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CHAPTEA I

IETRODUCTION

In this study the performance of mentally retarded

and normally intelligent subjects was compared on two

stimulus satiation variables: (1) amount of stimulus sati-

ation, and (2) avoidance learning mediated by stimulus

satiation. This was done in an experiment in which a series

of designs were projected in pairs onto a screen so that

one design of each pair was projected repeatedly and one

design was new with each pair. Because stimulus satiation,

as a basic psychological process, may enter into intellec-

tual activity, a careful investigation of this variable

may clarify the nature of learning and performance in humans

of widely different intelligence levels. More specificallx

stimulus satiation may operate differently for different

levels of intelligence. Hopefully, the investigation of

stimulus satiation may ultimately aid in the development

of improved educational and rehabilitation programs for

the mentally retarded.

Stimulus satiation represents a reduction of respon-

siveness to a stimulus as a result of exposure to the

stimulus. Glanzer employed the concept to account for

spontaneous alternation behavior in rats, and stated the

following postulate about stimulus satiation:



When an organism observes a stimulus, a

quantity of stimulus satiation is built up.

This quantity reduces the responsiveness of

the organism to the stimulus. The longer the

stimulus is present, the greater the amount

of stimulus satiation is built up. In the

absence of the stimulus, the quantity dissi-

pates. It is also postulated that stimulus

satiation generates to similar stimuli.

(Glanzer, 1958, p. 305)

The phenomenon has been observed among a wide range

of species and investigated in numerous ways. The most in-

tensive investigations have involved spontaneous alterna-

tion studies, using typical T and + mazes, in which rats

show a strong tendency to avoid entering the same arm on

successive trials. Other investigations include the use of

exploratory situations in which an animal is placed in a

complex environment (as in a Dashiell maze), and reactivity

tests, in which the approach, manipulatory, and avoidance

behavior of animals is seen to vary in accordance with the

introduction of objects into an otherwise very familiar

environment. The essential point in stimulus satiation

studies is that a stimulus is presented repeatedly and res-

ponsiveness to it--or to alternative stimuli--is noted on

successive presentations.

Recent work on the tendency to avoid encountering

the same stimuli on successive trails (stimulus satiation)

has shown the following: Stimulus satiation increases with

(1) long exposure time (Glanzer, 1953), (2) short inter-

trial interval (Walker, 1956), and (3) frequency of presen-

tation (Berlyne, 1958).
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Studies have also shown that with the passage of time the

stimuli regain their elicitation value (Walker, 1956), and

that some stimuli are more resistant to stimulus satiation

than others (Welker, 1956). Denny (1957) and Leckart (1963)

have shown that stimulus satiation can mediate avoidance

learning.

Backggpund. Both clinical observation and theoretical

lines of thought point to stimulus satiation as both a

characteristic of and a contributing factor to mental re-

tardation.

Clinically, a complex of behaviors including perse-

veration, stereotyped movements, and distractibility, all

of which are frequently attributed to the mentally retarded,

may be related to slow stimulus satiation. Davenport and

Berkson (1963) have observed and recorded stereotyped

behaviors among severely retarded institutionalized sub-

jects and reported that subjects high on stereotyped behavior

show little responsiveness to novel and manipulable objects.

In other words, novel stimuli compared to the elicitation

value of.baCkground stimuli have relatively low elicita-

tion value for the severely retarded because familiar or

background stimuli do not undergo much satiation and

habitual responses are attached to them. While behaviors

such as rocking, pacing, posturing, head banging, and

repetitive hand movements do not generally characterize the

less severely retarded, perseverative behaviors are fre-

quently reported as contributing a large



number of errors in the performance of even the mildly re-

tarded in learning and performance tasks. This may be

interpreted as reflecting an inability to shift attention

and a tendency to repeat behaviors when different tasks

are presented in relatively rapid succession. Feldman (1953)

reported such findings regarding the performance of retardates

on the Bender Gestalt test, and Barnett (1960) on a variety

of verbal and visual-motor tasks. Distractibility like

perseveration can be attributed to a failure to inhibit re-

sponding to stimuli that one has encountered innumerable times;

therefore, it, too, may be interpreted as representing slow

stimulus satiation. Lewin (1935) reported that distracti-

bility and excess numbers of responses to irrelevant stimuli

accounted for much of the poor performances of mentally

retarded children in his studies. Berkson and Mason (1964)

studied the feasibility of repeatedly introducing retardates

to a testing situation in order to habituate them to the

surroundings and reduce interfering orienting behaviors.

They found no habituation of stereotyped behaviors accom-

panying six repeated exposures to the test situation.

Theoretically, slow stimulus satiation can relate

to inefficient learning in three related ways: (1) slow

habituation to learning conditions, (2) poor incidental

learning and (3) reduced contact with new stimuli. These

are discussed as follows:





Adaptation. Historically, the importance of adaptation in

learning was perhaps first recognized by Pavlov, who found

that even in simple classical conditioning experiments, his

experimental animals did not show acquisition of conditioned

responses until they were thoroughly habituated to the ex-

perimental setting, i.e., so that extraneous stimuli were

not eliciting competing responses in the context of the CS -

UCS - response paradigm. More recently Bindra (1959) has

elaborated on this point by stating that in new learning

situations a large part of the incorrect responses are

reactions to irrelevant stimuli. As the animal habituates

to these stimuli, such incorrect responses are eliminated.

In incidental learning situations habituation must occur

rapidly for learning to take place because, by definition

such learning situations are likely to be transient, chang-

ing, and lacking in structured, defined tasks.

Egor incidentgl learningI The principle of stimulus sati-

ation or adaptation is central to elicitation theory (Denny

and Adelman, 1955). According to this theory, learning

occurs only when a response is consistently elicited in a

given stimulus situation. To elaborate, the response must

be elicited in some way which involves the afferent nervous

system, and it must be elicited each time the stimulus in

question is present. Since contiguity of response and

stimulus is postulated as the critical factor in learning,





it follows that adaptation to irrelevant elicitors is im-

perative. Denny (1964) has asserted that mental retardates

have, in comparison with normals, a very small backlog of

information because they are poor incidental learners. In

incidental learning an individual must maintain sets which

are not established for him as they are in intentional

learning. Because the mentally retardate is stimulus bound

and may be distracted by almost any stimulus, he shows poor

ability to establish sets, and thus does not encounter con-

sistent pairings of stimulus and response. Singer (1963)

tested and verified the hypothesis that mental retardates

are poor incidental learners; at the same time he found no

significant differences between his mentally retarded sub-

jects and normally intelligent subjects on an intentional

learning task.

Reduced contact Elgh,ggg stimuli. Berlyne states that

novelty seeking also affects learning and behavior in that

it widens the scope of stimulus selection, that is it "....

enables stimuli that are not at present acting on receptors

to be placed in command of behavior." (Berlyne, 1960, p. 134)

This advantage is forfeited by individuals who are stimulus

bound and who respond indiscriminately to stimuli regardless

of recent or past exposures to the stimuli. Berlyne has

done a lot of research with human subjects in this area.

He prefers the concept of novelty seeking which stresses

approach behavior to new or novel stimuli, rather than the



concept of stimulus satiation, which stresses the avoidance

of recently encountered stimuli. By and large both sets of

concepts have similar applicability. The differences will

not be discussed in this study.

Relevant research. While no research involving mentally

retarded subjects has been reported in the specific area of

the effects of repeated eXposure to a stimulus on its elici—

tation value, related research involving a complex of be-

haviors has yielded related findings. Lewin (1935) tested

"...the process of satiation," (p 198) by having mentally

retarded children and normally intelligent children, each

divided into three age groupings, draw moon faces for as

long a time as they could. As the name implies the moon

faces consisted of a circle, two dots for eyes, one dot

for a nose, and a line for a mouth. In Lewin's study slow

satiation is represented by high persistence on the tedious

task of drawing moon faces. He found that young normal

children, aged 8-9, showed more persistence than older

normal children, aged 10-11, and that older retardates,

aged 10-11, showed more persistence than all three groups

of normally intelligent subjects, as well as more persis-

tence than the younger retardates. After drawing moon faces,

his subjects were encouraged to draw anything they liked

for as long as they wished. In this less structured task,

many of the older retardates refused to draw and as a group



they drew for only two - three minutes. The normally in-

telligent controls drew many times as long as the retardates.

Lewin's study is somewhat different from those in-

vestigating stimulus satiation variables; i.e., in his

study a task was repeated until it apparently became so

unpleasant that it was stopped. In stimulus satiation

studies a stimulus--not a task--is presented, and respon-

siveness to the stimulus is observed to decrease with re-

peated exposure. Lewin's study is reported here because

there may be a relationship between the behaviors he in-

vestigated and those of this study.

Kounin (1941) varied Lewin's study to test the gen-

erality of satiation effects. He had three groups of sub-

jects: old feeble minded (42.0 years old), young feeble

minded (14.5 years old), and a normal group (6.8 years old).

All groups had comparable mental ages. The subjects were

required to draw a cat repeatedly until they tired of it,

and in turn to draw a bug, and then a turtle, and then a

rabbit--each until they wanted to draw no more. Mild pres-

sure and encouragement were applied. Kounin hypothesized

that older individuals and mentally retarded individuals

would show least amount of generalization; i.e., they would

show a high rate of drawing response on the bug, turtle,

and rabbit. His findings supported his hypotheses, as he

found that older retardates showed less generalization of

satiation than younger retardates and both retardate groups

showed less generalization of satiation than the normal

control.





Unfortunately, he did not have an older group of

children of average intelligence to further test his hypoth-

esis that older individuals show less generalization of

satiation than younger children. Actually his prediction

regarding age is the opposite of that of this study. This

will be discussed below in the section containing hypotheses.

In addition, however, Berlyne (1958) has shown with humans,

and Welker (1956) with chimpanzees, that younger animals

satiate slower than older.

More recently Zigler, Hodgen, and Stevenson (1958)

repeated aspects of Kounin's study with some variations:

the principal one is that one half of their subjects received

no support from the eXperimenter during the experiment, while

the other half were given both verbal and non-verbal encour-

agement and support. As in Kounin's study, the mentally

retarded and M.A. control subjects were presented with a

series of simple, repetitive games with the instructions to

play each one intnun1until they wanted to play no more.

Zigler, et. al., found that the retarded subjects spent longer

times on the games under both support and non-support con-

ditions than the M.A. control subjects; but that, unlike the

control subjects, the retardates showed longer play times

under the conditions of support than non-support. Their

interpretation is that mental retardates are more compliant

and more responsive to social rewards than normals, and

that this high motivation for social interaction among
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retardates rather than a basic deficit of slow satiation

can account for their own and for Kounin's findings.

The three studies reported above used the term

satiation in its more general meaning of behavioral bore-

dom. In contrast Spitz has incorporated a concept of

satiation as representing a neurophysiological process §.lg

Kohler and Wallach, using visual figural after effects and

reversible figure tests. In a series of studies investi-

gating such satiation phenomena among retardates and con-

trol subjects, Spitz has reported that'retardates satiate

slower than control subjects, that satiation effects when

they occur last longer among retardates, and that retar-

dates show high perceptual rigidity (on the Rubin Vase-

Profile Reversible Figure Test). (Spitz and Blackman, 1959;

Spitz, 1963). Lipman and Spitz (1961) have suggested a

similarity between satiation as postulated by Kohler and

Wallach (1944) and inhibition in learning. The present

study, as well, postulates that slow satiation is related

to failure to inhibit responding.

Several studies have shown a relationship between

intelligence factors and satiation in animals. Thompson

and Kahn (1955) compared bright and dull rats in an experi-

ment in which both groups were tested successively in a

black T maze, a gray Y maze, and then the original black T

maze. They found that the bright rats showed a sharper



11

rate of decline of exploratory behavior in the first T

maze test (faster stimulus satiation than the dull rats),

but that the dull rats showed less activity in the interposed

Y maze--this was attributed to poorer discrimination, on the

part of the dull rats, between the two situations.

Thompson and Woodburn (1954a) have shown that early

restriction of activity in dogs has a lasting effect of

prolonging their exploratory behavior of even the simplest

of new situations--a bare room. If we accept Sarason's

assertion (1953) that severe restrictions during‘early life

permanently affect learning and intelligence, then this

study further indicates a relationship between intelligence

and stimulus satiation. Thompson and Woodburn (1954b) also

found that the dogs reared in a restrictive environment

showed hyperactivity, perseverative behavior, and poor

performance on problem solving tasks, as compared with a

control group of dogs.

Hoats, Miller, and Spitz (1963) reported a study which

has some similarities with this study both in behaviors

investigated and procedures employed. They investigated the

looking behavior of normal and retarded children on stimulus

materials which were projected in pairs onto a screen. The

stimulus materials consisted of thirty pairs of figures-one

simple and one complex figure in each pair. The complexity

factor was broken down into six variables: irregularity of
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arrangement, amount of material, heterogeneity of elements,

irregularity of shape, incongruity, and incongruous juxtaposition.

The task was presented as follows: the E presented the stimulus

pairs one at a time for three seconds. The subjects were in-

structed to bring back one of the two figures by pressing and

holding down a lever corresponding to the figure of his choice--

for any time up to thirty seconds. The critical measures were

the number of complex as compared with simple designs chosen

for repeat viewing, and their exposure time.

Their results were equivocal: there were no group differences

regarding the choice of complex versus simple figures for re-

viewing. Furthermore, both the retarded and the CA and MA

ccantrol groups showed a preference for bringing back simple

designs for re-viewing. The normal groups, however, held down

the button significantly longer for the complex than for the

simple designs. The retarded did not show such a differentia-

tion. ,A puzzling finding was a significant negative correlation

between preference for bringing back complex figures and IQ

among retardates,l.e., in their study the low IQ retardates

performed more like the normals than the high IQ retardates.

Assuming that retardates differ from normals regarding their

looking behavior on complex versus simple designs, certain aspects

of their procedure may have served to minimize such differences.

For example, the initial three-second exposure time of the

figures was probably not long enough to reflect the retardates'

alleged inability to attend effectively for any length of time,

nor long enough for the nommal groups to have satiated to the

simpler designs. This problem is handled in this study by

having figures eXposed for longer time periods--l2.30 seconds.
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Terminology and hypotheses. Slow satiation is equated with

comparatively long attending to repetitious stimuli and to

non—task or background stimuli. Fast satiation is equated

with aversion to repetitious stimuli and to background

stimulim-as a function of exposure to such stinuli-—and

by high rates of attending to varied stimuli.

In this study the re etitious stimulus was a geomet"

ric design (from the point called the constant design) which
 

was shown to each subject for 27 successive trials of 12.30

seconds per trial. Non~task or ackground stimuli were not

Specifically identified in this study, but were indicated

by seconds per tr'al during which a subject was not attend—

ing to one or the other of two geometric designs. Such

times were recorded as looking times on neither design.

Looking times on neither design were interpreted in this

study as distractibility, i.e., as a failure to inhibit

responding to familiar background stimuli and therefore as

indicating slow stimulus satiation.

The varied stimuli in this study were fourteen dif—

ferent geometric designs which were shown no more than

twice in 27 trial exposures of 12.30 seconds per trial.

These were identified as varied designs.
 

The specific procedures involved in using the stinu~

lus material is discussed in the following chapter.

The hypotheses are the followinco
k).

(l) Retardates show slower rates of increase of
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attending to new stimuli than individuals of average or

higher intelligence. That is, in the looking time study

the retardates will not show an increase over 27 trials of

looking times on the varied design, as mark-d as that of

control groups.

(2) Retardates show higher rates of attending to

repetitious stimuli and to non-task or background stimuli

than individuals of average or higher intelligence. That

is, in the looking time study the re ardates spend rela~

tively high looking times away from both designs~~on neither

designr-and on the constant design.
 

(3) Developmentally, comparing young retardates

with older retardates--and young normals with older nor-

mals, younger subjects will Show slower satiation than

older subjects. Measures of slow and fast satiation remain

as described in Hypotheses One and Two; i.e., slow satia-
 

tion is equated with (l) slower rate of increase of attend~

ing to the varied design, and (2) higher looking times on

neither design and the constant design.
 

(4) Due to their slower stimulus satiation, re—

tardates show less avoidance learning in the context of

stimulus satiation than individuals of average intelli-

gence. The experimental context of this hypothesis is

that the subjects were permitted to push a buttom rs many

times as they wished to see brief slide —xposures of three

individual geometric desicns. Re atively low response
(7
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rates of pushing a button to see a design that was paired

with a constant color stimulus, in comparison with response

rates to see designs that were paired with varied color

stimuli, indicated avoidance learning.

A minor and subsidiary hypothesis to hypothesis
 

Four is as follows:

(5) In a free responding situation, retarvates

show higher response rates than normal control subjects.

That is, they show high response rates of pushing a button

to see individual slides.

This study incorporated both chronological age

(C.A.) and mental ace (M.A.) control groups, to allow forI"

*0

’1'

more specific pin pointing 0L retardates' deficits tnan

when only one control group is used. In this study poorer

performance on the part of retardates than corresponding

M.A. control groups is described as a Low~Ix deiicit.

In the same manner poorer performance on the part of retar~

dates than corresponding C.A. control groups is described

as a Low~M.A."-Low—IQ deficit.

It is expected that on the three hypotheses described

above, comparing retarded with normal subjects, that the re-

tardates will perform at or below the level of corresponding

M.A. subjects.
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METHOD

Subjects. Six groups, including three retarded groups

and three control groups, totaling 115 subjects were used

in this study. The six groups were chosen to allow for

three kinds of comparisons involving stimulus satiation

variables regarding:

(1) Development -- to test for relationships be-

tween chronological age and rate of stimulus satiation

among both retarded and control groups.

(2) Intelligence -- to provide both mental age and

chronological age control groups for each of two age groups

of retarded subjects. This permits a pin pointing of the

relative severity of behavioral deficit, if any, of re-

tardates as compared with control subjects. A pre-adoles-

cent control group serves a double function of a M.A.

control for a young adult retarded group and a C.A. control

for a pre-adolescent retarded group.

(3) Effects of institutionalization -- to provide

a control for possible effects of institutionalization on

stimulus satiation variables. This was done because the

16
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normal control groups were not institutionalized, whereas

two retarded groups were institutionalized.

Descriptive data regardingthe six groupseue given

in Table 1.

TABLE 1. - The means and standard deviations of the chron-

ological ages for the six groups, and the mean IQs and

mental ages for the retarded subjects.

 

 

 

 

S.D. of

C.A. in C.A. in M.A. in

Years& Yearsé. Yearsé: IQ

Groups N Months Months Months IQ Range

Young Adult

Control 20 19-6 1-5 *

Young Adult

Institutionalized

Retarded 20 20-5 2-9 10-3 57 34-70

Pre-adolescent

Control 20 10-8 -5 *

Pre-adolescent

Institutionalized

Retarded 20 11-4 1-7 5-0 44 24-72

Pre-adolescent Non-

Institutionalized

Retarded 15 10-7 2-6 4-11 46 26-67

Pre-school Control 20 4-9 -4 *       
*See Text

As is indicated in Table l, the chronological ages

of the normal control groups were essentially similar to

the chronological ages and to the mental ages of the re-

tarded groups for whom they servedas C.A. and M.A. con-

trols. Individual intelligence test data was not available
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for the control subjects as they were for the retarded sub-

jects; however, comparable information was available which

indicates that the control subjects as a group have average

to slightly above average intelligence levels. The fol-

lowing describes the control subjects.

The twenty young adult control subjects were selected

from the Kellogg Community College in Battle Creek, Michigan.

Actually, twenty-six were selected because six of the

initial twenty who were selected chose not to participate.

The college students were enrolled in the technical and

secretarial programs at the college. Data from the Cali-

fornia Mental Maturity Test, The Detroit Advanced Form V,

and the Otis Gamma I.Q. Tests was available for eighteen

of the subjects. The range was from 91 to 122 and the

mean IQ was 104.

The pre-adolescent control subjects were drawn

randomly from the fifth grade classes at the Wardcliff

Elementary School in Okemos, iichigan. Data from the Iowa

Basic Achievement Test was available for all the subjects.

The scores in per centiles ranged from 18 to 85 with a

mean of 60. This test is used nation wide and correlates

fairly well with intelligence tests (Stake, 1961 ).

On this basis it is assumed that as a group the pre-adoles-

cent control subjects are at least within the average range

of intelligence, and probably not much above average.
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The pre-school children were selected randomly from

the Spartan Nursery on the Michigan State University cam-

pus. All the children in the Nursery are children of hich-

igan State University students. No data is kept on file

regarding these children. However, a nursery school staff

member reported that previous testing with individual

intelligence tests on comparable children at the Nursery

school have generally yielded IQ scores ranging from 90

to 120.

Sixteen of the young adult retardates came from the

Plymouth State Home and Training School in Northville,

Michigan. The remaining four young adults were selected

randomly from the Fort Custer State Home in Augusta. Ten

of the Pre-adolescent subjects were also selected from the

Plymouth State Home and Training School. Again, the re-

maining ten institutionalized, pre-adolescent retardates

were drawn randomly from the population of the Fort Custer

State Home.

Four of the non-institutionalized, pre-adolescent

retardates came from the Woodhaven Center in Lansing. The

remaining eleven were selected from the Tower Garden School,

also in Lansing, Michigan.

No differentiation was made in this study between

'brganics" and alleged "non-organics."
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Test materials and eguipment. The test materials con-

sisted of 35mm slide photos which elicit looking behavior

from subjects. The photos were of geometric designs and

squares of color. A standard size was used throughout, so

all designs and squares of color cover an equal area of a

slide screen, when projected from comparable distances by

a slide projector.

The following describes in detail the kinds of

photos that were used:

(1) 35mm slide photos of pgigg g; geometric designs. Slide

photographs were taken of pairs of designs made from.§glgg

gaggg, a block design game produced by the Embossing Company

in Albany, New York. The slides were taken as follows:

One-inch square, wooden, multi-colored blocks were arranged

into symmetrical, geometric designs. Two designs, each

constructed from 49 blocks, were placed seven inches apart,

adjacent to each other, on a green vinyl material which

served as a background. They were then photographed.

From a large number of slides four series of four-

teen slides each were selected and arranged as follows:

Each slide in a series had one design repeated throughout

all of the fourteen slides; this gggggggg design was paired

with a design that was xggigg, i.e., appeared only once,

throughout each of the fourteen slides. The four series
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were based on four different constant designs, each of the

four series shared the same fourteen varied designs.

The four series, consisting of different constant

designs, were developed to offset an effect should groups

which differ in intelligence show either consistent initial

preference or aversion to a particular constant design. For

example, perhaps the mentally retarded, as a group, would

show preference for a particular constant design and show

aversion to another constant design, and vice versa for the

brighter control groups. Therefore the use of several de-

signs, in this case four, enhanced the probability that the

mean elicitation value of the four constant designs relative

to the varied designs would be comparable for both retarded

and control groups.

(2) 35mm slide photos of individual geometric designs.

These pictures were similar to the slide photos of pairs of

designs, described above, except that each slide contained

one, not two designs. As stated above, each design consisted

of 49 one-inch square, colored, wooden blocks. A green vinyl

material served as background for the block designs. To

assure that the green background would not predominate,

when only one design appeared on the screen, aluminum foil

was placed over the slide covering all but the design, plus

a small area of green background. Three slides of this

kind were developed.
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(3) 35mm.slides of pairs of homogenous squares 2; pplpg.

Two slides were developed to project square patches of blue

and red colors. The color squares were the same size as

the geometric designs described above; they were also

similarly positioned adjacent to and apart from each other.

When projected from comparable distances by a slide pro-

jector, the squares of colors cover the same area as the

designs.

(4) 35mm slides of individual sguares p; pplpp. These

slides were similar to the slides of pairs of squares of

color, described above, except that each slide contained

one, not two, squares of color. Three slides were develOped

to illuminate the colors red, blue, and yellow. ‘When shown

at comparable distances, the individual squares of color

cover the same area on a screen as the three slide photos

of individual geometric designs.

A photo of one slide of a pair of geometric designs

used in this study appears on the following page. As is

true of all the pictorial material, each design covered

about 12 inches square on the slide screen. Drawings of

this and the other pictorial material are given in

Appendix A.

Slide projectors and related apparatus. In addition to

the slides described above, the following equipment was

used: Two remote control slide projectors, two electric
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timers (Hunter, model 115D), two electric clocks which re-

cord events in seconds and hundreds of seconds, a standard

height table to support the projectors, and a 50" X 50"

slide screen. The Hunter timers were set in series and

wired to respond to electric impulse and to turn on the

light of one projector for 2.00 seconds and then simultane-

ously to turn off the first projector and to turn on the

second projector, and after 12.30 seconds to turn off the

second projector. Both slide projectors were rewired so

that the power source for the lights was independent of the

power source for the remote control slide changer, automatic

focus, and air blower. This enabled the assistant to change

slides after the Hunter Timers turned power off for the

lights. The electric clocks were solenoid operated and

"clicked” when started. To reduce the noise, the clocks

‘ were encased in a box made from one-inch thick sound proof-

ing material.

Procedure. Two tasks were presented to the subjects;

however, the apparatus set-up and the seating position of

subject, experimenter, and assistant were essentially the

same for both of the experimental tasks. The experiments

were conducted in the various institutional or school

settings of the subjects. In each case a room was used

which was as bare as possible, to prevent unusual stimuli

from distracting the subjects from looking at the pictures.
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The rooms were long enough so that the slide projector

could be placed 12 feet away from the screen; this provided

a standard image size for the 35mm slides for all subjects.

Illumination was controlled and kept dim to provide for

easy viewing of the slides, which were shown from a pair

of 500 watt slide projectors.

The two slide projectors were placed on a standard

height table, facing a slide screen which was 12 feet away.

The subject was seated five feet in front of and slightly

to the right of the screen. An assistant sat next to the

slide projectors, behind the subject, and was responsible

for changing slides and making minor adjustments on the focus

when necessary. Both of those operations could be done by

remote control, and therefore without commotion. The ex-

perimenter sat behind a partition which was attached to

the bottom of the screen and extended to the floor. He

was not visible to the subject; however, he could observe

the subject by looking through a one-inch square opening

in the partition. The air blowers on the slide projectors,

which cool the projector bulbs, were running continuously,

even when the subject was first brought into the room. This

was done to help the subject adapt to the noise and prevent

him from turning around each time the projector lights were

turned off or on. In an additional effort to help the sub-

ject adapt to the situation comfortably, he was encouraged

to explore the room, talk to the experimenter and assistant,
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look at the equipment, etc., if he showed any inclination

at all to do so before the pictures were shown to him.

The subject was seated and shown pictures only after it

appeared he was ready to do so.

Phase 1. The purpose of Phase 1 was to test for satia-

tion effects of repeated exposure to one design when an

alternative, novel design was available, and to set the

stage for testing for avoidance learning mediated by stimu-

lus satiation. The subject was introduced to the testing

situation in the manner described above. When ready for

the pictures, he was told: "We are going to show you some

pictures. They will appear on the screen in front of you

(pointing to the screen). Look at the pictures.“ Whenever

necessary the experimenter used gestures to insure that

the subject understood the task.

The visual materials used were the pairs of squares

of colors, and the fourteen pairs of geometric designs.

Twenty-seven trials were run with each subject. Each trial

consisted of a 2.00 second exposure to pairs of color

squares, one red and one blue color. Simultaneously with

the turning off of the color squares, a pair of geometric

designs would flash on the screen over the area which was

just previously occupied by the color squares. The designs

would remain exPosed for 12.30 seconds. Each trial con-

sisted of slide exposures of both color squares and geo-

metric designs, and was followed by a 10 second inter-trial
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interval. The twenty-seven trials were based on showing

the fourteen pairs of geometric designs in forward succes-

sion, and, after the fourteenth, showing the remaining

thirteen designs in reverse order from the first showing.

Thus, each design except the fourteenth was shown twice.

Three critical factors in the procedure are the

following: (1) one of the designs (the constant design)

was repeated in each of the twenty-seven trials, and was

paired in each trial with a design (the varied design) that

was shown no more than twice in twenty-seven trials;

(2) the color squares were paired with the geometric designs

in a consistent manner, i.e., one color was always paired

with the constant design, while the other color square was

always paired with the garied design. For onenhalf of the

subjects in each group, red was paired with the constant

and blue with the varied designs. The converse was true

for the other half of the subjects. The use of color squares

in this manner served to direct the subject's eyes back to

the screen in time to view the geometric designs when they

flashed on after each 10 second inter-trial interval, more

importantly, it enabled a test of the hypothesis that stimu-

lus satiation may mediate avoidance learning. In this case

the hypothesis was that avoidance learning will be built

up to the color that is consistently paired with the constant

design; and (3) the constant and ygpigg geometric designs

were shown alternately on one side and then on the other
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side of the screen in runs of three. For all subjects the

design on the left side of the screen was constant for the

first three trials. During the next three trails the con-

stant design appeared on the right side of the screen, and

so forth for the twenty-seven trials. Alternating the sides

on which the constant and varied designs appeared was done

to counter balance the effect of position preference, i.e.,

the tendency to look at one side of the screen throughout

the twenty-seven trials regardless of what design appeared

there or adjacent to it.

The data was recorded by the experimenter who sat

behind a partition attached to the slide screen. He was

not visible to the subject but could observe the subject

by looking through a one-inch square hole in the partition.

Although the room.was darkened, the slide screen reflected

back sufficient light to enable the experimenter to observe

the subject's eye movements. The data consisted of the

amount of time in seconds and fractions of seconds that

the subject's eyes were focused on the cpnstant design,

the varied design, or neither design of each of the 27

slide exposures.

More specifically, the experimenter observed continu-

ously during each slide exposure whether the subject's eyes

were focused on the picture area on the left side of the

screen, right side of the screen, or neither side. Of

course the subject generally looked at one design, then the
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other, back again, or away from both, and so forth. The

experimenter observed this behavior and recorded it by

pressing one of two buttons which were wired to a pair of

electric clocks--each clock summed up the time for one of

the two designs. Since each slide exposure was fixed at

exactly 12.30 seconds by electric (Hunter) timers, the

amount of time of each slide exposure that the subject spent

looking at neither picture was indicated by the examiner

releasing hold of both buttons wired to the electric clocks,

and recorded by totaling the times recorded on the two

clocks and subtracting that figure from 12.30 seconds.

A word about whatvkm involved in looking at neither

picture is in order. Looking at neither picture is inter-

preted in this study as a measure of distractibility, and

included such behavior as looking about the room, turning

around to look at the slide projector, looking and scratch-

ing oneself, closing one's eyes, etc., while a slide is

projected on the screen. Momentary eye blinks were not re-

garded nor recorded as looking at ppgppgp picture. Specific

behaviors involved will be discussed in the Results Section,

but the data in terms of time will be inclusive and will

not be differentiated into various activities engaged in

while not looking at the designs.

Reliability of recording looking time behavior. The experi-

mental procedure was subjected to a series of pilot studies
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to determine the reliability of coding looking time behavior.

This was accomplished by two coders recording independently

the looking behavior of subjects. The procedure was con-

tinued until the agreement, expressed in.product moment

correlation, reached .85 or better. The writer served as

one coder, and Elsie Berdach, a graduate student in psychol-

ogy, as the other coder.

The experimental procedure in the pilot study was

similar to that, described above, which was subsequently

used with the retarded and control subjects that made up the

body of data reported in this study. In short, the subjects,

tested one at a time, were seated in a darkened room facing

the slide screen, and were asked to look at pictures. One

variation in procedure was that the coders were not posi-

tioned behind the screen, but sat on opposite sides of the

slide screen and faced the subject. The reason for the

variation in procedure was to eliminate the possibility

that the coders would be influenced by each other's record-

ing, i.e., by hearing a "click“ or some movement as times

were being recorded. By sitting several feet apart from

each other, the background noise from the air blowers on the

slide projectors satisfactorily masked whatever sounds might

have been involved in recording, both from the subject and

from the other coder. A second variation in procedure was

that, for each subject, the fourteen slides of pairs of

geometric designs were shown through once, not twice.
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Twenty undergraduate students who were enrolled in

an introductory psychology course at Michigan State Univer-

sity served as subjects. The first nine were used for

practice in recording looking time behavior, and the data

obtained was not statistically analyzed. The independent

time recordings taken by the two coders for the last eleven

subjects were statistically analyzed.

The formula used was the product moment correlation

in which 142 measures of time spent viewing both constant

designs and varied designs, recorded by the two coders,

were correlated. The resultant correlation was .915. This

was regarded as satisfactory and the remaining data were re-

corded by the writer.

Phase 2. The second phase of the study was designed to

test the hypodnesis that stimulus satiation can mediate

avoidance learning involving looking behavior. The stage

for testing the hypothesis was set up during the showing,

in Phase 1, of 27 exposures of pairs of geometric designs.

Each of the 27 exposures was immediately preceded by a 2.00

second exposure of pairs of color squares, one red and one

blue color. The color squares were paired with the geometric

designs in a consistent manner; i.e., one color (red for one

half, blue for the other half of subjects in each group) was

always paired with the constant design, while the other color

was always paired with the varied design. Avoidance learning
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would be indicated by aversion, on subsequent trials, of

designs paired with a color that had previously been paired

with a constant design.

This was tested by showing three slides of indivi-

dual geometric designs and pairing each one of the designs

with a slide of an individual square of color, of either

red, blue, or yellow. A difference in procedure in Phase 2

was that the subject had control over his seeing the pic-

tures; he was instructed that he could see a picture as many

times as he wished by pushing a button--once for each exposure.

Each press of a button resulted in a color square being

illuminated for 2.00 seconds and simultaneously with its

turning off, a geometric design would be flashed on the

screen over the same area and be turned off after 1.50

seconds.

Specifically, avoidance learning would be indicated

by a subjectkpushing a button less frequently for a design

paired with a color square that had previously been paired

with the constant design, and, conversely, more frequently

for a design paired with either a color square that pre-

viously was paired with the varied designs or a color square

(yellow) that was not shown previously.

The instructions given to the subjects were the

following: "We have three more pictures to show you, but

this time you must push a button to see a picture. Each

time you push this button (showing the child the button) a
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picture will go on and off by itself. Push the button as

many times as you want to see the picture. When you don't

want to see the picture any more say, 'next picture,‘ or

stop pushing the button. Then I will get the next picture

ready for you." When necessary the instructions were re-

peated. For a few young retarded children, the task was

demonstrated once by the exPerimenter pushing the button.

A limit was set at 30 exposures per picture. If a child

pressed the button 30 times, he was told: "Now I will put

the next picture on, push the button to see it, and when

you don't want to see it any more say 'next picture,’ or

stop pushing the button."

To assure that preferences for a particular design

would not affect group averages, the order of showing the

three slides of designs, and the color squares they were

paired with, were systematically varied.



CHAPTER III

RESULTS

Phase 1. Looking times pp pairs 9; geometric designs.

Figures 1-6 graphically represent the mean looking times

for the varied design, constant design, and neither design

for all six groups. The graphs indicate widely different

looking behaviors among the groups. All groups showed

higher mean looking times on the varied, than on the con-

stant design. However, the retarded groups in comparison

with the control groups had more trials in which the mean

looking times for the constant was higher than for the

varied designs. The two older control groups had low mean

looking times away from both designs. In contrast the young

adult retarded group and the pre-school control group had

higher mean looking times away from both designs than they

had on the constant designs, but not as high as on the

varied designs. The two pre-adolescent retarded groups

Spent about as much time looking away from the designs as

looking at them.

A separate analysis of variance was computed for

each of the three looking time measures. Table 2 gives the

over-all analysis of variance for looking times on the

varied designs for five groups, over four blocks of six

34
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trials in each block. The non-institutionalized pre-adoles-

cent retarded group was not included in any of the over-all

analysis, but was compared, given below, with the institu-

tionalized pre-adolescent retarded group.

TABLE 2. - Over-all analysis of variance for looking times

on the varied designs for five groups over four blocks of

trials. Mean scores are indicated in Figures 1-5, given above.

 

Source F P

Groups 23.373 .001

Trial blocks 3.489 .05

Groups X Trials 1.149 NS

 

As is indicated in Table 2, the analysis of variance

between-groups effect was significant well beyond the .001

level. The trial blocks effect was significant at the .05

level indicating different overall mean looking times as a

function of trials. No significant interaction effect was

indicated.

The Duncan's test for differences between group

means was computed for each of the four blocks of six trials.

Table 3 presents the Duncan analysis for the first block of

six trials, and it includes the mean looking times for each

group for the first six trials, the differences between

each group and every other group, and the minimum signifi-

cance range for the .05 level. In this analysis the two
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C.A. control groups have significantly higher mean looking

times on the varied designs than the corresponding mentally

retarded groups. However, the M.A. control groups approached

but did not attain significantly higher mean looking times

on the varied designs than the corresponding retarded subjects.

Also, while the young adult control group differed signifi-

cantly from the pre-school control group, the pre-adoles-

cent control group was not significantly above the pre-

school, or below the young adult control groups in mean

looking times on the varied designs for the first six trials.

No change in significance levels between groups occurred

until Block 4. The analysis for Block 4 (trials 19-24) is

given in Table 4. The mean looking times in Block 4

TABLE 3. - Duncan's Multiple Range Test applied to the dif-

ferences between five group means for Block 1 of looking

times on the varied designs. The analysis of variance for

the same data is given in Table 2.

 

 

(1) (2) (3) (4) (5) (6)

A B C D E Shortest

Significance

Ranges Each

Means 3.10 4.45 4.54 6.04 6.73 .05 Level

 

Pre-adoles.

Retarded A 3.10 1.35 1.44 2.94 3.63 1.82

Pre-school

Control B 4.45 .09 1.59 2.28 1.92

Young Adult

Retarded C 4.54 1.50 2.19 1.98

Pre-adoles.

Control D 6.04 .69 2.03
 

 

 

 

Any two group means not underscored by the same line are

significantly different.

Any two group means underscored by the same line are not

significantly different.
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indicate that the pre-adolescent control group at that point

had higher looking times on the varied designs than both the

young adult retarded and the pre-school control groups. The

pre-adolescent control group, however, did not have signifi—

cantly lower looking times on the varied design than the

young adult control group. The pre-school control group did

not differ significantly from either of the two retarded

samples, although its difference from the pre-adolescent

retarded group approached significance. The two retarded

samples did not differ significantly from each other.

Table 4. - Duncan's Multiple Range Test for Block 4 of

looking times on the varied designs.

 

(15 (25 (35 (4) (55 (65

A B C D E Shortest

Significance

Means 3.44 4.34 4.78 6.76 7.80 Ranges Each

.05 Level

Pre-adoles. A .44 .90 l. 4 . 2 4. 6 1.82

Retarded 3 3 3 3 3

Youn Adult B 4. 4 .44 2.42 .46 1. 2

Re arded 3 3 9

Pre-school
Control C 4.78 1.98 3.02 1.98

Pre-adoles.
Control D 6.76 1.04 2.03

 

 

 

Table 5 presents the over-all analysis of variance

for looking times on the constant design for the five groups,

over four blocks of six trials each. In this analysis, the

trials effect was greater than the between-groups effect,

but both were significant beyond the .001 level. As can

be seen in Figures 1-5, given above, all the groups showed
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a consistent downward trend in looking times on the constant

design. The significant trials effect reflected that trend.

TABLE 5. - Over-all analysis of variance for looking times

on the ggnstant designs for five groups over four blocks of

trials. Mean scores are indicated in Figures l-5.

W

 

Source F P

Groups 13.203 .001

Trial blocks 28.218 .001

Groups X Trials 1.13 NS

 

The Duncan's Multiple Range Test for differences

between group means was computed, and the results for Block

one and Block four are presented in Tables 6 and ?, respec-

tively. The analysis for Block one indicates that the two

older control groups have significantly higher looking

times on the constant design than the pre-adolescent re-

tarded group. No other differences between group means were

significant. By Block four (Table 7) the two older control

groups continued to have higher looking times on the con-

stant design than the pre-adolescent retarded group, but,

by that time, they also had higher looking times than the

pre-school control group. It may seem paradoxical that the

older control groups had longer looking times on the £239

gggng design, than a relatively young retarded group,

especially considering that looking time on the constant
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TABLE 6. - Duncan's Multiple Range Test applied to the dif-

ferences between five group means for Block 1 of looking

times on the constant designs. The analysis of variance

for the same data is given in Table 6.

 

 

 

(1) (2) (3) (4) (5) (6)
A B C D E Shortest

Significance

Ranges Each

Means 2.88 3.82 4.18 4.88 5.16 .05 Level

Pre-adoles.

Retarded A 2.88 .94 1.30 2.00 2.28 1.40

Pro-school

Control B 3.82 .36 1.06 1.34 1.46

YoungAdult

Retarded C 4.18 .70 .98 1.51

Pre-adoles.

Control D 4.88 .28 1.54

 

 

 

TABLE 7. - Multiple Range Test for Block 4 of looking times

on the constant designs.

 

 

(1) (2) (3) (4) (5) (6)

A B C D E Shortest

Significance

Ranges Each

Means 1.97 2.35 3.21 3.55 4.10 .05 Level

 

Pre-adoles.

Retarded A 1.97 .38 1.24 1.58 2.13 1.40

Pre-school

Control B 2.35 .86 1.20 1.75 1.46

Young Adult

Retarded C 3.21 .34 .89 1.51

Pre-adoles.

Control D 3.55 . .55 1.54

 

 

 

 

design is interpreted as an indication of slow satiation.

However, the reason is quite clear. ‘The pre-adolescent re-

tarded group had much lower times than the two older control
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groups on the varied designs, and also very high times look-

ing away from both designs.

Table 8 presents the over-all analysis of variance

for the looking times on agithgg design. Again both Between-

Groups effects and Trial blocks effects were significant

beyond the .001 level, with no significant Groups X Trials

interaction. All the groups show progressively higher

scores on neither design over the four blocks of trials (see

Figures 1-5), which accounts for the significant Trial blocks

effects. However, the two older control groups show a less

marked increase over the trials than did the other three

groups.

TABLE 8. - Over-all analysis of variance for looking time

on neither design for five groups over four blocks of trials.

Mean scores are indicated in Figures 1-5.

 

 

 

Source F P

Groups 27.671 .001

Trial blocks 10.483 .001

Groups X Trials 1.351 NS

 

The Duncan Test analysis for Block One, presented

in Table T9, indicates that the young adult control group-

has significantly lower fixation times away from both de-

signs than all the groups except the pre-adolescent control

group. The pre-adolescent control group differs significantly
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from the pre-adolescent retarded group, but not (in Block 1)

from the young adult retarded or the pre-school control

groups. By Block 3 the means for the young adult retarded

and the pre-school control groups had risen sufficiently

above that of the pre-adolescent control group to be statis-

tically reliable. Table 10 presents the Block 3 Analysis.

The groups maintained comparable relationships with each

other in Block 4, which for that reason is not presented

in table form.

TABLE 51. - Duncan's Multiple Range Test applied to the dif-

ferences between five group means for Block 1 of looking

times on neither design. The analysis for variance for the

same data is given in Table 9.

 

 

(1) (2) (3) (4) (5) (6)

A B C D E Shortest

Significance

Ranges Each

Means .54 1.40 3.58 4.04 6.31 .05 Level

A

 

Young Adult

Control A .54 .86 3.04 3.50 5.77 2.59

Pre-adoles.

Control B 1.40 2.18 2.64 4.91 2.72

Young Adult

Retarded C 3.58 .46 2.73 2.81

Pre-school

Control D 4.04 2.27 2.88
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TABLE 10. - Duncan's Multiple Range Test for Block 3 of

looking times on neither design.

 

 

(1) (2) (3) (4) (5) (6)

A B C D E Shortest

Significance

Ranges Each

Means .59 1.78 4.80 5.20 6.67 .05 Level
 

YoungAdult

Control A .59 1.19 4.21 4.61 6.08 2.59

Pre-adoles.

Control B 1.78 3.02 3.42 4.89 2.72

YoungAdult

Retarded C 4.80 .40 1.87 2.81

Pre-school

Control D 5.20 1.47 2.88

 

 

Possible effects of institutionalization on the

looking behavior of retarded children are of interest be-

cause any such relationship would limit the generality of

our findings. A control was provided in this study by hav-

ing a non-institutionalized ratarded group which served as

a control for a comparable institutionalized retarded group.

Figures 5 and 6, given previously, suggest that the two

groups have quite similar looking times with respect to

the experiment reported in this study. This was subjected

to separate analysis of variance tests for possible differ-

ences in looking behaviors on the constant, varied, and

neither constant nor varied designs. To satisfy require-

ments for the particular analysis of variance design which

was used, five subjects from the institutionalized group

were eliminated by a random process. This left an equal
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number of fifteen subjects each in the two groups. Table 11

presents the analysis for all three comparisons.

TABLE 11. - Analysis of variance comparisons between two

pre-adolescent retarded samples, one institutionalized and

one non-institutionalized with fifteen subjects in each

group. The table presents separate analysis for looking

times on each of three variables. Mean scores for the two

groups are indicated in Figures 5 and 6.

 

 

 

Variable Source F P

Constant Design Groups .273 NS

Trial Blocks 1.861 NS

Groups X Trials .740 RS

Varied Design Groups 1.192 NS

Trial Blocks .150 NS

Groups X Trials _.477 NS

Neither Design Groups .142 NS

Trial Blocks 1.090 NS

Groups X Trials .139 NS

 

None of the analysis approached significance, so we

can conclude that the variable of institutionalization has

not influenced in a major way the findings regarding the

performance of the pre-adolescent institutionalized retarded

group. A comparable analysis was not made regarding the

effects of institutionalization on stimulus satiation

variables for the young adult retarded group; however, there

would seem to be no reason to assume a significant effect

for that group when none was demonstrated for the younger

retardates.
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Phase 2. The main purpose of Phase 2 was to test for

avoidance learning mediated by stimulus satiation. This

would have been indicated by relatively few button presses

(each button press corresponding to a slide exposure) for

designs paired with a color stimulus which was originally

matched with the gonstang design during Phase 1 of the ex-

periment. Table 12 presents the frequencies of button presses

for the five groups for each of three individual geometric

designs.

TABLE 12. - Frequencies grouped in clusters of five repre-

senting response rates by subjects in each of five groups

for button presses with each button press corresponding to

a slide exposure.

 

 

6- 11- 16- 21- 26-

 

Group Variable 1-5 10 15 20 25 30 Zero'*

Constant 20

Yogi53:1” Varied 19 1

Yellow 19 1

Constant 6 1 1 2 9 1

“Eff; Add“ ldt Varied 6 2 2 8 1

* e at ‘9 Ye 110W 6 3 2 8 1

Constant 19 1

Prg-agolis~ Varied 19 1
°n r° Yellow 19 1

Constant 3 1 10 6

Pr§7:d°é:§’ Varied 3 3 8 6

e ar Yellow 5 9 6

ConStant 13 2 1 3 1

Pre-school Varied 11 3 1 2 2 1

Control Yellow 10 2 5 1 1 1

 

*See Text
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The variables constant, varied, or ellow, as listed

in Table 1;, correspond to the color stimulus with which the

three individual geometric designs were paired. The frequen-

cies range from 1 to 30, but are grouped in six clusters of

five in each cluster. As was stated in the Procedure

chapter, a subject was stopped if he pressed the button 30

times for any particular design. Inspection of the data in

Table 12 reveals no indications of avoidance behavior to the

constant stimulus, and no tests of significance were computed

to test for it.

However, the retarded groups clearly showed higher

response rates than did the control groups. A Chi-square

analysis of differences between groups on button presses is

presented in Table 13. The Chi-squares were computed on

the basis of frequencies of five or fewer button presses

versus six or more button presses. Since the three sets of

data were redundant, the analysis was made for only one of

the three sets of data--the data corresponding to the

varied gglgg stimulus.

The results of Table 13 indicate that both C.A.

and M.A. control subjects had lower response rates than cor-

responding retarded subjects. This perseverative behavior

of the retarded subjects again reflects an inhibition deficit.

DevelOpmentally, the pre-adolescent control group had signi-

ficantly lower response rates than the pre-school control

group. The two older control groups did not differ signifi-

cantly from each other, nor did the two retarded groups.
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TABLE 13. - Chi-square analyses for individual comparisons

of response rates for Phase 2 of experiment. Data on which

the Chi-squares are based are given in Table 12.

 

 

 

 

 

Comparison Chiisg?§re P

C4_A. Control

Young Adult Normal vs

Young Adult Retarded 15'8 '001

Pre-adolescent Normal vs

Pre-adolescent Retarded 17'4 '001

M, A, Control

Pre-adolescent Normal vs

Young Adult Retarded 15'8 '001

Pre-school Normals vs

Pre-adolescent Retarded 4'56 '05

Developmental

Young Adult Normal vs 00 NS

Pre-adolescent normal '

Young Adult Retarded vs 2 50 NS

Pre-adolescent Retarded '

Pre-adolescent normal vs 7 70 01

Pre-school Normal

 

Of interest is that one of the older retarded sub-

jects, and five of the pre-adolescent retarded children were

not strong enough to push the button. Another pre-adoles-

cent retardate did not understand the task. All of the

pre-school children could push the button, but one subject

refused to do so. It took a pressure of about two pounds

to Operate the button. By and large, the retardates who
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could not push the button in Phase 2 of the experiment did

not otherwise appear to be obviously physically handicapped;

however, they could not perform on this particular task

involving a relatively simple manual manipulation. Muscular

weakness and poor fine motor coordination frequently relate

to neurological damage.



HAPTER IV

DISCUSSION

The main purpose of the study was to provide data

on the attending behavior of retardates as compared with

normals in a standard experimental situation. The task

chosen for this involved looking behaviors on repeated

and varied designs. The principal hypotheses were that

within both retarded and control groups there would be a

developmental relationship between age and stimulus satiation

measures, with younger subjects showing slower satiation

than older subjects, and that retarded subjects would show

slower satiation than normal control subjects.

The data supported those hypotheses. Developmentally,

on the two variables of looking time on the varied design

and looking time away from both designs, the three control

groups and the two retarded groups were ordered with respect

to age with the younger groups showing the slowest satiation

rates. The difference between the youngest control group

and the two older control groups was marked and statistically

significant. The obtained difference between the two older

control groups was not statistically significant, which may

indicate that the development of the capacity to satiate

51
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rapidly and efficiently, and hence attend to stimuli effec-

tively, is more rapid between the ages of five and ten,

than between the ages of ten and twenty.

The differences between the control groups and re-

tarded groups were marked on even the first set of trials,

and the differences became more extreme over the 27 trials.

The major differences between retarded and control groups

involved the measure of looking at neither design, which

is interpreted in this study as a failure to inhibit respond-

ing to background stimuli. The specific behaviors involved

in looking at neither design varied from subject to subject.

Some of the retarded subjects looked at the designs, then

away from them, and back to them again. Others never re-

fixated at the slides after looking away until the next

slide exposure. Some of the subjects appeared to attempt

to inhibit turning away behaviors by verbalizing out loud,

"Look at the pictures" or "Don't do that," as they turned

away from the screen. One subject even positioned her

face to point to the screen with her hands, after turning

away. The retarded subjects frequently showed stereotyped

behaviors while looking away from the screen, such as re-

peatedly turning around to look at the projector, or at

specific areas of the room, or repeatedly manipulating their

clothing. The pre-school control subjects showed behaviors

similar to the older retarded subjects regarding their be-

haviors while looking away from the screen. In contrast,
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the pre-adolescent control group, which showed a high rate

‘of responding or fixating on the geometric designs,

generally looked steadily at the designs for eight to twelve

seconds before turning away, sometimes just anticipating the

end of each slide exposure. The young adult control group

showed consistent, high rates of attending to the designs.

All of the groups showed satiation to the constant

design. However, the two retarded groups, and the pre-

school control group did not show a corresponding increase

in looking times on the varied designs, but instead showed

increasingly longer times looking away from both designs.

How marked a deficit does the retarded have in com-

parison with normal subjects? The data indicate that the

retardates have at least a Low MA-Low IQ deficit, i.e.,

they have a deficit in comparison with chronological age

control subjects. Some aspects of the data suggest that

the retardates also have a low IQ deficit, i.e., a deficit

in comparison with mental age control subjects. This is

indicated by the fact that the pre-adolescent control group

consistently showed significantly faster indices of satia-

tion than the young adult retarded sample. Similarly, the

pre-school control group showed faster satiation than the

pre-adolescent retarded group, although the obtained differ-

ences did not reach significance levels. Perhaps the

strongest argument for a low IQ deficit for the retarded is

that the young adult retarded group, with an EA of 10.3
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years, had very similar looking behaviors on all the variables

as the pre-school control group, which had a C.A. of only 4.8

years.

A word of caution regarding the interpretation of

a low IQ deficit for the retarded from the data in this study

is in order. The M.A. control groups used in this study

represent subjects whose chronological ages are comparable

with the mental ages of the retarded subjects. The mental

ages of the control subjectsare probably somewhat higher

than the mental ages of the retarded samples. Therefore,

we can state only that the data suggest: a low IQ deficit

for the retarded regarding stimulus satiation measures. We

can not be more definitive as yet.

One hypothesis was not supported. This was the

hypothesis that the control subjects would show avoidance

learning mediated by stimulus satiation, whereas, the re-

tarded samples would not. This was not supported because

no group showed avoidance learning. Several factors may

relate to this negative finding. First, the conditioning

’paradigm used in this study was a relatively weak, trace

conditioning paradigm--the CS (color square) preceded the

UCS (constant design)but did not overlap with it. A repli-

cation study with a stronger conditioning procedure may

yield significant results. Another factor which may account

for the negative finding is that the second phase of the

experiment may have been sufficiently different from the
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first phase so that whatever avoidance learning may have

occured in Phase 1 did not generalize to Phase 2. A

second hypothesis relative to Phase 2, regarding response

rates for pushing a button to see individual slides, was

supported. Rere the retarded samples far exceeded the

control subjects by perseverating on the task with high

response rates. In fact the young adult retarded group

showed significantly slower satiation on that task than

even the pre-school control group.

Can other interpretations account for the signifi-

cant differences which were found regarding the looking

behavior of control and retarded subjects (in Phase 1)?

Zigler (1958) has stated that studies which report slow

satiation among retardates are generally based on data

which can be explained by the retardates high motivation

to please the examiner. For example, he interpretes Kounin's

study (1941) which demonstrated higher persistence among

retardates than normals in a simple play activity to repre-

sent the retardates desire, based on social deprivation,

to please the examiner by persisting in a play activity

initiated by the examiner. In the present study Zigler's

interpretation could account for the retardates excessive

high response rates in Phase 2, for in this case the re-

tardates consistent responding could be interpreted as the

retardates attempt to prolong the relationship with the

examiner. Zigler's interpretation; however, cannot account
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for the data in Phase 1 in which indices of consistent res-

ponding (looking at the designs) represent fast satiation.

Here the alleged high motivation of the retardate should

have continued to produce consistent responding, or

attending to the designs. But true to form the retardate

showed divergent aspects of slow satiation, i.e., persever-

ative and repetitive responding and distractibility to

background stimuli.

Spitz (1963) has reported low generality of findings

pertaining to his studies of visual satiation in the Kohler-

Wallach sense. He has found wide overlap between retarded

and control subjects. This was not the case in this study,

particularly regarding retarded and C.A. control subjects,

among whom there was only a minimum of individual overlap

among the groups. The differences reported by Spitz and

the data of this study may pertain to the kinds of behaviors

investigated. The behaviors investigated in this study

are more molar in comparison with the figural-after effects

behaviors investigated by Spitz.
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The data have implications for training retardates.

The fact that retardates of two age groups, Young-Adult

and Pre-adolescent, could not attend to a given set of

stimuli consistently for relatively short periods of time

(12.30 seconds) reflects the retardates' need for structure

in learning situations. It would be expected, for example,

that the retardate is handicapped in learning situations

to the extent that time intervals between materials to be

associated are long and prevailing stimulus conditions

are distracting for them. This goes along with the idea

that the retardate is not a ”self starter" and must be

directed in every phase of learning situations (Denny, 1964).

This study also indicates a comparable situation for young

normals.

Further research is indicated in several areas

regarding the role of stimulus satiation in learning, in

performance and in intelligence. Of interest would be

studies to determine if individuals of superior intelligence

differ from those of average intelligence to the same de-

gree that individuals of average or near average intelli-

genée differ from the retarded. Also, the technique em-

ployed in this study of recording looking behavior would

make it possible to simulate the learning conditions of

retardates for normals; e.g., stimulus input could be moni—

tored for normals by flashing on and off stimulus material
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to JSimulate the retardates' transient attending to and

away from stimulus material. This could be accompanied

by measures of incidental and/or intentional learning re-

garding aspects of the stimulus material. Such an approach

would make it possible to specify the attending behavior

that prevailed during learning trials so that performance

on learning tasks for both retardates and normals could

be related to the specific behaviors that were elicited

during learning trials.



CHAPTER'V

SUMMARY

This study compared both retarded and normal subjects

on measures of stimulus satiation in an experiment in which

one geometric design was repeated for twenty-seven consecu-

tive trials and paired with a varied design. In all 115

subjects were tested. These included twenty control subjects

in each of the following age groups: Young adult, Pre-

adolescent, and Pre-school; twenty each of Young adult and

Pre-adolescent institutionalized retardates, and fifteen

non-institutionalized Pre-adolescent retardates. The

groups were arranged to provide approximate CA and MA

controls for two age levels of retarded subjects, as well

as to provide a control for effects of institutionalization.

Specifically, the hypotheses were that the retarded

are slower satiators than normals, and that, within both

normal and retarded groups, there is a develOpmental rela-

tionship with younger individuals being slower satiators

than older individuals. In this study slow satiation was

equated with relatively high responding to a cgnstant

design, and to background stimuli. Conversely, fast satia-

tion was equated with increasingly higher rates of responding

59
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to novel stimuli-— the varied design. The data consisted

of looking times on a constant design, a ygrjed design,

and neither design, l.e., away from both designs. The

results were analyzed by means of analysis of variance

and the Duncan's multiple range test.

The results supported the hypotheses. Developmentally,

the three control groups and two retarded samples were

ordered with reSpect to age with the younger showing

slower satiation than the older groups. The obtained

difference was significant between the Pre-school control

group and the two older control groups. Regarding the

effect of retardation, both CA control groups showed sig-

nificantly faster satiation than the correSponding retarded

samples. Furthermore, the Pre-adolescent control group

showed significantly faster satiation than the Young adult

retarded group for whom it served as a MA control. The

Pre-school control group also showed faster satiation than

its MA counterpart, the Pre-adolescent retarded group, but

the obtained difference was not significant.

One hypothesis was not supported; the hypothesis

stated that normal subjects would show more avoidance

learning to a constant stimulus than retarded subjects.

The results showed than neither the control nor the retarded

groups showed avoidance learning in the context of the present

study. The negative finding was attributed to the particular

conditioning paradigm (trace conditioning) that Was used.
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_ The effect of slow satiation on the behavior of retar-

dates was discussed as being detrimental to learning in

three ways: (1) it hinders adaptation to irrelevant cues--

particularly in complex learning situations, (2) it impedes

incidental learning, i.e., learning in which consistent

pairing between stimulus and response depends on the

maintenance of internal sets, and (3) it reduces contacts

with new stimuli.

Some implications for future research and education

were also discussed.
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