being 

changed. 

Pr.o-::edure. The procedure for selection, Trial 1, and 

determining the modal response was the saMe as before. After 

the modal response had been determined, the Ss were randomly 

assigned an AL set one number hi.gher than the modal response 

or a N jump AL1
' 3, 4, or 5 numbers higher than the moda·l 

response. For example, when. the mode was three, half the Ss 

received an AL of four and half of s~ (three greater than 

the modal cho·ice). When the mode was five, half received an 

AL of six and hal.f . of nine. When the mode \-las eight, half 

received nine and half 13. When the mode was 12, a proper 

progression of 18 woul-d have made the discrimina:bility of 20 

ques·tion;:lble, so half received an AL of 13 and half of 16. In 

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 experi.."'lents. 

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 ·respons.e). 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 complexity ("3, 5) and those with a 

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

j : 
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a Etr.all O?timal range was hypothesized. Seven §.s in the 

no- jump qroup hc.d modal response-s of low cOi"'plexity on Trial 

1. Of t~ese seven ~s, on Trial 3 six Ss most frequently 

cho~e c::1rds higher than their ALr on.e did not. Three 2_s in 

the jump qroup had modal responses of low complexity on 

T£ial 1. All three ss• modal choices on Trial 3 were higher 

thar.._ their A!. cu.rds. (_see Table 1.) The data are in 

frequency form and meet the assumption of ind-ependence, but 

three -Of the four expected values are less than five which 

makes a J( 2 illegitimate (Siegel, 1956). The Fisher's Exact 

test was performed and a E of 0.7 obtained. 

Table 1 

Trial 3 Choice Behavior of §s whose 

Baseline (Trial 1) was of Low Complexity 

Mode> 1JJ 

Mode< AL 

No-Jump 
Group 

Jump 
Group 

3 

0 

Total 

9 

1 

For high complexity a large optimal range was hypo­

thesized. rn the no-jump group, 10 ~s had a modal choice of 

high complexity on Trial 1. Three of the- 10 ~s had a mode 

higher than their AL on Trial 3, seven had modal responses 

lower than their AL. rn the jump group, 14 §s 1 modal responses 

on Trial 3 were above their ALs. (See Table 2.) A JC 2 would 

be legitimat-e for those groups, but since a Fisher•s Exact 

test was used for the l _ow complexity group, it was used here 
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also.. The probability· of the oLtainea matrix of data and 

all r;1ore extreme matrices in the predicted direction was 0.10. 

T"dhle 2 

Trial 3 Choice Behavior of Ss whose Baseline 

(Trial 1) was of High Compl-exity 

Mode> AL 

Mode< AL 

No-Jump 
Group-

3 

7 

Jwnp 
Group 

9 

5 

Total 

12 

12 

The corollary hypothesis was that for 2s with low 

complP-xity modal responses, a no-jump AL would be followed by 

more choices than a jump AL. In the no-jump g-roup, seven §.s 

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 ~shad a low complex-

ity modal response on Trial 1. The mean of the three §.s 1 

choices on Trial 3 was 6.6 choices~ 

.Independently of the pacer distance hypothesis, Trial 

1 data were divided into two groups: those Ss with .low com­

plexity modes (3) and those 2s with modes of medium or high 

complexity {5, a, 12) as defined by May. The binomial test 

was used in calculating probabilities With an a priori ~ 

(modal choice of ·five or more) of 0.75. An~ priori proba­

bility of 0.75 was used because out of four choices, by chance 

three choices would be five or qreater (5, s, 12). By chance 

only one choice ( 3) would be below five. Of the 34 §.s, 2-9 

I~ ,,-
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hnd a modal choice on Trial 1 of five or more (~::me-tailed 

bino~ial £ = o.os). 
~~e prediction that a no-jump AL wDuld be more 

effective than a jump AL for Ss with low complexity chcicas 

on Trial 1 was not supported.. Tentative support was fo·und 

for the prediction that £s with high CQ~plexity choices on 

Trial 1 would be more affected by a jump AL than by a no-jump 

AL. The corollary hypothesis of a greater increase in 

choice behavior in low complexity no-jump .2_s as compared to 

low complexity jtunp ..§.s was not supported. The hypothesis that 

preschool children would have a fairly high complexity level 

on Trial 1 was supported. 

~eriment ~ 

Method 

The stimuli did not al"mys seem to hold the interest 

of the es, so a replication of Experiment 5 was done using 

younger children. The e.ight girls and seven boys ranged in 

age from 29· ·me. to. 69 mo • . with a mean of 44.0 mo. The ss 

were from a private lower-middle class and middle-middle class 

nursery school. Thirteen Whites and two Chicaho3 were tested. 

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 Ss in the no-jump group and 

eight §s in the . jump group. The Trial 1 data was divided 

into two groups, those wi.th low complexity modal choi.ces on 

; ~ 
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Trial 1 and those with high complexity mo81l choices. Two of 

the no-jump §_s had low complexity modes on Trial 1.. Botr. of 

thesa 2_s chose ·cards higher than their AL on Trial 3. Four 

§.;s in· the j~·.:p group. had lm-1 co..-nple..."City modes on trial 1. T~-ro 

of these £,s'· modal responses on T-.cial 3 were higher than 

their ALand two were lower than their AL. (Se~ Table 3.) 

Fisher•s Exact test yielded a probability of 0.40 for the 

obta.ined scores. 

Table 3 

Tria1 3 Choice Behavior of Ss whose. Baseline 

(Trial 1) was of Low Complexity 

.tlode > AL 

Mode< AL 

No-Jump 
Group 

2 

0 

Ju..rnp 
Group 

2 

2 

Total 

4 

2 

In the no-jump group, five ss had modal responses of 

high complexity on Trial 1. Three of the five §s chose 

cards higher than their ALs on Trial 3, -two chose cards lower 

than their AL. The jump group had ·four §.S 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. 

,. 
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TaJ:>le 4 

Trial 3 Choice Behavior of Ss 'ihose Bc>.G e1:in~ 

(Trial 1) was of High Coioplexity 

Mode> AL 

Mode < AL 

No-.Jump 
Group 

3 

2 

Jump 
Group 

1 

3 

Total 

4 

The corollary hypothesis was supported by the data. 
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In the no-jump group, two Ss had low complexity wodal 

responses en Trial 1. The mean of the total choices for these 

.§.s on Trial 3 was 9. 5" choi.;ces. In the jump group the mean of 

the four Ss with low co~plexity _ modal responses on Trial l was 

4.75 choices, (~ ~ 9.81, df = 4, £ . < .001). 

Tr.ial 1 data were d .ivided into two groups, those .§.s 

with low complexity choices and those Ss with medium or high 

·co~plexity choices. A binomial one-tailed probability of 0.75 

was used. Of the 15 ~s, 12 had modal choices of medium or 

high complexity on Trial 1 (E = 0.24). 

The predictions regarding distance of AL and baseline 

complexity were not supported. Neither was the baseline 

hypothesis supported. The corollary hypothesis that for low 

basel·ine Ss a no- jump AL would increase choice behavior more 

than a jump AL was supported. 
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CHAPTER FOUR 

DISCUSSION OF RESULTS 

In Chapter One an empirical generalization was con-

structed from the results of studies concerned with the effect 

of s -timulus chang·e 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 mea-sures of stimulus complexity. The gen-

era.liza·tion was .considered by the writer to 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 as·sumption-s can be trans­

lated into experimental conditions which must be satisfied by 

the data. One o~ the conditions necessary to the application 

of the theory of stimulus. change is that of a ufree-choiceu 

situation. In the s .iX experiments in the present paper, three 

conditions attempted to satisfy this requirement. (1) The 

.§ voluntarily "played a game":- the .§. was not forced ·to do 50 

by E. or the teacher. (2) the ~ could choose any of the cards 

he wanted and ·was free to repeat or change his choice at 

will. (3) The ~ was free to cease. responding at any time 

during the experiment. As noted in Chapters Two and Three, 
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so~e Ss did .exercise this last option. 

The Dember-Earl theory specifies a second necessary 

.condition, that t..'1.e Ss 1::e "non-anxious." ..... ~ .a.n pa~-, steps 

taken to fulfill conc!tion one also meet. this requiL·emcnt. 

~s who are a~~ious will refuse the E 1 s invitation to play. 

'rhere Wi:t.·s no pressure applied to S to continue playing or to 

.,.perform correctly. rr The Ss were adapted to the £! outside 

the experimental situation, and given a chance to bec~me 

comfortable with he~. ~so the teachers and helpers were 

assured that thet:'e was no 11 wrongu answer and that ! . was 

relatively harmless as psychologists go.. This helpe-d provide 

a more relaxed atmosphere for testing. 

An ideal application of the theory would hav.e each § 

scale the stimull. The .§_ would determine the optwal range 

for the pacer stimulus, would order the stimuli accordir.g 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. ~1us 

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

for the following reasons. (l) The present paper attempted to· 

replicate and expand up.on the previous studies of 1-".ay (1963). 

Sackett (1968)
1 

and Muns·inger (1969). Those stud·ies used 

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

short attention span, and uncertainty that each ~ possessed 

the conceptual organization necessary for scaling contra­

indicated a complete scaling of stimuli. (3) The stimuli used 

r 
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were v~ry simple in construction -and in type of change offered. 

The amount of eYposure required to obtain even a rough or 

partial scaling would probably have exhausted all .the change 

or complE".xity available to the ~ before coznpletion of the 

scaling. (4) The practical aspects of collecting sca.ling 

data on the 123 Ss tested i ·n the six experiments prohibited 

scaling. In this regard the kin~ of ctandardization that 

could be ac'hieved by using pre-set complexity levels lent 

itself to mass production: individual scaling did not.., /l..n 

indication of preference for or the efficiency of different 

sized pa.cers was sought· in Experiments 5 and 6. Experiments 

5 and 6 employed jump and no-jump ALs. The studies yielded 

a slight tendency for size of increment covered by the pacer 

to be significa-nt only at higher complexity le.vels. 

Scaling .t.Q_ Test Discrimi.nability 

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. li' s observation of 

.e's reactions to the stimuli and the observations of E•s 

colleagues questioned the assumption t~~t the stimuli were 

discriminable on the basis of number. To test the distinc­

tiveness or discrtminability of the st~uli a scaling study 

was done. An attempt was not made to encompass all ne.cessary 

~perations of scaling. The study is considered by the 

writer to be a scal·ing study because each ~ judged ·whether 

to him the stimuli were the same or different. 
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Ec:.~h of 16 Qs was trail"ed in dis·crlminating 11 si!irne" 

e.nd "differ~nt. '' The training stimuli were cards covered with 

rihbcn (satin, velve-t, . gro-grain, f ·elt). After the ~ could 

discriminate. which cards felt the same and which f ·elt 

different, he was as!'-ed whether any of the. experimental 

stir.lllli were the same. ·The stimuli were presented. in groups 

of four. The stimuli (numbers of rectangles) presented in 

each trial \-rere: Trial 1--2, 3, 4,. 5: Trial 2--5, 6, 7,. B: 

Trial 3--s, 9, 12, 13: Trial 4--13r 15, 16, 20. 

out of the 16 Ss, two d).d not learn ·the tra.ining 

discrirnination. All of the 14 §.s who learned the discrimin-

ation c.onfused at least two cards. No .§: saw every card a-s 

.dtf·ferent. .l{o two nurnbers or cards were seen as the same by 

all Jis: every set was discriminated by a.t lea:st fi.ve §.s. 

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 ~s is 

given in Appendix XVI. S·ince no one set of numbers \-las 

completely confused and since the stimuli we·re physically more­

similar tha:n in the experiments reported in Chapters Two and 

Three, the l-lriter feel.s the assumption of di·scriminability for 

the six experiments was justified. 

Ba-seline .Comolexity in Preschool Children 

Data on the -compl~<ity preference of preschool children 

as they entered the experimental situation were recorded in 

Trial 1 of all experiments. The hypothesi_s was that preschool 

children, especially middle and upper class children, have a . 
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fair).~~ high co:nplexity level as . they enter the experiment 

and consequently should most frequently choose stimuli of 

Meai~n or hig~ complexjty (five or more rectangles per card). 

~though 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-Syr.l complexity is ques-

tio!lab~e, since the §s were younger children (3 yr.). Experi-

ment l, Trial 1 data did not support the hypothesis (one-tailed 

binomial R = .91). However, the gs 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 of gs in Experiment 1 were the 

lowest o.f §..s in all six -experiments. 

Of the four studies directly relevant to the hypo-

thes.is, three were significant at the o.os level. The writer 

feels th~t the hypothesis of medium or high complexity was 

tentat:f.vely supported. With tentative support of a high 

baseline hypothesis, the assumption that ~my (1963) raised 

the complexity level -of the Ss in his study i5 highly 

questionable. 

Extrane.ous Variable-s 

Of the five experiments based on the Dcrnher-Earl theory, 

s -upport for the prediction of complexity· increase through 

stimulus change was found only in the first experiment. 

Tentative support might be inferred from the high complexity 

ju~p group in Experiment 5. But neither the low complexity 
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jump grou~ nor either· of · the no-j~mp groups s~pported. the 

prediction. None of the predictions of complexlty ch~nc;~ 

were supported in the other experimen~s. The ccrollary 

hypothesis that approach behavior, as measured by total 

choice behavior,. would be more affected in low coroplexity 

~s given a no-jump AL than for low complexity £s given a 

jump l'.L ...vas supported in Experiment 6., but not in E~periment 

5. There are twa variables which, in the writer•s opinion, 

may account ·for the results obtained. Steps were. taken to 
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attempt to control for these variables, but the present 

writer does not feel that the controls were entirely success-

ful. The la.st 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 color 

or c .onfiguration of the rectangles. Nor does the definition 

account for the possibility of satiation at one "leve1 11 of 

complexity and a desire for change in the qensity of spots. 

Frequently an ~ "~ho had been at a .. high complexity" l:evel 

would choose a "low complexity" card- on Trial. 3. Not infre-

quently the jump- was from the highest available to two 

rectangles. A greater amount of n~~erical change is available 

in a preference shift from high to low, for instance 12 spots 

to two spots, than in a predicted shift froill high to high, 

14 spot·s to· 16 spots. The §.s may not have chose·n 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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ez.;>erimenter found cards with just two spots sorne-.-1rat r.cl;;-.xinq 

and ccn!:!equently pleasing ,... ln E-,cperim~nt 6, the data from 

younger ~s with low complexity did not support the complexi~y 

change predic~ion 40 but the·ir total choice behavJ.or was affected 

by the AL card given. That the approach behavior ~as affected 

suggests that the measure of complexity is incorrect. Future 

studies should attempt to re-define complexity or to. mea~ure 

complexity c~~nge. 

Experiment 4 was designed to control for a possible 

boredom ef·fec.t. The §;_s were exposed to the stimuli for at 

least 6 min. in all of the experiments except Experiment 4. 

The time variable in terms of total temporal exposure to 

st~uli was controlled in Experiment 4, since the time for 

one individual was frequently less than 2 min. The xesults 

of Experiment 4 were consistent with the results of .Experi-

me-nts 2, 3, 5, and 6. The six experiments reported in this 

paper are the only ones in which the Ss macle choices 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 Ss first exposure to all stimuli. 

Dember (1965) cautioned that for the theory to apply, the 

stimuli must be goals 41 stimuli interesting on their own, not 

means stimuli. The stimuli in all of these studies might have 

been means stimuli rather than goal stimu.li. If the stimuli 

were means stimuli, the ss were playing th2 game in order to 

receive individual adult attention and to meet the strange 
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Either bore::tcm or an inco.o:rect measure of complexity 

could -account for th~ nC'n-signlficnnt predictions of stimulus 

cllange in the cur.!'ent set of e>.."Per:J.ments. The writer feels 

that, in cpite of controls, both were operating. 

Concl.uding Statement 

The present paper•s empirical generalization of the 

Dentber-Ea·rl 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 wit.hin 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 hypo~hesis 

of high baseline complexity ·in preschool children gained 

qualified support. The results of P~y•s experiment which 

showed a complexity increase by adapting the ~ to an arbitrary 

level of the stimuli and then allowing him free choice of 

stimuli may be confounded with the ~·s baseline complexity, 

since middle class preschool children hav~ a high baseline 

compl.exity on the type of stimuli used in the present experi-

ments. 

For future studies the implications .are that the 

stimul~ 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 sh-ould 

be whether an arbitrary ·or objective definition of complexity 
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can be used in connection .wlth the Dember-Earl t .hee>ry .. 
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APPENDIX I 

card N~~ber (N~~ber of Rectangles per C~rd} in Qrder 
Chosen for each ~ in Experiment l, Trial 1 

Choice Number 

1 2 3 4 5 Q 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2l 22 23 ~4 ~5 

14 14 4 4 4 14 14 6 

2 2 2 2 2 2 
10 10 4 10 10 10 4 
14 14 2 2 2 2 2 10 
10 10 10 
14 2 2 6 10 6 2 4 14 

14 4 6 !'} 5 2 14 14 6 .. 
2 2 2 2 2 2 2 
4 4 4 4 4 4 4 14 14 

14 2 6 4 14 14 
2 2 2 2 2 2 2 2 2 

l.O 10 6 4 
14 2 6 4 10 14 2 6 6 

2 2 2 2 2 2 2 2 
4 6 6 14 2 10 6 4 

10 4 14 6 6 14 14 14 14 
14 lO 6 l4 2 4 4 2 2 

2 2 2 2 2 2 2 2 2 

6 s 6 6 Discard 

2 2 4 4 4 4 14 
6 

14 14 

10 10 10 10 10 

4 10 4 2 2 

2 2 14 14 14 14 14 14 14 14 14 14 14 4 
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,APPENDIX II 

Card Number (Number of Rectangles per card) in Order 
Chosen for each ~ irt Experiment 1, Trial 3 

Ch:>ice Number 
Sub1ect 

l 2 3 4 5 6 7 8 9 10 li 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 4 4 4 4 4 4 4 6 6 6 
2 10 10 lO 10 10 10 
3 14 14 14 14 14 l4 14 14 
4 10 10 10 10 10 
5 14 14 l4 14 14 
6 2 lO 10 2 2 6 6 14 14 6 14 2 4 
7 14 & 2 10 14 14 14 14 10 6 14 14 6 2 
·a 14 14 14 14 14 14 14 14 10 14 14 14 14 
9 . 10 10 10 10 10 10 10 10 2 2 2 14 14 14 14 

10 10 10 10 10 14 14 14 14 14 14 14 14 14 
1l 10 10 10 10 10 10 10 10 10 10 
12 6 6 6 6 6 
13 10 2 14 6 4 2 l4 10 6 4 
14 4 4 4 4 4 
1$ 6 6 6 10 10 lO 
16 14 14 14 14 14 
17 . 14 4 4 14 10 2 6 
18 10 10 10 10 10 10 10 tO 10 10 6 6 6 6 6 
19 6 Discard 
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APPEt-i"DIX III 

Gqrd Number (Number of Rectangles per Card) in Order 
Chosen for each g in Experiment 2, Trial 1 

~ 
'011' 

Subject 
Choice Number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

1 2 4 4 6 6 6 10 2 

2 2 2 2 2 4 10 10 10 14 14 14 

3 -1 2 6 4 10 2 4 6 4 2 

4 2 4 6 10 14 10 6 2 2 4 

5 4 2 2 6 6 4 10 10 4 6 4 

6 4 '2 4 4 6 6 10 6 6 4 

7 4 2 4 4 4 6 10 6 4 

8 2 4 6 10 14 6 10 6 4 2 

9 2 2 4 6 4 10 14 10 4 6 

10 6 6 14 14 10 14 6 4 2 4 6 

11 4 4 2 2 4 6 6 4 4 6 

12 2 4 6 2 4 6 2 4 6 4 

13 2 2 2 4 4 6 6 6 10 10 10 10 

14 6 14 4 10 2 4 14 6 4 10 2 14 

15 10 6 4 6 10 .... 2 6 10 4. 

16 10 10 10 10 10 10 6 '? 4 6 

:)..7 4 6 10 14 2 4 6 6 4 4 

18 2 2 2 2 2 2 2 2 2 2 2 2 

19 2 4 6 10 14 2 4 6 10 14 

20 4 4 4 6 6 4 2 2 2 2 4 4 

21 4 4 2 2 4 6 10 10 10 14 

22 6 6 6 6 6 6 6 6 6 6 

. 23 2 4 6 6 4 2 4 6 14 14 

24 2 4 6 10 14 14 10 6 4 2 

25 2 2 2 2 4 6 6 10 6 4 

26 2 4 6 10 14 14 14 10 6 4 

27 2 4 6 6 4 6 10 14 6 4 2 

28 14 10 6 6 10 14 10 6 4 4 

29 4 4 2 4 6 10 10 6 4 4 4 

30 4 4 2 2 6 10 10 6 4 6 

31 2 4 6 4 2 4 6 4 2 4 4 2 

32 6 6 6 10 10 10 14 14 14 
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P.PPBNDlX !.V 

Card Number (Number of Rectangles per Card) in order 
Chosen for each .§. in Experiri\ent 2, Trial 3 

L(, 

~ Choice N<!mber 
~)t:b 1sc~ 

l 2 3 4 5 6 7 8 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

~ 4 4 4 4 6 4 4 4 4 

2 2 2 2 2 4 10 10 10 14 14 14 

3 2 2 2 4 4 6 10 10 14 14 

4 6 4 6 4 6 10 2 6 10 

5 6 6 10 6 2 2 4 4 10 6 

6 2 4 4 2 6 6 4 6 10 4 

7 2 2 2 4 10 6 2 4 4 

8 2 2 2 4 6 4 10 6 2 

9 6 "10 14 10 2 4 4 6 lO 4 

10 2 4 6 6 6 10 6 4 2 10 

11 4 2 2 4 6 6 4 4 6 4 

1~ 14 10 6 4 2 2 2 2 2 2 

13 10 6 6 6 6 10 10 4 6 10 6 

1.4 l4 2 6 4 10 2 6 l.4 4 2 10 6 

15 . 6 6 4 .... ... 6 iO 6 4 4 
~ c. 

16 14 14 10 6 iO 10 6 4 2 4 

17 4 4 6 6 10 14 10 2 4 4 

18 4 4 4 4 6 6 6 6 4 4 4 4 

19 14 10 6 6 10 6 4 4 4 4 

20 6 6 10 10 10 10 6 4 2 2 4 

21 6 6 6 6 6 4 4 6 6 6 

22 2 4 6 6 6 
,.. 4 4 4 6 c 

23 4 4 6 6 10 14 2 2 6 10 

24 2 4 6 10 14 10 6 4 2 2 

25 6 6 6 4 2 2 4 4 4 6 4 

2S 16 16 16 10 6 i 16 14 10 6 

2.7 4 4 4 6 6 6 4 4 4 4 6 

28 4 2 2 2 6 10 10 6 4 2 

29 4 6 6 6 4 2 14 10 6 4 

30 2 4 6 10 2 4 6 10 6 4 

31 4 4 4 6 10 10 6 4 4 4 4 10 

32 10 10 10 6 6 4 4 2 2 2 
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APPENDIX V 

card Number (number of Rectangles per Card) in Order 
Chosen for each ~ in Experiment 3, Tr1~1 1 

Choice Number 

-·. ·- ·· --- -·· 

l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

14 14 14 14 14 14 14 14 14 14 
2 4 4 4 6 4 6 6 ~ 6 

4 2 6 10 14 10 
14 6 4 2 10 4 6 14 2 2 

6 4 2 10 14 14 6 4 2 

10 6 4 2 14 14 10 6 4 2 

6 6 6 4 4 10 6 6 2 2 

10 4 14 14 4 14 14 2 

2 4 6 10 14 10 6 4 2 6 

4 10 6 6 14 2 6 2 6 6 

10 10 10 2 6 6 4 4 2 2 14 

2 2 2 2 2 2 4 4 :!.4 l4 
10 10 10 10 10 14 10 10 2 
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APPENDIX VI 

Card Number (Number of Rectangles per carq) in ord~r 
Choset'l for each .§. in Experiment 4, Trial l 

Subject I 

i 6 
2 6 
3 14 
4 14 
5 2 
6 14 
7 10 
8 10 
9 6 

10 14 
ll 14 
12 6 
13 6 
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APPEND.IX VII 

Card Number {Number of Rectangles per Card) in Order 
Chosen for each ~ in Experiment 4, Trial 3 

~ubie9t III -
l 14 
2 2 
3 14 
4 6 
5 2 
6 4 

7 4 
8 2 
9 6 

10 6 
11 6 
12 2 
13 :J-0 
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APPENDIX VIII 

Card Number (Number of Rectangles per card) in order Chosen 
for each ~ in the No-Jump Group in Experiment 5, Triai 1 

Subject Choice Number 

1 2 3 4. s 6 7 8 9 10 11 12 13 ~4 15 

1 5 5 12 5 
2 B 8 B 8 12 8 12 12 12 12 

3 3 3 3 3 3 
4 5 5 5 5 5 5 5 5 

5 5 3 3 3 
6 1? 3 3 5 8 8 12 12 5 5 5 

7 8 8 3 3 3 3 12 12 12 

a 3 3 a 12 
9 3 8 3 12 5 12 

10 5 12 12 12 
11 8 8 8 12 5 12 12 3 8 s 
12 12 12 12 12 12 
13 12 3 12 8 5 3 5 3 12 8 

14 8 8 B 12 3 
~5 8 3 5 12 12 12 3 

16 8 5 3 12 3 12 12 
17 3 12 12 8 5 12 12 12 5 

-· · .. . ~,.,. 
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APPENDIX IX 

Card Number (Number of Rectangles per card) in Order Chosen 
for each §. in the No-Jump Group in Experiment 5, Trial 3 

Sub1ect Choice Number 

l 2 3 4 5 6 7 8 9 lO 11 12 13 14 15 

l B 3 5 20 20 8 a 
2 3 3 3 3 12 12 
3 20 20 20 20 2b 20 20 
4 12 12 12 12 12 12 
5 12 20 3 8 20 20 
6 3 3 8 20 12 8 8 

7 5 20 20 20 20 
8 20 3 3 3 
9 20 20 20 20 ?O 20 20 20 20 

10 5 5 5 
11 20 3 3 12 3 3 3 

12 3 3 3 
13 B 3 20 12 5 12 12 12 20 20 

14 20 20 12 3 5 
15 12 12 12 12 12 12 12 12 12 12 
16 3 12 20 20 8 20 20 
17 8 3 3 3 3 3 
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APPENDIX X 

Card Number (Number of Rectangles pe~ Card) in Order Ghosen 
for each ~ in the J~np Group in Experiment 5, Trial l 

Su'b1ect Choice Number 

l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 3 12 5 8 12 3 5 B 3 1~ ~2 

2 12 12 12 12 12 12 12 
3 8 3 3 12 5 12 3 8 8 8 8 

4 12 12 12 12 5 5 5 12 5 12 

5 12 12 12 12 12 12 12 
6 8 8 8 8 8 8 3 3 8 3 

7 8 12 12 12 12 
8 12 5 5 5 5 5 12 14 12 12 12 

9 3 B 5 12 12 8 8 3 5 12 

10 3 5 12 8 3 5 12 8 8 3 

11 B 8 8 5 12 5 
12 8 8 8 5 12 12 12 5 3 

13 12 12 3 8 5 12 
14 12 i2 12 12 12 12 12 12 12 12 
15 3 3 3 3 3 3 

16 5 3 5 5 5 5 5 5 

17 5 5 5 5 5 5 

18 12 12 3 12 12 12 12 
19 3 3 12 12 12 12 12 
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Card Number {N1.1.rnber of Rectangles per card) in Order Chosen 
for each ~ in the Jump Group in Experiment 5, Trial 3 

Sub 1ect Choice Numbet 

l 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 

l 3 8 12 20 5 3 8 12 20 20 

2 20 20 20 20 20 20 
3 20 20 ~0 12 12 12 20 20 20 20 
4 12 12 ~ e 12 s 5 5 5 5 

5 12 20 20 20 20 20 20 8 8 

6 20 20 20 20 20 
7 8 8 20 20 20 20 
a 20 3 20 20 12 12 
9 8 12 3 3 3 20 20 

.10 20 20 8 3 
11 20 20 8 12 
12 3 3 3 3 3 3 3 5 3 3 

13 5 12 12 3 5 20 
14 5 5 5 5 5 3 12 12 12 12 
15 12 12 12 12 12 12 
16 20 1,2 12 12 12 
17 3 3 3 20 20 20 20 20 20 
18 12 12 12 
19 No Choices 

-·· -··- ~-------
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.APP.EHDIX .XII 

Card r;umber ( Nu..-nber 
of Rectangles per Card) in Order Chosen 
No-J~-np Group in Experiment 6, Trial 1 

for eac.:h s · in the 

subi?~ 
Choice N\tmber 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 12 12 12 12 12 12 12 12 
12 

~ 8 8 8 6 8 3 3 -3 6 3 12 5 B 12 3 12 

4 8 8 8 8 

5 3 3 
6 8 3 3 3 3 3 3 3 3 5 

7 B 8 8 

APPENDIX XIII 

Card Number (Number of Rectangles per card) in order Chosen 
for each s in the Jump Group in ~periment 6, Trial 1 

subj.ect 
Choice Numb~ 

l 2 3 4 5 6 7 8 9 1.0 11 12 13 14 15 

8 8 3 8 12 5 

9 12 12 12 12 12 

10 12 12 12 12 
11 8 8 s 8 6 ·8 8 8 a 

12 5 5 3 12 5 8 

13 5 5 3 5 

14 3 12 5 5 

15 3 3 12 8 12 3 

'l 
; 

\ 
! 

il 

!\ 
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I 
I 
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APPEN-DIX XIV 

Card Nurr.ber (Nu~cer of Rectangles per Card) in Order Chosen 

for each 2 in the No-Jump Group in ~xperiment 6. Trial 3 

Subject: Choice t~urober 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 20 20 20 20 20 20 20 20 

2 12 5 5 20 8 3 20 20 20 5 

3 3 20 12 5 8 3 3 5 5 

4 12 3 3 3 3 3 12 
5 5 2·o 8 3 12 5 12 5 

6 12 12 8 20 20 20 8 3 3 12 

7 20 20 

APPEHDIX XV 

Card Number (Nu~ber of Rectangles per Card) in Order Chosen 
for each s in the Jump Group in Experiment 6, Trial 3 

Subject Q'!..~ Number 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

8 3 20 20 3 12 12 5 3 12 1.2 
9 20 20 20 20 

10 12 20 12 20 12 
11 5 5 5 5 5 5 5 5 5 5 5 12 
12 e 20 20 s 20 
13 20 3 20 3 12 
14 5 20 a 5 
15 20 20 20 20 20 



s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12" 
13 
14 
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APPENDIX XVI 

. Scaling Data 

Stimuli (Nurr~er of Rectangles) Judged the Same 

Trial Trial 'l'rial Trial 

1 2 3 4 

(2,3,4,5) (5~6,7,8) (8, 9, .12, 13) (13·, 1s, lo, 20 > 

none none 8-S, 9-12 13-20 

.3-4 5-B 9-12 16-20 

none none a-12 13-16 

none none 8-9, 12-13 15-16-20 

none none none 16-20 

2-.3 5-6-7-8 B-9-12 13-15-16-20 

none none 12-13 13-15, 16-2·0" 

4-5 none 12-13 16-20 

4-5 5-6 12-13 13-15 

4-.5 6 - 7-8 8-9-12-13 13-15, 16-20 

·none none 9-12 none 

none s-7 S-9, 12-13 13-15 

none 6-7 12-13 15-16-20 

4-5 6-7 12-13 16-20 
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APPENDIX XVII 

. Rec~nt Research Supporting Vember-Earl Theory 

Banta, T., Sciarra# J., & Jett, J. Nursery school children's 
observational responses to nove·l, com-plex, and 
asymetrical complex stimuli. P~rceotion ~£ 
R.f.vchophysic~, 1966, .!, 16·5-167. 

Cr:::;el1, ~~. Children's rcsoonse alt.ernation as a f~..mction of 
stimulus duration, ~ intertz:-ial interval, and trials. 
Psychcnornlc SciPnc·e, 1966, .§.(6}, 247-248. 

Endsley, R. Effects of differential prior exposure on 
preschool children's subsequent choice of novel stim­
uli. Psychonomic Science, 1967, 2 (12), 411-412. 

Ga~chik, J., & Thompson, R. st·imulus complexity, free 
1ooking time, and inspective exploretion. Percep~ion 
a~d ~~ychochysic~, 1968, 4 (5), 319-320. 

Harris, L. Effects of amount nf relative novelty on 
children 1 s choice behavior. .PsychcnoP'li£ Sci.QQ£Q., 
1967, g(8), 319-320. 

Hutt, c. Tem?oral effects on response decrement and 
stimulus satiation in explo.r:aticn. British 
Journal Q!_ Psychology, 1967, 58, 365, 373. 

Peters, R., & Penny, R. Spontaneous alternation of high and 
low reactivBly curious children. Psychonomi~ 
~ience, 1966, .1:(4), 139-140. 

Rabinowitz, F., & Robe, c. Children's choice behavior as a 
function of .stimulus change·, complexity, relative 
novelty, surprise, and uncertainty. Journal o~ 
Experi~ental PsycholOTI, 1968, 78(4), 625-633. 

Strain, G. Preference for co~plexity in children•s color 
choices. Perceptual and Motor Skill~, 1968, lZ, 
1030. 
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