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CHAPTER 1

THE PURPOSE

Stress is an inevitable part of the human condition and the manmer
in which it is responded to and handled determines in large part whether it
will faeilitate constructive behavior or result in meladaptive performance
decrements. Some of the recent studies of emergency psychotherapy and crisis
intervention therapy point to some different meanings of the concept of stress,
Rappaport (1962) notes the ley concept of stress as disaster and adds that
stress is commonly interpreted as a stressful event or situation, and/or a
stressful stirulus. Stress, in common parlance, has e negative connotation
-== it is a burden under which a person either survives or falls apart, Vol.
hard (1951) cites the "growth-promoting potential" of stressful corisis states,
noting that the stress of a orisis is a catalyst that shakes up old habits,
elicits new responses and is a major force in directing and leading to new
developments, Under stress, new coping mechanisms can arise thet serve to
strengthen adaptations,

The literature is full of studies of stress upon different kinds of
functioning, i.e., psychomotor, perceptual, intellectual, learning, ete, In
a review of the literature on the effects of psychological stress on per-
formence, Lazarus, Deese and Osler (1952) comment that the overall findings
suggest that stress produces performance decrements on comparatively complex
tasks and facilitates performance on simple tasks, In a later survey of the
literature dealing with cognitive behavior under stress, Zaidi (1959) notes
that the researchers demonstrated (not always conclusively) that under stresse
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indueing conflicts, the organism sooner or later exhibits disorganized be-
havior of some degree and intensity, Child (1954), in a review of the liter-
ature, notes that in general the resesrch findings show that as tasks become
more complex, high-anxious subjects show increasingly poorer performence than
low.anxious subjects., It is mpparent thet if we are to effectively study

the effects of stress on human organisms, we shall have to continue to aim at
scientifioc investigations of smaller aspects of bohavior under stress, for
our current understanding of stress is far from complete., IMorsover, as
Funkenstoin et al (1957) note, it is important to study healthy individuals,
The authors comment that most studies of stress have examined disturbed in-
dividuals, and the knowledge gained thereby has been obtained primarily from
disordered processes in siock people, To understand the manner in which people
react to threat, however, the authors maintain that the variability in per.
formance among healthy people should be studied, ’

Lazarus, Baker, Braverman and Mayer (1957) note that stress involves
the thwarting of a motive and its occurence depends in part upon an indi-
vidual's motivational characteristics. In a resent publication, Lazarus (1966)
infers the presence of stress from reports of disturbed affects, motor-be-
havioral reactions, changes in adequacy of cognitive functioning and physic-
logical changes., Reality can be misinterpreted as a reflection of impaired
cognitive aotivity in the attempt to cope. According to Lazarus, the key
intervening variable in psychologioal stress analysis is the concept of threat
which is characterized by the anticipation of future harm and is dependent
upon cognitione; as the degree of threat increases, the coping processes be-

come more® primitive,
Lazarus (1966) and Easterbrook (1959) indiocste some of the research

findings which show how anxlety, as a response to threat, interferes with




normel cognitive functioning, The cognitive disturbance under threat takes
the form of a narrowing or a limiting of the perceptual field. According to
Lazarus (19668), the inadequate performance comes not from the intervention of
emotions directly into thought processes, but instead the threat unbalances
the psyochological aystem of motives, beliefs, abilities, appraisal of stimuli,
etc, Thus, the "emotion" does not cause the trouble; the real cause is the
recognition of the threat and the subsequent cognltions that come before the
effort to cope with it., The psychological processes of stress are cognitive
and depend upon eppraisal., Cognitive processes exist before the emotion and
the individual is inclined to interpret situations in particular ways because
of a given cognlitive structure.

There are three main explanations of cognitive performance under
stress: drive interpretations (Spence, 1958) which assume that drive multi
plies strengths of all habits including those related to task performence, and
high anxiety thus inoreases the strength of both correct and incorrect re-
sponsess interference interpretations {Child and Waterhouse, 1952), which
maintain that anxiety interferes with those responses necessary for effective
task performence; and reduction of cue utilization interpretations (Easter-
broock, 1959) which describe a narrowing of attention and the perceptual field

-=~= On some tasks a reduction of cues improves performance because irrele-
vant cues are excluded, on others it impairs performance because it excludes
cues necessary to successful task performance.

The present study attempts to utilize a clinical assessment technique
(the Minmesota Percepto Diagnostiec Test) to experimentally study a behavior
(rotational behavior) which is hypothesized from the foregoing to be influ.

enced by a personality state of anxiety. A pilot study conducted earlier by




the author (see appendix) suggested that figure rotation anomalies do occur
under stress in a non-psychiatrie population. In this study, anxiety is de-
fined as a state, not a trait, i.e., it 18 not a characteristic the subject
carries around with him or a disposition to react in a certain way to a vari-
ety of situations, It is instead a response to a given set of stress-in-
ducing conditions as defined in the study., Lazarus (1966) makes the point
that much of the research on stress does not make it clear that the response
occurs to known stimulus conditions and therefore is probably determined by
those oonditions,.

This study investigates how normal individuals respond in an attempt
to adjust to a visual field, By attempting to quantify the data, the hope is
to add some information to the study of perceptual processes with normals
so as to better understand and more validly apply a specific olinical tool
involved in the evaluation of abnormal personality.

To the writer's knowledge, there is no published research on rotation~
al anomalies among non-psychiatric populations. As will be reviewed in de-
teil later, most of the investigations obteining significant results use
"labeled" psychiatric groupe as the experimental group and a nonpsychiatric,
"normal” control group., As a consequence, rotational phenomens are routinely
regarded as a serious pathologloal indicator of one degree and type or another,
¥o studies, to the writert'!s knowledge, have investigated whether rotational
phenomena can ocour among a normal adult population under specified conditions,
If indeed they can ocour under certain conditions, clinicians would themn do
well to examine all the conditions under which a rotational anomaly was ob-
served in olinical practice, If it could be shown that rotetions do not sig-

nificently ococur in nonpsychiatric groups, then the presence of rotations in




test protocols could cont'idently be taken to indicete the presence of psycho-
pathologye

Previous research discusses the phenomems of f'igure rotations utilizing
almost exclusively the Bender-Gestalt test with children and few adults, with-
out sontrolling for rotational srtifacts, using scoring systems of doubtful
reliability, and making interpretstions on the basis of quantified subjective
Judgments., This study attempts to correct for these omissions by utiliszing
e wellwstandardized, objectively soored, rigldly administered measure of
proven reliability te investigate the relationship of stress to rotational
behavior, lioreover, this study attempts to avoid what this investigator and
others regard as methodologionl deficiencies of many other studies of perw
ceptual processes that deliberately use ambiguous stimuli and/br very quiock
exposure times which themselves can influence the regults in an umwanted
fashion, |

To summarige the purpose of this study, then, it is hypothesized that
normal subjects under two kinds of stress, i.e., high ego involvement and
difficult tasks, will become sufficlemtly disorganized so as to rotate figure
patterns significantly more as compared to non-stressed conmtrol group. The
interaction effects of the two aspects of stress, i.e., ego involvement and
task difficulty wilil also be investigated.

There is ons other aspect to the study. Bender (1952) hes noted that
sochizophrenic children rotate rhythmically, almost as if the figures on the
horizontal plane tend to be "pulled" around into e vertical figure. Werner
and Wapner {1954), in a more theoretically refined statement of this behavior,
maintain that "visual directionsl dymemics” exist as belaviorally nessured

events and have demonstrated the aff'ects of visual dymamics inherent in




figures with respect to their position in reference to the apparent median
plane, According to these authors, visual dynamics affect the equilibrial
state of the organism and "pull" the organism in the direction of the dynam-
ies, a "pull" that is sounteracted by an organismioc pull in the opposite
direction,

According to their sensory-tonic theory, the lowestress subjeots, not
being in a state of disequilibria, would be less subject to "pull” because
they could more effectively differentiate between their own bodies, the {igure
and the ground, and therefore better follow the test instructions. High-
stress subjects, on the other hand, already in a state of disequilibria,
should be more affected by the pull of visual dynamios and should rotate not
only quantitatively more but consistently in the direction of how they pere
ceive the pull of the stimulus. Their rotations should have more of a vecw
torial character. It is therefore hypothesized that, socording to sensory-
tonic theory, high-stress rotators will not only rotate both significantly
more than their ocontrol counterparts, as hypothesized previously, but also
in the same direction. That is, it is also hypothesized that the vectorial
"pull" of the figures themgelves will result in rotations in the same
direction,




CHAPTER 1I

REVIEW OF THE RELATED LITERATURE

Perceptual Psychopathology and Perception under Stress,

Shagass (1965) notes that the neurophysiologioal correlates of percep~
tion are st rather primitive levels, He states that while the visual afferent
system is essential for vision, it is not the sum total of visual experience
and that we still do not know very much about coding, decoding, information
correlation and information utilization processes involved in perception. He
takes note of newer motivational approaches to perception which imply that the
stimulus interacts with the pre-existing neural state and ie influenced by
the personality, prior experience and feelings of the perceiver., His own
experimenta on cerebral responsiveneses to semsory stimulation showed that a
cortical response is a necessary but not suffiocient condition for sensory
awareness and found e significant difference in cortical response amplitude
between "patients” and "non-patiemts.” He demonstrated physiologiscal changes
socompanying psychopathology and found physiologiocal differences between the
groups with the same stimuli.

Outlining phenomenclogioal theory, Snygg end Combs (1949) ocomment that
the effect of & person's perception of a threat to gelf is to reduce his perw
ceptual field to the area of the perceived threat, Vhen the perceptual field
is nerrowed, the person is unable to select more adequate hehavior from the
field. According to the authors, this has relevance to constrictive defenses
and inadequate psychologleal edjustments; therapy allegedly reduces the threat
and allows the person to discover new and better perceptions about himself
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and his relationship to the world. In s similar vein, Janis (1962) comments
that when fear is intense, indisoriminate ettention occurs as characterized
by decreased mental efficiency and regressive thought processes involving
poor discriminations Postman and Brumer (1948) also find that, under stress,
perceptual behavior is disrupted, disintegrated, reckless, less adaptive

and less wellwcontrolled.

Several studies specifically investigated relationships between stress,
nesds and perception. Combs and Taylor (1952) found that threat sentences
took longer to code than neutral sentences and conoluded that the effect of
threat is to restriet perception to the field of threat, Schwab and Iverson
(1964), using the IPAT Anxiety Scale, examined the effect of anxiety upon
recognition of deviations from typically perceived visual patterns. They hy-
pothesized that since high anxious subjeots tend to perseverete along ex-
pected lines they will be more resistant to perceiving figural distortions.
This was borne out. The highweanxious subjects' ability to shift from familiar
to less familiar figures was retarded, One interpretation made was that
high-anxious subjects tend to feel more seoure with more stable and secure
figures.

Hare (1963) found that when estimated time intervals were followed
by shook they tended to be overestimeted to s greater degree than when no
shook was given. This is an illustretion of findings in gemeral that in.
oreased anxiety leads to greater overestimation of short temporal intervals.
It is hypothesized that anxiety mey increase the mumber of experienced stim-
uli so as to increasse estimated time interval, Xohn (1954) studied recall of
details from plotures and stories under varyling degress of induced stress

and oconcluded that emotional stress reduces the scope of complex perceptusl




sotivity. Jonkins (1957) showed that the size of velued objects is percep-
tually aocentuated., A narrowing of attentiom asscclated with an emotinnal
oomponent can influence the estimetion; the "ground" effects are reduced as
the stimulus becomse central, A somsewhat similer study with animsl subjects
was performed by Xlein (1957); errors in estimation of sizes of experimental
stimuli were incrsased in groupa of thirsty rats compared to the control
group. Calloway and Thompson (195%3) found that in matohing size of objects,
subjests made objeots larger when one foot was in ice water or when following
inhalation of amyl nitrete, The author: infer a decrease in awareness end
reactivity under sympathetic discharge leading to e reduotion of reaction to
distance cues,

Wall and CGuthrie (1959) obteined visuasl thresholds for words connoting
"success” and "failure," and "security” and "insecurity" from students under
threat of dismissal for poor scholarship, They found a negative correlation
between acederic success and visual thresholds of words connoting failure,
and a negligible correlation between success words and aocademic success,
Acaderic suscess was positively related to ease of seeing "feilure” words
and, to a lesser extent, to seeing "inseourity” words, The hypothesis was
confirmed that those who showed high thresholds to "failure” words do less
well academically. The authors conclude thet anxiety interferes with percep-
tual processes (the higher thresholds for "failure" words is a defensive

pattern) and thus interferes, too, with scholastic success,

Cue Utiligation, Drive and Interference Hypotheses,

Eriksen (1965) comments that the major contribution of the studies on

need and perception is probably the methodology in eliciting and measuring




ego defensive activity under threat, ihat sctually happens, however, is
still largely unclear because of the conceptual cerudity and technical wetho-
dologicnl deficiencies, One major theoretiocal proposal involves the of=-
fectiveness and efficiency of cue utilization. The gemeralization is made
that the number of cues utilized in e given situation tends to decrease with
an increanse in emotion, It is hypotheslized that emwotions thus tend to reduce
the amount of information in use at any one time and that the field of at-
tention becomes narrower in emotionally disturbed subjects, In short, the

perceptuel field is reduced,

Easterbrook (1959) hes reviewed the evidense in support of the hy-
pothesis that diminished cue utilization ability results in perceptual dis-
tortion. Bursill (1958), Celloway and Thompson (1953), Combs and Taylor
(1952), and Beier (1951) have shown that the range of cue utilization shrinks
under stress as a result of shrinkage of the perceptual field. How anxiety
impairs the use of cues has been demonstrated by Basowitz, Persky, Korchin
and Crinker (1955), Moffitt and Stagner (1958), Grenger (1957), Stater and
Stater (1944), and Eysenck (1948), who discovered impaired night vision among
neurotics., Eysenck and Cranger (1957) later performed a series of experi-
ments on perceptual processes and mental illness; they found that neurotiec
and psychotic subjects were slower in three dimensional perception and also
scored lower on visual acuity.

Inoreased stimulus generaliration under emotion was demonstrated by
Eriksen (1954), Kemin, Bendra, Clark and Wakesberg (1955), and Rosenbaum
(1953 and 1954). The phenomenon of "perceptual defemse,” i.,e., emotional
reactions occurring before recognition, interfering with the perceptual pro-
cess and resulting in inoreased recognition durstion thresholds, have been
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investigated by Davis (1958), Postman and Brumer (1948), Rockett (1956),
Eriksen and Browne (1956), Hochberg and Brooks (1958) and Rosen (19654).
Calloway and Dembe (19568), in reviewing the literature, found a correlation
between narrowed attention and central sympathomimetic activity, partioular-
ly in the retioular system. Using drugs instead of inducing strees to narrow
attention, they hoped to more specifically isolate some physiological core
relates of narrowed attention, They conclude that the changes in attention
possibly reflect underlying neurologiocal change, specifically that certain
chenges in the reticular formation may be related to changes in the foous of
attention.

From the foregoing, it is seen that the proponents of the "cue utili-
zation" hypothesis suggest that "drive,”" as used in the Hullian experiments,
results in attentionenarrowing rather than inoreased competition of responses.
An increase of anxiety therefore leads to reduction in range of ocue utiliza-
tions. Easterbrook (1959) attempts to bridge the two positions as follows:
the facilitation or disruption of behavior by emotion depends upon the com-
plexity of the behavior and the range of cue utilization aveilable to the
persons as cue reduction takes plaoe; task irrelevant cues eare reduced first,
then task relevant ocues,

Spence (1968) however, thoro: rather striotly to the "oompeting re-
sponse” hypothesis that anxiety acts as a drive stirulus to behavior. In
brief, it is hypothesized that in simple conditioning tasks drive differences
oombine with the habit strength of the dominant response in an individual's
hierarchy of responses to raise and strengthen the exoitatory potemtial., In
more ocomplex tasks involving more than one dominating response, anxiety

raises the response strengths for all responses in the response hierarchy
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and the probability of the right response being made is reduced, Anxlety is
thus negatively related to performance because the more competing responses,
the more interference there will be. A representative study partially sup-
porting this hypothesis in the area of perception was performed by Saltz end
Rioch (1961)., Investigeting the effeots of stress upon previously asoquired
differentiations, the authors introduced electric shook and fbund performanoce
decrements, particularly with originelly low-level performers. The results
were interpreted as supporting the Hullian Drive theory, i.e., stresc hed e
detrimental effeot upon performance because the incorrect responses had e
high hierarchal position as a fumoction of enxiety. |

Child and Waterhouse (1952) advocate still e third explanation of
performance decrements under stress, i.e., the "interference” hypothesis,
Their hypothesis is perhaps best illustrated in their oriticism of the Barker,
Dembo and Lewin (1941) experiments., Child end Waterhouse interpret from
the feot that most of the children showed a lower "sonstructiveness” of play
in the frustration situation than in the free«play situation to simply mean
thet frustretion of one activity produces a lower quelity of performance in
the second sctivity because frustretion leads to interfering responses ine
compatible with the responses of the second activity. Whereas Barker, Dembo
and Lewin interpreted the performance decrement as "regression,” Child and
Waterhouse employ the "interference" explanation., They maintain that frus-
tration implies the individusl has not reached his goal and keeps attempting
to reach it through responses which necessarily interfere with the second
and different activity. Also, that responses are evoked by the very nature
of frustretion itself, i.e., anxiety, anger, aggression, attempts at self.

justification and/or escape, etc. These latter responses, too, can interfere
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with effective performance ir the second activity,

The Work of Witkin and his Cosiiorkers,

Witkin (1948) became interested in the perception of the upright. He
first hypothesized that individuals orient themselves accerding to kines-
thetic experience and the visusl field, i.e.,, seceing and feelirng, In one of
his first experiments he separated the gravitational standzrd of the upright
from the standerd of the visual field by using e tilting chair and studied
individuals' perception of straightness spart from their own bodies, He found
that individuals differed considerably in the manner in which they perceived
the upright to the extent that it was difficult toc generalize ebout the per-
ception of the upright in any expérimental group. He assumed that these
narked differences in spetiel orientetion must ocome from differences in the
characteristies of the perceivers. Further reported rescarch (1954) developed
thie idea. Vitkin divided people into field.dependent and field-independent
groups; in the former group, perceptions are thought to be dominated by backe
ground influences and, in the latter group, there exists a stronger cepacity
to differentiste objects from their background.

Witkin (1962) also has found that children ere more field dependent
early in perceptual development and tend %o become less so as they grow up.
He has formulated a differentietion hypothesis: with inoresased development
the irdividual is bhetter able to distinguish the separateness of objects, is
able to perceive objects es separate from their backgrounds, and in general
is able to better structure experience,

The relevance of Witkin's work to the present study is that through
his investigation of the process of orientation toward the upright in space,
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he demonstrated that orientation involves using a frame of reference, that
perceptual errors vary according to the amount of information obtained from
surroundings, that perceptions of a field are functions of visual directional
cues, and that individuals tend to adjust their bodies to the vertical or
adjust the visual field to the vertical when not otherwise restricted,

Sensory-Tonic Theory.

Wapner and his co-workers (1951) have alsoc maintained that visual
processes are not isolated events and that states of the perveiver are im-
portant factors in peroceptual organization., The basis of sensory tonioc field
theory of perception is that the state of the organism is a cruciel part of
perceptual events, that perception is the result of interaction between the
stimilus and the state of the organism, The theory states that with change
in the state of the perceiver, a change in perception is expected and that
even if the stimlus is visual its perception will be affected by stimulation
ooming from non-visual sources, In support of these contentions, they
showed that extraneous electrical stimulation to the neck and extraneous
auditory stimulation significantly affected perception of verticality. Their
experiments on perceptual orgenization in space (Werner and Wapmer, 1949)
demonstrated that body tonus (referring to organismioc tension, motion and
posture) interscts with sensory factors and affeots spatisl orientation.
Wepner and his co-workers (1951) also showed that visual perception is sig-
nificantly affected by rotation around the subjeet's vertical axis and that
such rotation induced shifts in otherwise stable stimulus objects,

According to Werner and Wapner (1952), the sensory-tonic field theory
of perception attempts to scocount for both psychophysioal facts and those
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discovered by olinical and soclal sclentists, i.e., shows how visual and per-
sonal factors are not mutually exclusive but tend to interact. DBecause any
stimulation affects musoular tonus it is sensory tonlc in nature, So the
stimlus arouses not just the retina and other visual areas but the total
organigme

Using embiguous stimulus patterns and flashing luminous silhouettes,
Werner and Wapner (1954) tried to demonstrate the existence of visual "direc-
tional dynamios” that "pull” the organism in the direoction of the dynamics;
this "pull" is counteracted by an organismic pull in the opposite direction.
Wepner (1964) further desoribes directional dynamics es the vectorial quality
projected by some objects, i.e., qualities of direction and force, Using
ambiguous, dimly illuminated stimulus objects in a completely dark room, he
found that the physical position of the apparent medien plane shifted in the
direoction opposite to the directional dynemics of the stimulus object. The
hypothesis is that the visual dynamics of the stimulus objeet affeots the
state of equilibrium of the organism by exerting a pull which is in turn
counteracted by an orgenismio pull in the opposite direction.

Figgre Rotations.

First, some comments about figure-ground perception in general seem
in order. ‘iertheimer (19223) first began working with specifie visual patterns
in order to study Gestalt principles of perceptual organization. Woodworth
(1938) surmarizes some of Wertheimer's factors that determine "grouping” bee
havior as follows: mnearness or proximity, sameness or similarity, common
fate (movement in the same direction), continuity, symmetry and balance, con
formity with the individual's momentary set and the individual's past
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experienoce,

Koffika (1935) utilizes the oconcept of figure and ground as important
to Gestalt theory. According to him, the "goodness" of & configuration de-
pends heavily upon "internal forces,” i,e., continuity, completion and closure.
He maintains a figure's charaoteristics depend upon the setting in which it
ig peroceived, The more congruent the figure and ground, the more stable the
figure.

Allport (1955) comments that figures stand out ageinst ground and
that figural elements cluster sccording to organizing and unifying effects,
Perception takes place through the interrelationships within wholss; nothing
ever occurs by itself but is influenced by the parts. More recently Graham
(1965) corments that the field of perception of forms is complex and lacks
2 cohesive theoretical framework. He defines ambiguous figures as "stimuli
+ee grouped in such a way 8s to provide equal (or nearly squal) probabilities
of eliciting two different responses” (p., 503). Vernon (1937) notes that a
visual perceptual field is organised into two parts, figure and ground, and
perception consists in the emergence of the figure from the ground., He dif-
ferentiates figure from ground as follows: "figure" has form, struoture,
sclidness, surface color, may appesr to stand out in front and its structure
comes from its contour. The "ground", on the other hand, has no form, is
ill-defired and is unaffected by the figure's contour,

Goldstein and Scheerer (1941) were among the first to adapt Gestalt
figure-ground observetion to the study of the abnormel personality. From
thelr experiments with subjects copying cclored cube designs, they conclude
that abnormal personalities have less distinct appreeciation of figure-ground

relationships based upon a lessened ability to generalize and abstract,




17

Abnormal subjects have greater difficulty grasping principles underlying
visual ocues, They maintain that the less integrated the personality, the
less definite and less stable the perceptions; conversely, they assume that
if the perception is unstable or disturbed, so might be the personality ac~
cording to the degree of the perceptual distortion.

There have been a number of studies relating figure rotation dis-
tortions to different psychopathological groups. Bender (1938), using nine
of Werthelmer's original patternms, found that rotational tendencies exist
in varioue psychopathological and organic conditions, Griffith and Taylor
(1960) found that olinical groups within one neuropsychiatric hospital tended
to rotate, but they used only test files or the psychology servioce of a neuro-
psychiatrio hospital without a control group; from this the authors conclude
that Bender-Gestalt rotations are of cliniocal diagnostic significance, Han-
vik and Anderson (1960) found that brain damaged patients rotated more than
did a control group whose presenting oomplaint on admission wes low back pain,.
Silverstein and Mohan (1962) obtained statistics on the incidence of Bender-
Gestalt rotations in a hospital for mentally retarded persons and found that
40-50 per cent of the patients had et least one rotation (defined as 45
degrees or more). Byrd (1956) attempted to establish test faoctors differ-
entiating children needing psychotherapy from well adjusted children and
found that a rotation of more than 15 degrees significantly discriminated be-
tween the groups; well adjusted children showed significantly less rotation.
Clawson (1959) found that both school and olinic children evidenced at least
some amount of severe rotation (90 to 180 degrees) but differed significantly
on small rotations (15 degrees). She mentions that small rotations thus may

have greater diagnostic value but no hypothesis was formulated. FKoppitz (1958)




18

found that rotation was one scoring category differentiating between good
and poor students and hypothesized that either immaturity or loss of comtrol
due to confusion or regression acoounts for rotational diffioulties, Bender
(1952) mentions that schizophrenic children exhibit tendencies to rotate.

She hypothesizes that the bound areas of perceptual patterns are weakened
rhythmically and therefore so is their relationship to the baskground.
Figures on a horizontal plane tend to be pulled around inte vertical figures.
Halpin (1955) found no rotetional differences between brain injured and
matched normal children, but her definition of rotation seemed excessively
severe (90 degrees).

The developmental pattern of rotational behavior has been studied by
Pabian (1945). The tendenocy to rotate horizontal configurations to the
vertical position is present in normal pre-schoolere and those beginning
school. Its ocourrence lessens with maturity and disappears at 7-8 years.
Persistence of rotetional behavior, ascording to Fabian, oan indicate mental
deficiency or organio brain dysfunction; also, he hypothesizes that infantile
behavior patterns can inhibit the learning process and can be revealed by
regressive visusl-motor tendencles such as rotation.

In accounting for the significant differences in rotation between
groups of normal, neurotic and schizrophrenisc children, Fuller and Chagnon
(1962) suggest that the more emotionally disturbed an individusl is, the less
likely he can use necessary cues to avoid rotation, Both availability of
oues and figure ground orientation can operate to produce rotation., Their
results suggest that the more emotionally disturbed, excited or aroused a
child is, the less he is able to perceive cues necessary to avold rotetiom.

In another study using schizophrenic children, Fuller (1966) found that
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schizophrenio children rotated more than did the controls. He hypothesizes
that stable individuals should be better able to ignore inappropriate cues,
wheress the perceptions of disturbed individuals are influenced either by
reduction in oue utilization and/or mis-interpretation and distortion of

the available cues, He suggesta a perceptual organiszing process involving
internalization and externmaligzation of objeots and maintains the functlon

of a perceived object is to provide cues the individual uses in coping with
the situation and satisfying his needs, and that the individual is dependent
upon these cues, ihen external oues are diminished or ere complex, inner re.
sources significantly determine behavior; when immer resources are weak,

inacourate percoeptions are reflected,

A Review of some Methodolqgieal Considerations of Figgro Rotations and

Stress Research,

In yet another paper, Puller (1983) is cuite oritical about the ex
perimentation on figure rotating. Hutt (1960) has already described the
various ways rotation can cocur; the design oard may be rotated in reference
to the paper, the paper may be rotated in reference to the design ocard, and
the reproduction itself may be rotated even when card snd paper are not.
Fuller (1963) olaims most if not all previous researchers failed to dise
tinguish and contrel for the ways rotations ocan cceur, falled to use consis-
tent and reliable messurement methods and failed toc develop a rationale for
variationg in rotations betwesen different populations, It is tharefore
insppropriate to make inferences about rotations in different pepulations
if it is not speoified just how a rotation is produced. In short, failure
to contrcl for the way a rotation is produced reduces the significance of
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rotations.

In support of the notion of stimulus variebles oausing rotation is a
study by Williams et al., (1956), Using a Block Design Rotation Test, the
authors studied the effects of symmetry, oriemtation of figure, orientation
of ground and congruency of figure and ground, and they found that each could
independently influence rotation. Similarly, Griffith and Taylor (1961)
found that Bender-Gestalt rotations can be related to the faot that the card's
long axis iz oriented at 90 to the long axis of the paper. In other words,
rotations can be caused by the subject orienting the design te the paper and
thereby turning the design,

Hennah (1968) likewise tested the hypothesis that the way the stimulus
is presented oan influence rotations, He found that the group of patiente
oriented vertically to the designs produced fewer rotations than the control
groups who were presented standard horizonmtal Bender-(estalt ocards., The im.
plication strongly existed that more than Jjust the design itself, i,e,, figure-
ground interaction, can cause rotations,

In an attempt to answer whether Bender-(estalt reproductions were in.
dependent of partioculsr moter techniques, McPherson and Pepin (1956) had sub-
jects reproduce the designs both on paper and with felt on a felt board.
Since the reproductions were not significantly different, the authors con
oluded that Bender-Gestalt reproductions are more influenced by covert perw
aeptuel responses than motor techniques,

Deese (1962) notes that the experimental design of stress research
|studies generslly involves selecting subjects who have high anxiety potential
by psychometric tests or selecting conditions which arouse a stress state in

Ia representative ssmple of subjects., He notes that correlations between
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such measures of personality and skilled behavior are small and sometimes
contradictory. He suggests sbandoning the concept of stress as a state of
the individual and consider stress as a olass of stimulus events, l.e.,
stressful situations or conditions which result in communiocated disocmfort or
correlates of discomfort such as physiologioal measures.

Eurz (1964) doubts whether any one set of oconditions can uniformly
funotion as stressors, Investigating the effects of different stressors upon
learning and performsnce, he concludes that the particular effeots of stressors
probably vary with the task and the msnmer in which the stressor is presented,
Berkun, Bialek, Kern and Yaki (1962) comment upon what may happen in
an experimental study of stress, In investigating the effects of stress

upon performance, one typically exposes the subjecte to a hostile atmosphere
and measures their response, However, defensive phenomena develop during the
stage of inducing fear; the subjects rationalise that they would not be de-
liberately exposed to danger, that they were actually safe and that they were
expected to aot soared., This so-called "cognitive defense” is not usually
examined, acoounted for or oontrolled. The authors list four requirements
for experimentally researching the effects of stress on performance: it is
necessary to measure the performsnce of aocts relevant to the stressful en-
viromment, and objective measurement of performance level must be obtained,

it is necessary to allow for possible differences in effect of serious threats
to life as compared with the effects of laboratory stresses, and the test-
taking "set" or the experimenter-oriemted motivation on the part of the sub-
jeots should be controlled. As an operational definition of stress, the
authors advooate both a physiological response in oconjunction with a per-

formance measure where the distribution of scores of the experimental subjects
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differs significantly from the distribution of comparable scores in the
control group.

Witkin and his co~workers (1954) take issue with the notion that pere
sonal factors become important only in the case when the percelved situation
is ambiguous. The authors recommend using stimuli whioh, while not fully
obvious, are not extremely ambiguous and vague, as are tachistoscopic pre-
sentations and similarly impoverished stimulus conditions, The Witkin group
maintains that individual differences obteined under suoh impoverished stime
ulus oconditions to not necessarily correspond to wvariations in a partioular
personslity charsoteristic and may be instead a function of ego defensive
personal faoctors. In other words, the artificially ambiguous situation ite
self may elicit partioular defensive or otherwise personal reactions in the
subjoots and lead to performance differences that do not vary along a single
copntinuum of personality functioning, These subjective influences induced
by the ambigulty of the situation itself can interfere with the perceptual
process to the extent that the experimenter may not be measuring effects he
thinks he is measuring. Similarly, the reliability of performance is quesw
tionable under reduced stimulus conditions; different personal factors are
more likely to influence performance at verious points in the same situation
when the stimulus conditions are unduly wvague,

Other investigators have made similar oriticisms, Jenkins (1957), in
a review of the literature on studies of perception, notes that most percepe
tion experiments deliberately make the stimulus ambiguous, either by brief
oy unclear exposure and that these conditions in themselves cen distort the
results, Pratt (1950) found that when the subject is given fuller informa-
tion his perception is more stimulus-bound and leas dependent upon subjective
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factors.

There have been numerous studies on the effects of praise snd blame
on performence, In a review of the literature over a fifty year period (from
1913 to 1964) on such effects on school childrem, Kemnedy and Willoutt (1964)
conclude that praise has been found gemerally to improve performance and
blame hes impaired performance; bleme seems to exert an inhibiting effect
upon performance,

Heart rate measures have been employed as indicators of stress,
Thiesen et al. (1864) used the degree and duration of heart rate elevation
in response to stress tasks and concluded that heart rate reasponse is a
sensltive and convenient measure of stress assooiated with ashievement motiva.
tion. The authors define stress as being present "when adaptive mechanisms
of the living organism are taxed or strained as manifested by a response of
sustained physiological tension" (p. 184). Sapira and Shapiro (1966) found
thet subjeots attempting to perform an impossible task (using the Stroep
color oard test) experienced an aversge pulse rate increase of 7.3 beats

per minute during "failure,"




CHAPTER TIIX

FROCEDURE

The effect of stress on figure rotation performance weas investigated
on the basis of ego involvement and task difficulty in e 2 x 2 fectorial
analyeis of verisnce design (i.e., high and low ego involvement; emsy and
hard tesk)., Thus, subjects served in one of the four following conditions:
high ego involvement, hard task; high ego involvement, easy task; low ego

involvement, easy task; low ego involvement, hard task.

Subjects

The subjects were 80 freshman snd sophomore male students at Loyola
University with a mean age of 18.,7. There were two Negroes and 78 white
students, The subjects were randomly divided into four equal groups of 20
each, and randomly assizned to esch of the four conditions, (Three subjects
were rejected; two becsuse they were college jJuniors and one becsuse he sald

he was recently dlagnosed as having multiple sclerosis,)

Hateriale

The materials included a stop watch, llsts of digits and arithmetical
problems, a complicated-looking table of figures, a deck of cards, a gloasy
notebook cover sprayed with a silicone lubricart, a plece of eooustical tils,
a deck of cards, sheets of 8% x 11 inch plain paper, a fine-point ball point
pen and the six designs of the Minnesota Percepto Diagnostic Test.

The ¥inmesota Percepto Diagnostic Test consists of six designs oopied
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by the subjeoct. These designs are scored for the degrees of rotation. It

is diffiocult for the subject to consciously aim for correct responses, since
he does not know the scoring technique, The test is assumed to be independent
of culture, education, intelligence and reading ability., The authors, Puller
and Leird (1963), claim that the linnesota Percepto Diagnostic Test provides
an objective, rapid method to determine if adults have a personality dis-
turbance, organic braln dammge or are normal, if childrem have a schisophrenio
disturbance, emotional disturbance or are normal, end if reading disability
among certain children is caused by organic brain demsge, primary retardation
or seoondary retardation. The rationale of the test stems from Gestalt per-
ceptual experiments from which were formulated the principles of inhomogenity,
interaction of figure-ground, laws of grouping and pragnanz, The test was
standardiszed on groups of adults and shildren disgnosed as schizophremio,
organic, and emotionally disturbed, and ohildren with reading disability.

Procedure

There are three phases to the procedure. During the introductory
period, lasting five minutes, the subjects were engaged in informel, casual,
neutrally toned conversation typisally revolving around identifying informa-
tion (name, age, grade level, phone number), academic interests, eto.

The second phase comsisted of the pretest pericd. Low Ego Involve-
ment subjests were told that the experimenter is a graduate student in pey-
chology interested in colleoting data on how the typical college student
handles a series of tasks, The experimenter added that each individusl's
results will be lumped togsther with everyone else's and enonmymously analyzed
all together, ¥No edditional comments were made to these subjects during the
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pretest or teat phase of the experiment,

High Ego Involvement subjeots were told that the experimenter is a
graduate student in psychology interested in measuring the ability of typleal
college students on some verbal and nonverbal intelligence tests, These
subjects were told also that thelr results will be compered to other students
to see how well they stack ups, A rumming stream of consistently negative
feedback wae also given to these subjects during the second or pretest phase
of the experiment. This took the form of a sharply excleimed "Wrong" when-
ever a mistake was made scoompanied, on the exaniner's part, by strong, auth-
oritarien, emotionally projected attitudes and overt corments of disgust, in-
oredulity, harehly criticel pronmowncements, fecial, hesd-shaking and other
gestures with similar negative implications, etc. For example, if a subject
hesitated or gave a wrong answer to an arithmetic problem, he was disgustedly
asked what wes wrong with him, couldn't he perferm sixth grade arithmetic, ete.
In addition, the examiner often referred frowningly to his complicated list
of figures while telling the subject he fell below average for his group, In
short, the total examiner performance was designed to instill en attitude of
failure into the High Ego involvement subjects.

Easy Task subjects were asked to successively count backwards by two's
from 100 for 30 seconds, to repeat 5-.digit numbers forward and 4-digit numbers
baockwards, to solve four simple arithmetic problems, and stack two playing
cards up against each other in the shape of & tent on a fairly rough surface
(acoustioal tile).

Hard Task subjects were asked to count backwards by seven's from 100
for 30 seconds as fast as they could while keeping perfect accuracy. (High
Bgo Involvement/ﬁ&rd Task subjects were forced to repeat the series from the
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begiming each time they made an error.) Then each Hard Task subject was
asked to repeat S.digit numbers forweard and 8-digit nwrbers backward, solve
diffioult erithmetic problems, and then stack playing cards in a series of
interconnecting "tents” or "tepeses” on a slippery, glossy, silicone-treated
surface.

The third or "test" phase consisted of administering the Minnesota
Percepto Dlagnostic Test to all subjeocts. During this administration, no
additional comments other than the standard instructions were made to the
subject and no feedback of any kind was given; the table was cleared of the
stop watch and the complicated-looking chart. BEach subject was given a sheet
of white paper 8% x 11 placed directly im fromt of him in a vertical position.
Each coerd wes placed about one inch above the top of the sheet and centered.
With rectangular cards the edge of the card wms parallel to the top edge of
the paper., With the diamond-shaped ocards, the examiner made vertain thet the
figure was perpendiculsar or parallel to the top of the paper, depending on
the card. The subjects were not allowed to turn the paper or the card at any
time.

Following the third and last phase of the experiment, it was quite
obvious after testing a few subjects that meny of them appesred quite une
comfortable; even hand tremors were notioceable in several of the high-stress
subjeots. An informal inguiry was therefore initiated, the results of which
indicated that meny subjects reacted with considerable self-deprecistion and
gituational anxiety about their performance. Accordingly, the examiner re-
assured each subject as to his performance, indicated that things were not
the way he (subject) thought and that his results would in no way whatsoever
affect his academic standings at the same time, the exact purposes and details
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of the experiment were not commmicated to the subjects but they were en.
couraged to call the experimenter in a few weeks for the results.

The Minmesota Percepto Diagnostie Test was then objectively scored
for degrees of rotation (to one degree) using a professional protractor, a
metal-edged ruler and a spscial accountant's fine.point penclil, In messuring
degrees of rotation, three lines were draewn: a base line running tangent
to the lowest point on the figure, a line perpendicular to the base line
which orients the scorer to the true axis of the figure, and then a line
along the actual axis intersecting the midpoint of the figure. The devia.
tion of the actual axis line from the perpendiocular line gave the degrees of
rotation. Following the test manual, if the perpendicular line and the third
line were the same, it was nonetheless assumed in such caseg that a rotation
of one degree ig present and is recorded as that.

Before any test protocol was scored the names and group assigmments
were blocked out and all scoring was Zone blind,

The Minnesota Percepto Diagnostic test performance of all subjects,
other than those in the Low Ego Involvement/Easy Task group, and those scoring
below 25 degrees, were alsc exmmined individually to determine whether ro-
tations tended to ocour in one direvtion. For the purposes of this study,

a directional bias was assumed for these subjects if they rotated consistent-
ly in one direction in five out of the six cards,




CHAPTER IV
RESULTS

First, the mean degrees of rotation were obtained for each condition,
Table 1 summarizes the results,

Fext, it was determined whether or not the wvariation of each inde.
pendent wariable, i.e,, Ego Involvement and Task Diffioulty, affected ro-
tational performance., The results are summarized in Table 3, The difference
between the two conditions of High Ego Involvement and Low Ego Involvement
were statistically significant (F w 14.87 p<.001).

The difference between the two conditions of Easy Task and Hard Task
were statistically signifioant (F & 14.23 p (.001).

Next, it was determined whether or not an intersction effect existed
between Ego Involvement and Task Diffioulty. The interaction was not statis.
tically significant, Figure 1 illustrstes this lack of interastion.

Fext, all the conditions were compared with one another in terms of
the difference in mean degrees of rotation, Table 2 summarizes the results,
In general, the hypothesis was confirmed that stress, considered as a funce
tion of both task difficulty and ego involvement, would produse rotational
anomslies in & non-psychiatric population. Each of the conditions differed
significantly from ome snother with the exoeption of the Low Ego Involvew
ment/Hard Tesk and the High Ezo Involvement/Eesy Tesk condition; these cone
ditions did not differ significantly. The greatest difference in rotation
cosurred between the least stressed and the most stressed conditions, i.e.,
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between the Low Ego Involvement/Easy Task condition and the High Bgo Ine
volvement/Hard Task condition.

Finally, it had been hypothesized that subjects who rotated would
show & rotational bias not only in degree but also in direction. The di-
rection of rotation was analyzed for all subjects with 2§ degrees or more
rotation who rotated fiwve out of the eix designs in ome direction. Tem
subjects out of 40 showed a rotational bias in one direction, These results
are not stetistically significant,
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Table 2

Teste of signifioance between mean degrees

of rotation for emch group
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Table 3

Analysis of Variance of the Rotation Scores
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Source of Variation Sum of Squares df lMean Square F P
Overall between (6200,05) (3)

Between ego involvement 2800,08 1 2900.08 14,87 .00
Between task diffioulty 2776479 1 2778,79 14.23 L0001
Interaction: ego involve.

ment x task difficulty 524,21 1 524,21 2.69 N.S.
#Within groups (error) 14,822.70 78 195,03

Total 21,022,75 79

T e —
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Figure 1. Illustration of interaction betwsen amount of
ego involvement and task difficulty




CHAPTER V
DISCUSSION

The results seem to ooincide with previous research findings that
stress generally produces performance deorements, particularly in complex
tasks, and high stressed subjeots show poorer performance than low gtressed
subjects. It would appear from the data that this generalization alsc holds
for figure rotational performance, for the data suggest that figure retations
inoreased significantly with stress as a fimotion of both ego involvement
and task difficulty.

Each of the three experimental oconditions showed signifiocantly greater
rotational devieticns than the lowest strese condition (Low Ego Involvement-
Basy Task). This was to be expected, particularly since the pilet study
data showed a marked trend toward signifiecart differences with far fewer
subjects,

The finding that both the Low Ygo Involvemernt-Hard Task condition
and the High Ego Involvement-Fasy Task condition differed significantly from
the lowest stress condition is perhaps not so surprising either since there
wes an element of stress in each condition, In the High Ego Involvemente
Epsy Task condition, the subjects were open to harsh oriticism even though
the taske were relatively easy to perform; invariably, they would make some
errors, if only through carelessness and, if they did not, they were told
that their responses were either too slow, or too ineaudible, or that they
seemed to lack oconfidence in their answers compared to other students, ete,
Subjects in the Low Ego Involvement-Herd Task condition were similarly stressed
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without experimenter needling, simply because they knew they were not per-
forming as expected, i.e., most of them were unable to complete thaktaska
acourately and often demonstrated thelr knowledge of fallure by admitting
their inadequacy, blushing, smiling sheepishly, head-shaking and cther similar
responses, It ias perhaps incorrect, therefore, to assume that there was
1little ego involvement in this condition, since the subjects obviously had
negative feedback from their performance without any comments to that effect
from the experimenter, Similarly, in the High Ege Involvement-Easy Task
condition, one cannot infer with complete confidence that the tasks were in.
deed so easy to performs the oritioal comments of the experimenter might
have contributed to "task difficulty” simply by distracting the subjects
from the tesk at hand., This seemed partioularly true for the card stacking
task that immediately preceded the "test” periocd; several subjects in the
High Ego Involvement-Easy Task condition exhibited marked difficulty in
stacking up two cards egalnst one another simply because thelr hands were
trembling, A few subjects in this group even knocked down the stack while
they were aasembling the others,

What is particularly interesting is that both the Low Ego Invelvement-
Hard Task, and the High Ege Involvement«Easy Task conditions differed signi.
ficantly from the highest stress condition, %.e., the High Ego Involvement-
Hard Task condition. An analysis of the main effects of each independent
variable revealed that both task diffioculty and ego involvement independently
and significantly affeoted rotational performance, However, when employed
together as stressors, they combined to inoresse rotational deviations sige
nificantly, Whether this has general appliesbility cammot be determined from
the data, since the Mimmesota Perceptc Diagnostio Tests has previously been
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shown to be particularly sensitive to intellectual and emotional disorganiza-
tion and it may be that task difficulty and ego involvement aoting in concert
would not produce grester significant deviations in other kinds of tasks
than either would aoting alone, Nevertheless, future research on stress
might investigate this problem,

In view of the foregoing findings it is rather surprising that there
was no signifiocant interaction at the .05 level betwsen ego involvement and
task diffioulty. One would tend to expect that the diffioulty of the task
would influence rotational performance partioculsrly as the level of ego ine
volvement affects rotational performance as the difficulty of the task
increases,

The finding that there was no significant emount of rotation in eny
one direction is not viewed as a refutation of the Warner-Wapner hypothesis
of visual directional dynamios, for the data are mush too sketchy and not
enough is known as yet about directional biases as applied to figure rota-
tion phenomens.

The results appear to confirm the general hypothesis that individuals
subject to emotional stress will not perceive as accurately as subjects not
exposed to stress and specifically, that individuals under stress will tend
to produce significantly greater figure rotations than subjeots who are not
deliberately stressed, It is assumed that high stress subjeots will have
difficulty organiszing the perceptuasl field and that the emsuing distortion is
a crucial factor in performence, It can be inferred that the high stress
subjects seem less able to attend to externsl ocues relevant to successful
task performances they seem less able to draw cues from the environment,

or misinterpret the ones available, or become less sure of incoming signals
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and stimuli, or there is an increase in the number of stimuli to be dis-
oriminated., In some way, individuals under stress seem to become less ori.
ented to what is figure and what is ground; the dominant features of the
situation become task irrelevant cues whioh blook out less dominant ones

and the "ground" tends to assume greater importance in influencing the per=
ception of the figure, The three theories of deoreased performence under
gstress conditions disoussed previously, i.e., drive theory, interference
theory and reduction-ofecue-utilizations theory all contain some of the ele-
ments of the foregoing interpretations, any one of which ocould be offered

a8 an explanation of the data,

Unfortunately, none seems totally adequate, for the research designs
of not only this study but previous studies too have not been sufficiently
sophistiocated to differentiate between the theories, Nor has the research
on visual-motor tasks generally, and figure rotations specifiocally, care-
fully desoribed just what actually happens in a so-called "visualemotor"
activity,

The present author makes this point because of some of his observa-
tions during the "pretest" and "test" phase following the stress-inducing
tasks which oreated marked hand tremors in many of the subjects, Perhaps it
was an error to have the card-stacking task last in the stressor sequence
but it can just as easily be inferred that it wes the stressor battery as a
whole and not the card-stacking task itself that created the hand tremors,
At any rate, trembling hands were observed in a majority of the High Ego
Involvement.Hard Task condition, and also in some subjeots in the other
experimental conditions.

The question, therefore, in the writer's opinion that has to be asked
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is whether the theories of performence deorements under stress, as they apply
to visual-motor tasks, tend to over-emphasize the visual asreots of percep-
tion and under-emphasige the motor functions, In other words, is the per-
formanoe decrement a result of visual misperception end poor visusl form
perception, or is it a failure of motoric difficulty in drawing and a feilure
of visual-motor coordination, Asked still another way, can the observed
disordered functioning be related, as Leton (1965) has suggested, to dis-
turbances in the motor area, or in the peripheral efferent pathways of the
nervous system, or even in central assocliative processes providing proprio-
ceptive feedback, rather than in visual perceptual centers? Unfortunately,
angwers to these questions cammot as yet be provided but the observations
from the data do raise certein doubts as to the walidity of the current
theoretical spproaches, especially as they apply to visual-motor functioning.
In view of these theoretical uncerteinties, perhaps the most important
conclusion of this study is that a non-psyochiatrioc population subjected to
2 controlled stress situation will tend to show rotational snomalies on e
visualemotor performance task. This suggests that some individuels underw
going psychological assessments in elinical situstions who produce figure
rotations may be doing so as a result of situationally-related anxiety and
not necessarily because they are chronically and seriously disturbed. There-
fore, the ocourrence of figure rotations, in an of themselves, should not

be taken as an indication of psychoslis, cranial pathology or mental deficiency.




CHAPTER VI

SUMMARY

The purpose of this study was to investigate the effecte of experi-
mentally induced stress upon figure rotation performance in a nonpsychiatric
population. The major hypothesis was that normal subjects under stress will
beoome sufficiently disorgsnized so as to rotate figure designs significantly
more as compared to a low-stressed control group.

The effect of stress on figure rotation performance was investigated
on the basis of ego involvement and task difficulty in a 2 x 2 factorial
analysis of varience design, l.e., high and low ego involvement; easy and
hard task. Thus, subjeots served in each of the four following conditions:
high ego involvement, hard task; high ego involvement, easy task; low ego
involvement, easy tasks low ego involvement, hard task.

The subjects were 80 freshman and sophomore male students at Loyola
University with a mean age of 18,7. The procedure involved three phases:
the first phase consisted of an introductory period in which all subjects
were engaged in informal conversation., The second, or "pretest" phase, con-
sisted in reandomly assigning each subjest to the four experimental ocondi-
tions, 80 that there were four groups of 20 subjects each. The third, or
"test" phase, consisted of administering the Minnesota Percepto Diagnostic
Test (a quentitative measure of figure rotations) to all subjects ascording
to the standeardized procedure,

The results, in mean degrees rotation for each condition, showed that
the high ego involvement-hard task, high ego involvement-easy task and low
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ego involvement-hard task conditions differed significantly from the low

ego involvementeeasy task condition, There was no significant difference
between the high ego involvement-eagy task and the low ego involvement.hard
task condition. There wns a significant main effect of both ego involvenent
and task difficulty but the intersction effect was not significeant at the

06 level, The direction of rotation was analyged for all subjects with

28 degrees or more rotation who rotated five of the six designs in one direcw
tiony rotational hias was not found to be significant,

The results were dlscussed in terms of confirming the general hy-
pothesis that individuals subjeot to stress will not perceive as scourntely
as subjeocts not exposed to stress, The resulis were slso discussed in terms
of drive theory, interference theory snd reduction-ofe.cue-utilizetion theory;
in view of some of the observations made during the investigotion, neither
theory seemed to fully esoccount for the obtained results. The author postu-
lsted a fourth explanation of the results that focuses mere upon motor pere
formanoe and suggested future research should pay more attention to an ane
alysis of the visual.motor response itself,

Finally, it was oconcluded that a nonpsychistrie population subjected
to a controlled stress situation will tend to show rotational enomalies on
a visual-motor performance task., It was therefore suggested that clinicians
interpret figure rotations with ocaution when they appear in elinical testing
situations since their presence might be a funotion of situational anxiety

rather than severe psychopathology.
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Appendix 1
Pre-test and Test Instructions

Low E);o Involvement

As an introduction to what we'll be doing I wanted to tell you thet
I'm a graduate student in psyohology interested in ocollecting a lot of
date on how the typical college student handles some tesks and problems,
Your results will be lumped together with everyone else's and anslyzed all
together ~w- we won't even use your name,

mﬁh Eﬁo Involvement

As an introduotion to what we'll be doing I wanted to tell you that
I'ma uate student in psychology interested in meesuring the ability
of typloal college students on some non.verbel intelligence tests. Your
:;:glt; will later be compared to other students to see how you stack up
them,

Easy Task
First, I'd like you to count backwards by two's from 100. Begin,

Now I'd like you to repeat these numbers after me when I've

finished. 32796 49636 83154
Now say the nmumbers bdackwards after mo.'
682 6439 4273

Here are some simple arithmetic problems. How much is 106 and 1057
How many oranges can you buy for 257 if one orange costs 5 cents? A bill
colleotor collected 50f from each of 10 oustomers, What is the total
amount he collected? How many hours will it take a man to walk 10 miles
at the rate of 2 miles an hour.

Next 1'd like you to stack 2 cards against each other in two sets
as shown in this disgram.




Appendix 1 (contd.)

Hord Task

First, begin counting backwards by seven's from 100 as fast as you
ocan while keeping perfect acourscy, Begin,

How I'd like you to repeat these numbers after me when I've
finished, 275862527 396426382

How say them backward after me, 72888531 473912866

Here are some problems involving arithmetical operations., You
are to do the problems as quickly as you oan,

A man‘s salary is $60 o week, If 15% of his pay is withheld for
federal income tax and 3% is withheld for state taxes, what is his total
take home pay?

Eight men can finish & jJob in § days., How many men will be able to
finish it in 1/3 day?

Now I want you to stack 2 oards on edge ageinst each other in
sories as shown on this diagram,

Minnesots Percepto mo,gno:tio Test instructionss

L I am going to show you 6 cards one at a time, Each card oontains
a figure, Copy the figure on this paper, Do not move the oard or the
paper. Xumber each figurs as you draw it,




Appendix 2
Pigure Rotation Raw Scores {in Degrees)

Low Ego Involvement: FEasy Task Condition

es8ilyne
Subject 1 2 3 4 5 6 Total
1 1 1 1 4 2 2 11
z 1 i 7 1 2 1 i3
5 1 2 2 & 1 14 23
4 4 1 1 & 3 10 27
5 4 e 4 1 1c 4 25
6 5 1 1 5 7 5 24
7 1 9 8 20 3 43
g 10 3 7 4 8 =] an
g 1 k] 2 z2 3 1 12
10 i 1 1 1 1 1 6
i1 4 3 1 1 1 1 g
12 2 5 3 1 g 1 20
13 1 1 1 1 1 i 6
14 2 3 3 1 2 1 12
15 7 1 2 7 1 1l 19
18 1 2 1 1 ) 1 12
17 $ 1 1 1 5 1 10
18 1 1 1 1 1 1 6
1e 1 7 3 1 1 8 18
20 3 8 1 2 1 2 16
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Appendix 2 (contd,.)

Pigure lotation Raw Scores (in Degrees)

Low Ego Involvement: Hard Task Condition

Do:iﬁpa

Total

|

Subjeot

1)

11

10
18

27
286

38

11

10

33

15

46

20

n

10

43

18

10

239
38

1

11

20

13

24
31
18

14

11

10

15
16
17

33
17

18

47

13

19

21

20




ed
-~

5

16

Total
8

é

10

Legl s

11

1

Figure Rotation Rew Soores (in Degrees)
High Ego Involvement: Easy Task Condition

Subjeot

Appendix 2 (contd.)
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)

41
28
20
11
24
17
2
38
36
26
26
26
17

10
11
10

13
25
20
10

11
18

10
11
13
15
18
17
18
19
20




Appendix 2 (ocontd.)

Figure Rotation Raw Scores (in Degrees)

High Ego Involvement: Hard Task Condition

Deiiﬂu

Total

8

1

Subjeot

14 8l

14

16

19

19

10
b &

16

7
11

y

27

wy

21
32

10
15

10

49

18

47

15

35
27
61

10

30

15

15

11

26

10

1z

9
85

13

52

38

13

10

16

11

16
17

39

15

25

18

38
22

14

19

20




Appendix 3
Pilot Study

Under the direction of Dr, Leroy Wauck and with the assistance of
Dr. Je Warren Thiesen a pilot study was undertaken to 1) walidate the series
of stressors 2) to make a preliminary investigation of any signifioant
differences between High-Stress and Low-Stress groups on a test of figure
rotations 3) to determine whether the introduction of mild time pressures
significantly affects performanse in either group sud 4) to observe whether
perfectionistio strivings would create difficulties in the presemt experinemt.

For the purposes of the pilot study, the following definition of
stress was used (Thiesen et al., 1984, p. 5.84): "stress is present vhen
the adaptive mechanisms of the living organism are taxed or strained, as
manifested by a response of sustained physiologic temsion,”

The subjeots were 14 freshuan and sophomore students at Loyola
University, ranging in ages from 17 to 21, These 14 were sub-divided inte
2 groups of 7 eaoh; the High-Stress group contained 4 femsles and 3 males
and the Low.Stress group contained § females and 2 males,

The subjects were brou into the testing room, attached to the
polygraph at once, and were alternated as follows: for the first 10 minutes
the examiner engaged them either in innccuous, informal conversation or
allowed them to remain quietly alone (with the polygraph operstor present
but silent, This variation in procedure was related to another study that
was being undertaken simultanecusly and it was assumed that this arrange-
ment would not affect the results of the present study).

After the initial accommodation with the testing equipment, the
subjeots in both the LoweStress and H igh-Stress groups were treated ace.
cording to the stress and nonestress procedures previously desoribed,
Following the stress (and nonestress) period the Mimmesota Percepto Diage
stio Test was administered under the rigid conditions previously desoribed.

In analyzing the heart rate data, the time was divided into B periods:
stress, stress, MPD Cards 1«2, ¥PD Card 3, MPD Cards 4«6, The last
hearterate segments were obtained to determine if there was a signi.
cant change in heart rate as a function of introducing s mild time
ressure; upon presenting Card 4, the experimemter told all subjects that

ore was a chansce that the test might be too easy when they have as much

ime as they like and they were requested to finish each design within 15

econds. This ocomparison was needed to determine if both stress batteries
ould utilise a mild time pressure to correct for possible perfeotionistic
endencies on the part of some subjeots without causing a significant dife
erence in stress between the groups at that point,




Appendix 3 (eontd.)

The results of the pilot study were as follows: first both groups
wore compared as to difference in mean heart during the 10 minute pro-
stress periocd. The mean of the Low-Stress group was 87.6 beats per minute
during that periocd and the mean of the High.Stress group was 85.7 beats
per minute, This difference is not statistiocally signifiocant.

Table A sumarises the mean heart rate figures for each periocd,
i.¢,, the Pre-Stress, Stress, MPD Cards 1le2, MPD Card 3, MFD Cards 4-6.
Figure 1 hiocally illustretes the per cemt changes in heart rate from
the p ress period for both mugu during and following the stress
period, It is seen that the ocontro gm\z mean heart rate increased less
than 3 per cent during the non.stress tasks and thereaf'ter declined below
the level of the pre~stress period, The experimertal group mean heart
rate, however, accelerated to almost 20 per cent of the Pre-Stress period
and remained eleveted thro ut the remainder of the experiment, These
diff::m ;s ar«; statistically significant at the ,005 level (Mann.Whitney
U test; » 4), ‘

Fext, the differences in heart rate were examined betweem the two
groups at the point at whioch card § was administered and the mean heart
rate during oards 4-8 (Table B). These differences were not found to
be statistically significant (Wilcoxon Matched Pairs Si Ranks Test).

Finally, the MPD test was scored as to degrees of rotation to de-
tormine whether High-Stress subjeocts performed significantly poorer on
a rotational task as thesized, Although the results were not statis-
tically signifioceant ¢ trend definitely suggests that with only a few
more subjects the differences would probably have been significant,

(Mann Whitney U Test: U = 13, +082 level of significance.)

The results seem to suggest that the stress battery employed does
indeed function as a stressor and that the HigheStress subjects were actu-
ally under significantly greater stress than were their control counter~
parts. With this validation of the stressors, it is felt that this streas
battery can be utiliszed intast,.

It was also found that an introduction of time pressures did not
significantly alter heart rate. However, it was also noted that nome of
the 14 subjects tested were at all exaggeratedly perfectionistie in their
erformance, so it is rather doubtful whether such time pressures really

ve to be inoluded at all in the main study,
The ummistakeable trend toward significance in the differences be-
the two groups on the task meesuring figure rotation anomalies stronge
y suggests that individuals under stress may likely perceive inascuretely
are inclined to rotate more, However, more subjects will have to be
loyed before this can be conelusively demonstrated,
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Table A,
Hean heart rate control group subjects
throughout eash period

Subject 1 2 8 4 ) 8 7
Pre-Stress 67.8 94,86 84,8 88,6 95,2 68,6 95,8
Stress 93,6 99,8 82,6 87,86 97.2 68,4 99,6
Heart rate
ohmso 5.8 8.0 =240 =10 2,0 1.8 3.8
Heart rate
% change 8.6 B3 w244 1.1 2,1 2.7 4.0
Cards 1.2 84,0 93,6 79.2 85.8 90,8 72,0 9%.0
Heart rate
M&O w3eB 1,0 «5.8 =28 P - 5.4 wZe8
Heart rate
% Qh‘ﬂ“ wled wl,l -5,6 =F el wbeB 8.1 ~2e9
Card 3 81,6 100.,2 78,6 84,0 88,8 70,8 88,8
Heart rate
change w842 5.8 o TY wheob wGod 4.2 =740
Heart rate
% change «Tel 549 7,3 wbe2 w8,7 6.2 wTe8
Cards 4.8 76.8 107.8 78,0 BG4 88,2 T76.8 93.8
Heart rate
W «]leO 02 wh o8 wle2 w740 10,2 w22
Hoart rate

% chango =l2.6 8.7 w8e0 w2e§ =Tod 16,3 23




Appendix 3 (contd.)

Table B,

Mean heart rate experimental group subjects throughout each period

Subjects 8 9 10 11 12 13 14
Pre.Stress 102,86 78,2 89,7 86.4 T34 81,0 80,0
Streas 127.8 102.8 94,8 07.2 76.8 115.8 102,68
Heart rate

change 25,8 2444 5.1 11.8 S.4 24.8 12.6
Heart rate

% M 24.7 31,2 6.7 13.8 4.6 43,0 14.0
Cards 1.2 15302 9844 112.8 88,8 75.6 115;2 97.2
Heart rate

change 30,7 20.2 23,1 3sd 22 34,2 Te2
Heart rate

% change 80.0 25,8 28,8 4.0 3,0 42,2 8.0
Card 2 122.4 100.2 102,0 97.6 Ti.4 11,0 9346
Heart rate

ohtngo 19.9 22.0 1205 12.2 -2:0 30.0 3.3
Heart rate

% eh&np 19.4 28,1 13,7 14.3 wl o7 37.0 4,0
Cards 4-8 124.2 1068.8 115,2 85,2 7642 1135.4 9346
Heart rate

change 21,7 2846 2645 Qe 2 2.8 324 36
Heart rate

% change 21,2 36.6 28,4 0.0 3.8 40,0 4.0
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Appendix 3 (contd.)

Stress Cards l-2 Card 3 Cards 48

X1 Control Group
Experimental Group
Figure 1, Per Cent Changes in Heart Rate from Frestress
Pericd for Both Groups During end Following Stress.




Appendix 3 (oontd,)

Table Ce

Mean heart rate control group subjects

during Card 3 and Cards 46

Subjects b | 2 s 4 5 8 7
Card 3 31.3 100.2 78'8 84:.0 88.8 NQB 88,8
Card 4.8 76,8 103,8 T840 86,4 8842 76,8 0546
Heart

rete wieB 3.6 (8 24 w(3,8 6.0 4,8

change




Appendix 3 (ocontd.)

6l

Table D,

Mesn heart rate experimental group subjeots
during Card 3 and Cards 4.6

Subjeats 8 ) 10 n 12 13 14
Card 3 122.4 100.2 102,0 97.6 1.4 110.0 8346
Card 4«8 12608 106;8 115-3 85.2 73.2 13-3.‘ 9346
Heart

rate 1.8 6.8 15,2 —1204 4,8 2ol 00

change
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