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Abstract -

i

.. An experiment was conducted to determine how Rod-

and-Frame Teeot (RFM) performance is affected under several
levels of wh1+n ﬂonqe 1nduced arousal. The study proceeded
in two phases. The purpose of Study°I was to confirm that
white noise did evoke an arousal state, as mea?d;‘ by thev .
palmar sweat procedure, and that a different level of a J;;;

could be induced by different intensitiecs of white noise {63,

75, 85, 91, and 95db). ' Study II tested the effects of four

levels of white noise (63, 75, 85. and 91db) on RF? perfor-

mance. Ten qubgcct each were a351gned to one control and

Al

five experimental groups in Study I. Fiftcen subjects each

were run in one control and four experimental groups .in_Study

II.

The results ccmonvtrate that "h:to nnise doés even-
tuate in arous al. However, increasing levels of white nCl“Q
produced an 1rreguldr pattern of arousal, with highest arous-
al 1evel" obta:ned with both low (63db) and high (91db)//p;x
noige levels. In Study II, the rcsults indicate that arous-
al does have a decremental effect on RFT performance. The
most significant finding was that the lowest lcvel: of arousal

1ed to the highest RFT error. and the highest arousal level

(R
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led -to the lowevt RFT error, yielding a. b*“*cally linear relation-

[

®
ship., The r esi}js support studies by Hill and Feiggnbaum((1966),
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Feintech (1970), “Morf and Howitt (1970), and Chess, Neuringer

and‘Goidstein (1971), who also found that arousal detrimen-

tally affected RFT performance. S,
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tance in the recruatlng of subgects. Finally, the writer is
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CHAPTER 1
- INTRODUCTION

-

Purpose X , ' {

The main purpose of the study wae to investigate
the. effects of different levels of arousal on the field
dependence 1ndependence phenomenon, as measured by the Rod-
and-Frame Test. This 1ntroductory section W}ll deal with
the early 1nvestigat£ons of* field dependenceéindependence.
some assertions regarding its stability, some experiments ’
conducted affirming or contradicting the stability of the
Phenomenon, the. background ow arousal and its measure with
the palmar sweat procedure. a rev1ew of studies testlng the
effects of arousa%(on fleld dependence- 1ndependence, and a

statement of 'the problems and hypotheses under 1nvest1gat10n.

Background on Field Dependence—Independence and the Rod-
and~Frame Test j ,

S In the W1tk1n, Lewis, Hertzman, Machover, Meissner ana
{' Wapner plone\flng study (1954) on the relatlonshlps between
perceptlon and personallty, a short h1story‘of the two major
theoretlcal approaches influencing research in perceptlon
“was provided. The first p031t10n, according to. these authors,
held that explanations of perceptual-experiences‘of indivigd-

uals were to be found in the framework of the field in queg-

tion. The essence of perceptiop,,therefore, was primerily

§



determined by the euter world and not significahtly by the

. bersonality of'the perceiver. The alternate theory or ap=-
proach emphasized the nature of the stimuli arousing the per-
ceptlon'and the. functioning of the sense organs and associw- i
ated neurél activity mediating'the sfimuli. ThlS approach
placed more empha51s on the perceiver's partlclpatlon. but
only to a limited degree. The life experlences were not of
1mpgft. except for the 1nd1v1dual's experlences with the spe-
cific stimulus.

Adherents of both staﬁces ﬁeglected. or at least.
denigrated rather‘dramaﬁically. the-afea of personali%y. In.
the Witkin et al. study, the twolareae of perceptien and per-
sonality were fused. This- appeared to be the'inevitable out-
come of the chronologically preceeding appfoaches,_i.e;, no
personality involvement, then minimel involvement iﬁd. finaliy.
investigation of the interaction of the ‘two. Witkin saw signi-
ficance in this development because'}t led’to extensions of ’
existing theories of perception and per@itted the‘inciusion

of'perceptual techniQues as reasonab1§ obﬁective measures of
"personality. ' ‘
| Specifiéeliy, Witkin became intereeﬁed, threugh work
done during World War II, on projects related to the ability
of anindividuel to -detect .the upright. It bécame evident

to Witkin that'large iﬁqividual differences found ih.&hﬁs a-

bility could not, be,treated,soleiy in terms of the visual,

-
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’ proprlocep;r;e and "other mechanlsma" of the body. ‘ﬁather.
the person as a whole, 1.e.. his phy31cal-perceptua1 and psy-
chological processes, would have to be 1ncorporated. Witkin
et al, set’.out, first, to Q£Ldy perceptual processes "under
manageable laboratory-conditions" Next,'individual differ-
ences-in various modes, of percelvlng were explored exten-
‘51ve1y. For example, stab111ty of perception over long peri-
ods, self-con51stenoy under varied clrcumstances, develop-
'mental changes and sex dlfferences were included. Finally,.
personallty and perceptlon were compared. |
. '-” Asch and Witkin (1948) first: developed the rod and frame
- _devioe. Thls enabled the ¥xperimenters to study peroeptlon
under the aforementloned "manageable laboratory conditions*. -
Thls dev1ce, along with the tlltlng-room-t1lting-cha1r sltu- -
ation and the rotatlng-room s1tuat10n, permitted the study of

— ¢

”all_fundamenta%.aspects of perception of the uprlght,‘l.e.,
perception of position of an objeot‘withiﬁ the field, of one's
“own body, and of the whole field (Witkin et al., 1954, p.9)".
‘Anothér formulation of the phenomenon provided by Witkin et al.
is the following; - L,_ﬁ- | T | fr“*..

J...percei#ing position with relation-to the °

true vertical direction‘(subjectss,differed  AT
.. from one another in rglative exteot'of depen--

énddnce on the visual field or.in relative:-

ability to utilize bodily experiences in over-



-

coming the influence of the field (p.10)*,

Thus, the more fleld dependent subjects percelved the upright

almest exclu31vely w1th reference to the visual fleld. The
-4

' more field independent subaects, on the other hand, located

the uprlght almost entirely from information of bodlly po-
sition virtually oblivious of -the surrounding field.

In the literature field dependence-independende is
generally measured by either the Rod-and-Frame Test (RFT)
or the Embedded Figures Test (EFT), with the former much
more‘ﬁrevalent. The reason for the more extensive use of
the RFT over other measures of field dependence-independence

b —~p .
may be associated with Witkin's initial works, which were to

. evaluate individuals® ability to determine vePticality. The

rod-and-frame apparatus bsgan as an obvious device t0 meas-

ure this ability and thereby enjoyed a headstart over other

measures, such as the EFT. Additionally; Shipman and Heath

(1967), citing Elllott (1961), 1nd1cated~that much, of what
the EFT measured was "intelligence". Elliott stated the
following;
| . "When field dependence is measured by the
EFT,- it tends to be significantly related ’
with any measure of ability, and té share
more variance.with quantitative-spatial

tests (about 30%4) than with the vérbal

tests (about 10%). When field dependence
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is.measured by thé RFT.-it tends to have
slight negative felationships with abili-
ty measures (ﬁlliott,-1961, p.28)",

"Elliott c;ntihued to say that the RFT is a “‘purer*,
less multifactorialﬁ'measure of field dependence than “any
EF? (p.34)~. Shipﬁéh and Heath supported Elliott stating that
research on Witkin's dimension of field dependence-indepen-
dence "is probably better based on the Rod-and-Frame (p.2)".
For the purpose of the research to be outlined in this paper,

therefore, the RFT will be used.

-
~

In the course of the Witkin et al. ﬁiscussion of some
of the studies they conducted which preceeded their major.
1954 formulation, the authors stated that, "in a variety of
ways, the evidence suggested that each person tended in dif-
erent orientation'situations to exhibit a charécteristic way
of perceivingp which was not readily subject to change (p.10)".
Additionally, Witkin et al. intended in their 1954 work to
study two.important problems, the first of which was "the .
extent of perceptﬁal_self-consistency" among peop;e and the
second, how perception differs among people, | .

Relative to the first problem, Witkin et al. repor%—
_ed (1954, p.?2)-test-rete§t correlations for males over a
three-year period of .84 for the RFT and .89 for the tilting-
room—tiltiqg-chair test. Correlations for females were ;66 |

and .89 respectively. This longitudinal study was actually

-



conducted. by Bauman (1951), .Additionally, Witkin et al. ¢ '
reported that; ' | | ’
| "With few exceptions. the test-retest
cofrelé%iohs are of about the same mag-
nitude’as corresponding uncorrected odd-~
even cor;eiations. This indicated that
performance over a period of time is about
- as§stab1e_as perforhance.from trial to
trial within the same test. Together,
tﬁeée results provide striking evidence
= of marked stability in the individual‘s
manner of perception (p.72)". .
In a later werk, Witkin, Dyk, Faterson, Goodenough &
and Karp (1962) mentioned again-Bauman'v (1951) work and report-
.ed a study conducted by Fliegel (1955) on 17-year-old hlgh-
school seniors, who were retested three years later, prov1d-
ing test-retest correlations which' were ‘"extremely high, sug-
gesting strikiqg stability in.mode of field approach over
periods rangihg from 1 to 3 years {p.369)". ‘
Obviously, the stability over time of the phenomenon
of field dependence is Q\pre381ve. However, i:/p;llty can
also be measured in terms of the phenomenon s'sensitivity or
imperviousness to env1ronmenta1 and/or internal 51tuatlons.
such as ‘drugs, alcohol ingestion, stress, or spec1al traine-

ing.



. Experimental Sté;;es of Stability of RPT Performance

(1) Studies Supporting Stébilitg

Franks (1956) found no significant differences in RFT -
performance among subjecfs given an amphetamine (dexedrine),

a barbiturate (sodium amytal), a placebo, or nothing. " Pollack,
Kahn, Karp and Fink (1960) studied the effects of tranquilizers,
an anti-depressant,'and either electric or inhalaht convule
sive therapy on RFT performance. No significant gifferences
were found on the before-, duriqg-. or after-treatment scores
for the drug-treatment groupsﬁalthough,‘inexplicably, the con~-
vulsive subjects showed a decrease in RFT performance. Witkin
ef al. indicate that, "in general, the resulté...are consis-
tent in suggesting that mode of field.approéch tends to remain
stable with changes in psychological state induced by vafious
kinds of drugs although apparently not by convulsive seizures

" (p.271)". '

Relative to special trqining.,Witkin (1948) was un-
able to obtain changes in field approach ds a. function of
training: specific?lly. discussiohs of orientation problems
and practical demonsfrationé. Witkin et al. (1962) mention-
ed an attempt to modify field dependence with alcohol which
failed, but gave no reference, in which alcoholics showed no
significant change in RFT or Body-Adjustment-Test {BAT) per-

formance following consumption of alcohol. A significant
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decrease, however, was found in.EFT scores. Witkin believed

this was due to a decrement in attention maintenance and

speed due to the alcohol aﬁé‘ﬁot a change in the mode of
perception., Karp, Witkin and Goodenough (1956) also reported
that aicohol ingestion provided the same resuits. that of no
change in RFT or BAT scores, but a decrease in EFI* performance.
These authors noted that "it is reasonable to conclude that
alcohol ingestion does not affect perceptual field depéndence
(p.264)", Kérp and Konstadt (1965) compared performances of
alcoholics with different lengths of alcoholic histories and
found that the length of drinking)did not affect performances
on the BAT, RFT, or EFT., It was found, however, that field
dependence increased with‘age and was greater among alcoholics

|
than their matehed controls at any age. Karp, Witkin and Good-

" -enough (1966) examined the effect of a cessation of drinking

on the same three measures. Drinking alcoholics did not differ

" “*significantly. from alcoholics sober for at least 15 months.

The authors concluded that there was evidence for the stability

of field dependence "over various phases of the alcoholismic

t
cycle”.

(2) <Stvdies Mot Svonortine Stobility

At the conclusion of the introduction .of his 1954

. text, Witkin indicated the heed for more research in two spe-

cific’ areas; the first was the "extent of perceptual self-con-

sigtency”™ and the second, perceptual differences among people.

N\
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The former, the cbnsistenéy of:perceptual patterns within
people, was later studled to a con31derable degree, as out-
lined above. with the consensus that field dependency was
essentially stable. It was in 1961, in a gtudy conducted by
Elliott, that the results of these studies, relative to the
stablllty hypothesis, were first challenged.

Morf and Howitt.(1?70) saw two interpretations arising
from the work on;fieid.dependence. The first, essentialiy
Witkin*'s, was fhat field dependence wés a “cognitive or per- -
‘ceptual style" and, as such, was characterized by "“generality"
across virtually all human operatlons, perceptual, intellect-
ual, motivatlonal. dﬁfen51ve, and social, Additionally, field

dependency'@as stable over time. The alternative hypothesis _
outlined by Morf and Howitt was Elliott's, viz., that situatione
al determinants are péramount 1n determining the level of field
'dependence. Elliott stated the following;
“"+...the field dependent person does not

, 2lways act dependently. Iz may be more

accurate fo state\%hat he reacts with dis-

ruption and ineffectiveness in the face of

strange or unstructured stimulus configura- -
tions, such disruption leading to conform-

iné behavioﬁr only whenlthere is available

something obvious to conform to, like a '

luminous frame, or a confident confederate (p.28)=,



. _ -
Elllott used studies by Llnton (1955). Gross (1959),

. -
and Block (595?) to support his d13rupt1on hypothesis\ Llnton

reported that de51gn dependence (EF

ted p031t1vely with

increases in reported autokinetic movement in

of influence exerted by a confederate. Gross foudd she Was

by introducing a bogus "distorting lens” between them and

the RFT apparatus. Also, Gross made changes in ingtructions. -

which led subjects.to expect more available alternatives,
making them 1ncrea51ng1y ‘"uncertain® of _RFT Judgments. 2 High
frame dependent SUbJeCtS tended to view themselves as feeling
. "uncertain" significantly more often than frame independent
subjects. The latter saw themselves as "expectant". Block
indirectly supported Gross. He found that groups differing
;1gn1flcantly 1n degrees of frame dependence did not dlffer
in degree of yleldlng in an Asch-like conformity task. - How- '
ever, they wer;351gnif;cantly different (p<.001) in the degree
of selfynated confidence with ‘which fhey madg their judgmenps.
Thus, two main interpretations of fiéld dependence-
independence emanated, Witkin's cognitive style and Elliott's
dﬁsruption hypothesis. Morf and Howitt sugsested that. these two
are not "mutually exclusive" but ma} rather'"emarge as part
of the same comprehensive and detdiled explanation of field-

dependence (p.703)". The latter authors_stated that the dig-

ruption hypothesié may contribute to making the comprehensive

i
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. p .
explanation of field dependence ."more molecular" and "lead

to .a focu351ng on the processes and on the immediate ante-

'cedente of the cognitive style of field-dependence (p. 703)».

Witkin, Dyk, Faterson, Goodenough and Karp (1962)

reported one study by Davis, McCourt and Solomon (1958) in which

" no %dgnifioant effect was found on EFT performance for sub-

jects maintained for extended periods in a ‘sensory-isolation
situation. However, Jangson (1968) reported Goldstein and
Chotlos' (196f%~eontrar9 f:nd1nﬂs. The latter found sig-
nlflcant decreases 1e¥E:eld dependence, using the RFT measure,
during a 3 month period of hospitalization and treatment.

Jacobson (1966) showed that 1 hour of moderate sensory dep-

‘rlvatlon resulted in s1gn1flcant reductions of field depend-

ence, as measured.by the RFT, in college students, both male
and female.- ' . '

‘Jacobson (1968) attempted to synthesize his 1966
flndlngs with those of Goldstein and Chotlos by prov1ding sen-
sory deprlvatlon to hosp1tallzed alcoholics. His results
showed a significant reductlon in field dependence as a func-
tion of the sensory deprivation.

\

(1967), in which young, male gold miners significantly improved

Jacobson also reported supporting evidence by Astrup

thelr RFT performance following a 22 hour shift underground.

Jacobson believed h1s and the other studies reported put 1nto
-

question .the W1tkin et al. (1962) contention that “perceptual

\‘
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field dependence was a stable and unalterable characteristic®,.
Despite the Witkin et al. (1962) and Karp, Witkin and
Goodenough (1965) contentlons that alcohol ingestion did not
modlfy field dependence, Kristofferson (1968) found precisely
~the opposite: Using nonaicoholic. male university students,
'Kristéfferson réndbmly assigned the subjects.into an alcohol-
adﬁinistered’experimental group and a non-alcohol control
group. Neither group was found to differ significaﬁtly on
pretest RFT scores, A éignificant increase in field depen--
dence was found (p<301) for the experlmental group on the
'posttest, while no 31gn1f1cant change was Tound for the con-
trols. Krlstqfferson contended that her study “"shows that
field dépendence is unstable in the sense that it can be
'changed by alcohol (p.390)", { ' '\kx
The{general area of field dependence is .marked by dis-
agreement along at least the aimcnsion of itgs stability and ,”/
sqnsitivi%y-imperviousness to internal states and external
'stimulatiOﬁ. The Witkin et al.‘positioh iz that the phegom-
enon ig stable, both over time and with regard to its apéx‘ﬁ
parent insensitivity to internal and external stimulation.
On the other hand, Elliott, Jacobson and Kristofferson have‘
. all shown that field dependence is less stable than contend-

-

q ed,
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RBackeround on Arouszal and +he Palmar Sfwent Pwocedure

Epstein (1972) relied on WOodworth and Schlossberg
4195&) for a definition of arousal: "a céncept that refers
to the level of excltatlon of an individual along a dimen-
sion that varies from relaxed sleep to emotional excltement"
This is obv1édoly a very complex andrbroad concept.’ A state
éf.arpus;l involves virtually_fhe whole organism, autonomic
functioning, voluntary muscuiature and neural activity,
Bindré (1959) argues that because the various levels of arous-
al are manifested in‘xhese thfee areas, it may be possible
to employ physiologica&\ﬁeasures to estimate the degree of

arousal present,.

Davis and Buchwald (1957) exposed a variety of pictures

to human subJecto while simultaneously. measuring several auto-
nomic and somatic changes. The various measures showed, in
some cases, a m;nophasic decrease. in others an increase and
in'sfill others a diphasic change. The authors concluded that
all of the several autonomic-somatic functions do not covary.
However, Dav1s (1957) later sought to determine if some of
the functions do vary together under certain circumstances.
He decided that, under conditions of simple sensory stimula-
tion, mild exercise and viewing pici?res, any new stimulation
produces an increase in sweat gland {palmar) and muscular
activity (extensor digit) more consistently and clearly than

in other functions.

l.‘
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Bindra maintains that “the presenfationlof a simple
gstimulus increases level of arousal” and that the increase
uis roughly p?oportional to the intensity of_th stimulus”,
'Arpusai is also a function of "riovelty" of the stiﬁulus; witﬂ“
adaptation following répeated p:;sentations.
| Noise and white noise have been utilized extensively
to produéé arousal (Davis, Buchwald & Frankmann, 1955; Berlyne
& Lewis, 1963; Olthn. 1964; Shipman & Héath._léé?). Berlyné. .
Bbfsa. Hamacher and Koenig (1966, p.1) supported the aséhmption
that white noise increases arousal with several arguments,.
‘which include:
. . a) neuroanatomical and neurophysiological
evidence that all exteroceptive stimulation
activates the reticulaf abtivatin% system,
+ b) the finding that continuous white noise
causes skin resistance to drop significantly
over a period of 15-20 min., in conditi?ns
that would otherwise leave skin resistance
Qirt&glly unchanged (Berlyne & Lewis, 1963),
c) the finding that sound increases muscular
tension (Davis,1948). '
White noice annrare ﬂpproéri1£" ne an :rnquj Arent in A
———

study of RFT performance because it can be onzoing. through-

out the RFT t»ials,
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Tﬁe paImar'swegt procedure is suitahle for measuring
aroysal for several reasons. First, Davis (1957) found that
any new stimulation produces an increase in palmar sweating
and muscular actifity. Other objective arousal measur;s, such
as ‘pulse raTe, finger volume and respiration rate varled in
d1fferenf ways with different types of ﬂtlmulat1on.‘ Second, )
the latency period for palmar sweat change after presentatlon
of an unexnectnd stimulus is apnrot1mate1y .0 sec. (Birdra,
1959). Thlrd, administration of the palmar sweat procedure is
simple, fast, and relatively unthreatening. Fourth, Light
(1951), whe reviewed,&he history and development of the palmar
sweat measure, hasrshdﬁn %t to bgégglid through comparisons o%
"hormal"ﬁand "anfiety neurotics" in therapy aﬁd has demonstrated
a decrease of palmar sweat with therapy. Finally, Gladstone
-(1949) showed that palmar sweat measures decreased under re-
laxing conditions‘(softfmusié) and increased under "stress"

situations.

. o ?j
Studies of‘?ffocts of Aro;;;;“ﬁ;;?huldtion on Ré&/?erfofmance
-The area demling specifically with the effects of

. &
arousal manipulation of RF1 performance is also réblete with

inconsistency. A review of the literature in this, area
indicated conf1ict retween those T~¢=1'Jcn"'t'iﬂ-'vr,t:ha'l: arousal
impairs RFT’anformance and those finding that arousal im-

proves RFT performance. Other studies’ reported no relationship,
)

1
et

oo g
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. Oltman (1964) employed white noise at 100 decibels
{db) to induce arousal and'feuﬂd that RFT performance was
significantly improved. He cited Easterbrook®s (1959) hy- L
pothesis that arousal reduces responsiveness to peripheral -
cues, which Callaway (1959) lebelled "narrowed attention'.
Essentially, a subject respondi;é lesg to peripheral cues
will be less attentive to cues derived from the field and
should thereby be less field dependent. As support, Oltman_
referred'to.Callawe&'s study in which the author found that |
drug-~induced arousal (amobarbital and methamphetamine) fa-
cilitated performence on "one type of embedded fighres test";~
‘ On the other side, Hill and Feigenbaum (1966) found
that threatened'self—esjeem through subject—errecating feed-
back on social judgmgits iﬁg:ired-ﬁ;rformance on therRFT) with
subjects moving toward the field dependent direction.
Feintech (1970) tested subJects on the RFT under
three experlmental condltlons. a test—retest condition, a high
drive and a low drive condition. The high‘drive‘wes attained
with random elbctric shocks. His coﬁélusipn was that “increas-.
ing drive level leads 'to greater tendency to rely on the sur-
'roundlng visual f{gld", and vice versa.
orf and Howitt (19?0) experimentally induced arousal
using u solvable anagrams and thelr re°ults gave tentative “
support to the hypothesis that "within a narrow range of 1n—

termediate arousal or disruption. levels the greater’ the.
A :

d
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'phy51ologlcally measured dlsruptlon, the rrreater the decre-
mental effect on RFT performance (p.707)",

Chess. Neuringer and Goldstein (1971) SJmultaneously
measured arqusal tevels, using skin resistance and  heart rate,
over a seven week period of RFP testing. Their results
showed that RFT performance improved as arousal level de-
‘creased. _ ‘

Studies fineing no relation between arousal and RFP_ .
. performance include Vaught and Bremer (1969) and Chess (1970)
 The fonmer study employed a 60-cycle massage vibrator to
create arousal. . No effect on RFT responding was found. Un-
fortunately. and like Oltman s study, no objective measure

of arousal was used to confirm whether or not an arousal state

was attained. Chess' study, .a precursor to that of~Chess,

- Neuringer and Goldstein (1971), also found that arousal was not

related to changes in RFP scores. Employing an EFT, Kraidman
(1959) tested individuals before and after estensiblj strese-
provoking heart surgery and found no changes.

The area of the effects of arousal on RFT performance
is, therefore, aleo quite unelear, as was the broader area of
the stability of RFT performance .reviewed above. However,
the weight of evidence would support the contention that”
arousal does impair RFT funetioning. This position is taken
because the major study to the contrary, Oltman's, did not

employ objective physiological arousal measures. Aieo, as



18 -

- mentioned above, the Vaugﬁt and Bremqr'stuay,‘in which no re-
lationghip was fdund. ﬁ%soudiq not ugilize any objective '
measures of arousal. In su;ﬁary,-the evidence is in favor
of probable decremental ﬁFT effects'under arousal because,
.a) more studies inaiéafg this difection than the contrary
and, b) those of the conirary have design shortcomings. .
Problem _ ‘ . j/f' ‘
- Several-quesfions arise from the‘review‘of the iit?@-
ature., First, is RFT performance, as a measufe_of field- ¢
dependence-independencg, a stable phenomenon or'not? Second,
and‘more specifically, does physioclogical arousal affect
RFT performance? Third, what effects do different levels
of arousal have. on RFT performance? Fourth, is there a
curvilinear relationship between different levels of arousal
and RFT performance, as suggested by-Hebb‘s (1955) hypothesis
of an inverted-U relationship between arousal and perfor-
hance? ' .
Hypotheses
; 1) An argusal étame, as measﬁrednby.palmar sweat,
is' induced by white noise.

2) Increased levels of ﬁhite noise increase the
level of arousal, ‘ : _

3) Arousal has a decremental effect on RFT performance.

4) A curv111near relatlonshlp obtalns between different

levels of arousal and RFT performance.



CHAPTER 11
METHODOYLOGY AND PROCEDURE

Subjects v -

Sixty subjects were drawn from a population of female
college students and hospital staff and assigned to Study I of
ﬁherexperiment. Sevgnty-five subjects were later drawn from these
groups and assigned to Study TI. Study I consisted of five
experimental groups and one control group; Study II, of four
experimental groups and one control group. .The subjects were
randomly assigned to each of these conditions.

Apparatus

The apparatus consisted of a Lehigh Vaglley Electronics
white noise generator, Model 112-05, a Marietta Apparatus ' -t
Company Rod and Frame Tﬁgt. Model }8-10, a Photovolt Cofpor-
ation Densicord Recordiﬁg Electrophoresis Densitometer, Model
542, with‘attached inte%rator. and an audiometer. The dimen- ™
sions df the RFT were 42.75 in. per side’luminous frame and
a 40,50 in..luminous.roq. A standafﬁ metal laboratory stool
was used to‘seat each subject during RFT testing. In addition,
a totally darkened yoém was used for the conducting of RFT
trials. The ambient noise in this room was consistentl& 42db s

Materials required for the palmar sweat measure in-

clude a ferric chloride and acetone solutioﬁ, a 5% tannic
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acid solution prepared in digtilled water and Tiltered, |
Dietzgen No:198M mimeograph ﬁaper.-a dietic weigh scale, _
rubbing alcohol, cottonswabs and a plate glase surface. The
procedures . to implement the palmar sweat measure were as those
outlined by Mowrer (1953, p.599) and Solley and Stagner (1956)
and as spccified in detail below, nﬁcept for the use of
rubbing alcohol as a cleaning agent rather than ether.
Procedurc

The study consists of two experiments, referred to
as Study I and Study II. Study I involved the establish-.
ment of'the relationship, if'any, between white noise and
arousal. Study II investigated the effect of several levels
of arocusal on RFT pepformance.
(1) Study T
Following'the random assignment of the 60,spbjects
of Study I ‘to one of six_conditions, each subject was given
a cursory explanation of the experimenter's purpose .- Specif-
ically, tpey were told that the amount of perspiration on their
right and left index fingers were to be measured. This was
the only information provided. 'Subjects were then given the
first palmar sweat ﬁeaéure of their p:eferreq-haﬁd index finT
oy ger. Following this, the non-preferred-hand index finger was
/:,_?repaned. Fifteen seconds prior to the second pPalmar sweat
measure the appropriate level of white noise was intrgduced.

Subjects were next asked to complete an adjectival rating

o
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scale designed to assess subjective impressions and feelings.
The rating scale consisted'of 10 adjective continua, five of
which were meaningful, along with five "fillers” (see Appendix B).
The former five included "anxious-calm", "tense-relaxed",
“insecure-secure",'“certqin-uncertain", and "unaroused-stim-
ulated”. A 7-poiﬁt rating scale was used. Fpllowing com-
plétion of the rating scale, each subject wés thanked for
her participation and given a more detailed explanation of !
the experiment: : -/

The administration of the palmar sweat précedure
essentially consisted of swabbing some of the ferric chloride
and acetone solution on the subject's preferred:hand index
finger, after it hadbeen cleansed with alcohol. After al-
lowing the~finger to dry for 30 se?;, the subject placed the
finger on a small piece of mimeogréph paper, treated with
the tannic acid solution, on a small dietic scale;”holding
a constant 8 oz. pressure for 2 win. The more. profuse the
swéat%ng.’the more ferriclch1oride,and acetone solutiﬁn was N
deposiﬁgd on . the paper, causing it to darken. The print was
then read, on a densitometer {Mowrer, 1953), by the amount'of
light impedance in microampere output change of a photo-
electric circuit containing a microafimeter. The attached
integrator gave aﬁ objective count of the amount of liéht
impedance. Each subject's prints were read twice and if the

integrator varied slightly in its reading, the mean of the
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two measures was-used.
(2) Study TI

Seventy-five subjects were randemly assigned to a
control or one of'four expérimental conditions, 15 per cell.
Each subject was then told they were to participate in a study
involving the pe?ception of the vertical. Detailed and vér-\
batim_instructions are prpviaed'in Appendix A, Next, the’
first 8 of 16 RFT trials were administered, following the éro-
cedufe outlined by Witkin et al. (1954, p.25), with the
exception that the subjects adjusted the rod by means of a re- .
. mote device and the subjects®' chair. After the first set of
'RFT trials the room's lights were turnec on. The subject
was informed that everything would be repeated, except that
"noise" would be "intfqduced“. Each subject was. told that
if the noise was found to be "too unpleasant" to-interrupt
' the experiment. The appropriate decibel level of noise was
turned on, the lights extinguished and the second set of 8
RFT trials administefed. The total between-sets pause con-
sumed less than 1 minute. . |

The control groups of Studies I and II received
thé same treatment as the experimenta{ groups, except, of
course, for the act&al noise introductions,

As outlined by Witkin et al., (1954, p.25), the sub-
ject's stool was placed 7 feet;from the RFT. The,fréme tilt

was set, as also specified, at 28 degrees and the rod at 20

- .
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degrees. The eight trials of each RFT set were given in the
following sequence: frame, LLRRLLRR: rod, LRRLLRRLj; where‘
L and R stand for left and riéﬁz of the subject looking at
the rod-frame configuration. The RFT scores were ‘the euﬁé

of absolute degree deviations from zero.



CHAPTER TII
PRESENTATION AND ANALYSTIS OF RESULTS

Methods of Analysis
. ~The data of Study I were‘énalyzed by means of a

6 (control and 5 levels of white noise) » 2 ("without" and
"with" white noise) analysis of variance with repeated meas-
ures on the second factor, én analysis of covariance, and
Newman-Keuls'%eéts. In addition, the five ﬁeaningful cqntin-
ua of theISu%jective adjectival ratings of Study I were anal-
yzed by means of a 6 (control and 5 levels of white noise) x
5 (adjectival continQ?) analysis of yariapce with repeated

» -

meagsures and Newmar-Keuls teéts.

Study I consisted of five levels<of white noise (65; 75,

85, 91, ana\gﬁdb), each defining 15 sone intervals, a control
" group and theﬁ"without“‘and."with" white noise conditions, .
hereinafter re{srred to as No White Noise (NWN) and White
Noise (ﬁﬁ;. The analysis of covariance was calculated to sta-
tistically eliminate any differences in thg WN condition at-

tributable to factori\gfher than the presence of white noise.
| The WN.condition was the variate and the NWN condition the co-

variate. From this analysis the adjusted WN means were deriv-

ed.

In Study II, onty four levels of white noise were used

»
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(63, 75, 85, and 91db), along with a control and the NWN and
WN conditions. The hiéhesf noise level (95db) used in Study
I was dropped in Study 11 for two reasong. The first was be-
cause of the posclhle damaginrr physiologlcal effects on sub-
Jects exposed to such a level for the considerably longer ex-
perimental period involved in Study II. The second wasg due
to the fact that the data from Study I. indicated the second
highest level of whlte noise (91db) produced the h:%hest lev-
el of arousal, making the 95db level 10s9,crnt1ca1.

The datalof Study II weré analyzed by a 5 (control
and 4 levels of white noise) x 2 (NWN and WN} x 8 (number of
trials) analysis of variance with rgpeated measures on the

second and third factors, Newman-Keuls tests, and a sign test.

Results
(1) Studz T

Table 1 contains the means and standard dev1at10ns
for the palmar sweat data of Study I, under the NWN .and WN
conditions, and the adjusted WN means from the analysis of CO=-

variance. Data from this tab

are plotted in Figures 1 and 2. , q
Figure 2 provides the same informgtion as Figure 1 but displays
the grovps arr nged on the horizontjl aiis according to their
level of arousal, from loWég} to' h1 hest. This is prbvided

in order to assist in maklng mean1ng ul comparlsons. Inspec-"*

tion of Table 1 indicates ‘that in fplr of flve cases the experi-

mental groups' means fofr;he sweat heasure increased with



PATMAR SWEAT MEASURES OF CONTROL AND
EXPERIMENTAT GROUPD

TABLE 1

S, WITHOUT (MWN)
“ANDWITH (WN) WH1TE NOISE

26

e ]

Adjusted
. Without With . WN
Group -
M SD M SD M
Control 1.h0 24,48 36.65% 4 34,62# 50,30
II (63db) 46.h0 41,25 79.85 48,34 80,82
IIT (75") 40.70 18.11 38.50 26.60 L by
IV (85") 32.30 28.99 42,70 31.69 56.00
Vv (91+) 71.70 49,09 95.20 47,14 74, 04"
VI (95")~J§g.o5 34,48 0 70.60 - 41.68 57.88

* also without

~



a

27

: Lmqaoa 28TOU 93TUM passufpe pue ednoan Hapuoﬁﬁuonxm
pue ‘TOJIqUOH FO 847U J0981833UT JuaMsS .Hma\ﬁ.a weeR ‘L "OI4
(S1381230) 3ISION 3LIHM 40 wiﬁm._

S8 SL £9
A —% . Al . 11 ] 9

a3ilsnray v

. Hilm ®
LNOHLIM =

o

0e

or

0s

09

*

(SLINN HOLVHOILINI) SNVIW 1V3IMS HVNIVd



e —

28

*Tesnore jo Jepio Sutpuedsss uwy sdnoxg Te3uenyIadxy
PU®B Tox3wmo) jo s3tum J03BIZ33UT 3woMSE xeuted wesy 2 *nrg

(871381030 ) 3510N ILIHM 30 S13A37

56 58 5
16 i A Al 10 2

\\. . Hilp ®
, ~ 1NOHIIM =

(SLINN YOLVY93IINI) SNvIpN VIMS dvNivy

e o



4 . 29

L]

the presentation of each euccess1ve level of white noise. rel- .
ative to the NWN conditione, as was expected. Group III (75db),
‘however, showed a silght but unexpeeﬁZd decrease in palmar
sweat unde:uthe WN condition., This was probably a chance
fluctuation. The other four groups all phowed substantial in-
creases, ‘in parthular. Groups II and V., Theﬁ}ngrease on the
WN condition for Group II was quite high, indicating the low-
est level of white noise had a considerable arousal effect,
Plausible reasons for this will be discussed in the follow-
ing chapter\ These results indicate that a linear relation-
ship does npt exist between iﬁcreasing levels of whlte n01se
and increasing arousal. Rather, the relationship appear@ﬂ}r-
regularf -

In the anélysiq of variance, presented in Table 21
the dlfferencev betwecn the arousal groupé{due to the Aiffor. -
en® levels of white noise is sipnificant (p<.05). Newman-
Keuls tests of the pelmar-sweat WN. data showed'Group v sigpif-‘\\\
icantly (2(101) mor'e aroused by their particular level of white.
noise than were Croups IIT ane IV by their respactive levels,
Group V also differed, at the game level of confidenee, from
the Control ﬂfoup. As can be geen in Table 2 the arousal
measures oh the WN Condition were significantly hlgher (n<.001)
'than those under the NWN condition,

N ~The analysis of covariance results, summarized in

Taple 3, indicated the experimental treatments differed

P £
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TABLE 2
ANALYSIS OF VARTANCEééF PALMAR SWEAT MRASURES O CONTROL
AND EXPERINENTAL GROUPS WITHOUT (Nwn).
AND WITH (WN) WHITE NOISE

[N

Source N aft Ms F . P
Between Subjects (Sg) 59 , "
Levels of White Nojse (IyIN) 5 7884.58 2,97 <05
Subject _Within group error (a) 54%. 2651,31
Within Sg 60

A . i
NWN and wN 1 5128.66 14,17 <001 -
IWN x NWN and wn 5. 854,08 T 2,36

NWN and WN x 5SS within error (b) g4 361.87

- .
.. Cy
~
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ANALYSIS OF COVARIANCE OF PALMAR 'SWEAT WEASURES

;-

Source

daf

MS. P P
Total 58 .
Error 53 1635.41 . L
Levels of White Noise .5  5678.35 347 ¢ o1
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siénificantiy (p<.01) when the NWN measure is held constant.
The ana1J51s of covarlance thus shows the experimental treat-
ments to differ at a hlgher level of probablllty than the an-
alysis of variance. ‘

The subjective adjectival seven-point r‘.'.Ju."l:in;r scales
consisted of 10 continua, five of which were meanlngful, five of

which were fillers. "The flve meani:iﬁyl continua were - c0mprls-

L]

éd of "anxious-calm®", "tense-relax "1nsecune secure".

-

"certaln-uncertaln". and "unaroused-stlmulated" 'AThe‘iatoef
two continua were reveroed prior to their analysis'in-order

to attain conﬁistencylih aireotion. As a result, a rating of

1 represented the highestwaroosal and 7, the loﬁest. A. sum-
mary of the ana1J51~ of varlance on these data is contained -
;anable 4. The mair effeect for the control and five levels of
noise was not significant. The main effect for the second

- factor of fﬁio'anaiysis, the‘five ﬁeaoingful continua, was sige
_'nlflcant (p<.001), 1nd1cat1ng the flve subJectlve measures were
vlewed bj subjects as belhg qulte different. The "1nsecupe- .
secure" contlnuum had the- hlghest mean ragln‘ 5.78. The
"anxlous-calm" mean was 5,00, followed by the “tense-relaxed"
meah of 4.98, the "uncertaln—certaln" mean of 4,20 and the
"stlmulated-unaroused",mean of 3.65. Newman-Keuls tests "
showed each of these fieans differed 31gn1f1cantly (p<.01)

from the other.

The 'data from Study I indicated that.%@ite noise
: !



PABLE 4

ANALYSIS OF VARIANCE OF SUBJECTIVE
ADJECTIVAL RATINGS

33

)
Source - o df NS F P
Between Subjects (Ss) - 59
Levels of White Noise (LWN) ‘ 5  11.74 '1‘.94_
| Subject within group error (a) 54 6.04
Within Ss - . 240 | )
Subjective Continua (SC) 4 40O 29.70 <001
LWN x s¢ . - - 20 1.65 - 1.21
SC x Ss within error (b) 216  “1.36
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ddeé eventuate in arousal. Wdditionally, the levels of
white noise have differential effects on arousal, i.e., a
. low-level'of white, noige (63dp) can evoke almost as high a
level of arousal ag a much higher noise level (91db). The
lack of signifi ant differences between the control and white
n01se levels on the subjective ratings would suggest that
either the groups subjectively felt no more arousal with white
noise or, that objective and subjective measures of one's
' arousal level do not coHrelate too highly, i.e. that one could
be aroused accordingrto an objectivé measure, but not be aware _
vof this arousal. Néverthe}ess. a consistent difference between
Group VI (95db) and the Co”trol group was apparent.. Group VI
scored lower, in the arousal direction, -than the Control group

on each .0of the f1ve contlnua of impors.

. (2) \s.tiéx 11

The RFT degree error means and gtandard deviations
of Study II are presented in Table 5. By observation, qné
Ean see minimal differences between the mean NWN RFT scores
of the U4 experimental groups. Howéver. the Control groupﬁNWN
mean is considerably hlgﬁzr, as is its standatd«dev1at10n.
This ;as probably due to chance’ factors in the assignment
of subjects to groups. The Control group was comprised of sub-

jects more heterogeneous in RPFT crror than were the experimental

\ »



TABLE 5

RFT DHGREE ERRORS OF CONTROL AND EXPERIMENTAL
GROUPS WITHOUT AND WITH WHITE NOISE

}

— e
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—

With

—___ Without
Group
~ M SD M SD
Control \> 71.06 - 65,587 68.73% 61,273+ ’
ITI (63db) ./~ 53,26 5.53 5b,h0 i 13
III (75db) 55.00 9,07 65.60 63.40
IV (85db) - 53.26 51.63 59,60 Lo.31
vV (91db) " 52.80 50.56 53.26 52.15.

* also without



36

groups,
The analysis of variénce for the effects of various

levels of wﬁ1te n018e on RFT performance is presented in

Table 6. No signlfncant differences were found between the

NWN and WN conditions and RFT error scores, nor between the

several levels'of white noise and RF?T performance.‘ However,

each 1ncreased their error on the WN set of RFT trials, wh1le-~

the Control group's error dropped slightly on the "econd RFT

set. Some 47 of the 75 subjects 1ncreased their ‘error-on the

WN RFT set; 80 a sipgn test (McNemar,1955) was applied. using the

number of differences in the predlcted dlrectlon between- the

-NWN and WN RFT scores. The differences were found significant

QE<.05), indicating that white'noise does .increase error.

| The 8 RFT trJaJs. the third factor of the RFT anal-

ysis of variance, were significantly different (p<.001) On

both sets of RFT trials, the 4th, 7th, and 8th trials had con-

siderably more error than the other trials. In the NWN RFT

set, the most errors occurred on Trlals 8, followed by Trials

7 and 4. The reverse was true on the second RFT set. Trial

2 had the fewest errors. of both sets. )
Newman-Keuls tésts indicated a significant dlfference

(p< 01) between TF¥Tals 8 and Trials 2, 1, s, 6, and-3 on the

NWN cendition and between Trials 8 and Trlals 2, 3» 6, 5, and

1 on the WN condition. For the NWN condition for Trial ?. sig-’

nificant differences (pc.01) occurred'%etween Tria{ 7 and TriaiS'

¥



, " TABLE 6
\ . | _ |
" ANALYSIS OF VARIANCE OF RFT DEGRFE ERRORS OF CONTROL
AND EXPERIMENTAL GROUPS WITHOUT (NWN) .AND WITH
(WN) WHITE NOISE :

2 . | L |
m-—mmm
Source . ‘ g X d:E'J/ MS o o P
Between Subjects (Ss) 4

Levels of White Noise (LWN) N 177.12 Lo
Subject within group error (a) - 70 \?21#.02
Within Ss . 1125 \\\
NWN and #N | ot 49%20. .68
LWN x NWN and WN ~ b 25.06 .35
NWN and WN x Ss within error (b) 70 71.139
RFT Trials (RPFT) . 7 196.06 7.79 <001
LWN x RFT 28 18.56 .79
RPT x Sé\:ithin error (c¢) 490 25,14
'NWN and WN x RFT | . 7 1,417 1,21
LWN x NWN and WN x RFT - 28 8.08 .68
NWN and WN x RfT x Ss withinerror 490 11.87 . .

g

B
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2, 1, 5, and 6. For the WN condition. Trial 7 differed at

38

the .01 level of confidence from Triala 2, 3, 6, 5, and 1.
Tr1al h differed signiflcantly (p<.01) from Trials 2, 1. and
5 under the NWN condition and between Trial 4 and Trials
.24 3, 6, 5, 2nd 1 for ‘the WN condition., Additional differ-
"ences at the .Olrlevel occurred between Trials 2 and 3,
Tr}als 2 and 6, and between Trials 2 and § under the‘NWN .
‘cohdition. Finally, Unde} the WN condition, additional
-significant differences (2<.01) occurred Between Trials 1 and 2,
Figure 3 combines the palmar sweat data of Stuay I

and theﬁ%ﬂ‘data of Study II, both transformed to E scores

in o;def‘to facﬁlitate visual presentation. Figure &4, using-
the same T scbres, is preséwted with the groups on the horiz=
"ontal axls arranged in order of ascendlng levels of arousal.

I §

’ Thls more clearly 1lluatrates the 11near trond of thp rela:\;),

tionship betweon arous 1 and RFT error.‘

A
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CHAPTER IV
(’ DISCUSSION

The present study was conducted in two phases. The
fipét, Study I, was designed to determine if white noise evok-
ed an arousal state and if increasing intensities of. white
noise 1éd to corresponding increases in the level of arousal.
The primary purpese of Study II was to determine if and how
arousal might affect RFT performanc

Witkin, Lewis, Hertzman, Machover, Meissner and
Wapner (1954) and wWitkin, Dyk, Faterson, Goodenough and Karp
(1962), with support from Franks (1956) and Pollack, Kahn, Karp

-and Fin§)(1960). strongly contended that field dependence was
extrémely stable, both relative to time and to—-various intera
nal states and external stimﬁlation. Other authors presented
. results indicating fiéld aependence was affected by alcohol
consumption (Krivtoffnrsbn. 1968), sensory deprivation

’

(Jatobson, 1968), and convulsive thera?y Pollack, Kahn, Karp
& Fink, 1960). Add)tlonally, authors such as Hill and Feizenbaum
,(1965), Feiptech (19?0),_and Chess, Nenringer and Goldstein

(1970) found that RFT performance was detrimentally affected
by arousal, .while Vaught and Bremer (1969)7_ and Chess (19?0)
found no relation hetween arousal and RFT functionfév Finally,

Oltman (196&) found white noise- 1nduced arousal improved RFT -
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performance. _

) The results to be discussed in this chapter indicate
that RFT perfnrmanéghia’detrimentally affected by a;ousal.
More interestingly, the results saggnnt that various levels
arousal have quite an unéxpected effect on RFT pérformance.
This latter finding is probably the most cignificant of the
study. It sugrested that low levele of arousai have a greater

\Qecremental‘effect on RFT performance than do higher'states
of arousal. Th fact, there is a possibility that rather ex-
treme érousal levels may actually have an incgemental influ-
ence on' RFT functioning, as Oltman (1964) reported.

The results of Studies I and II wiITan individually

" digcussed below and syntﬁesized at the conclusion of the

~ TN\
chapter.: T B
(1) Study T ' s L

It is ¢lear from the data in Table that white noise
increases the érouéal level, as'measured-h?ﬁfhe palmar sweat
procedurel These findings are consistent with the results

of previous studies, e.g., Berlyne and Léwis. (1963), and
Shipman and Heath, (196?5, and predictable in view of tﬁe rel-
atively intense leﬁe]s of noise utilized. Bin@ra (1959), in

a "generalization®, indicﬁ}ed that in‘using auditory stimuii
(tones, white noise).‘the arousﬁl increase is only "roughly"

A )
proportional to the stimulus intensity. This was not the

L)
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case in Study 1 of this experiment. As the level of'white
noise increasead from 63db to 95db, at™15 sone intervals, the
Increase in arousal was sqmewhet irregular. This irreéularity
is contrary to the results of Davis, Buchwald and Frankmann's
(1955) study. IThese authors used a 1000 cycles per second
(cps) tone at intensities of 70, 90, and 120db and measured
arousal by means of muscle-action potential and galvanic skin
responses (GSR). The former measure did not differ bhetween
tHe 70 and 90db levels but did increase dramatically between
30 and 120db. The GSR increased sllghtly between 70 and 90db
and then increased as sharply as. the muscle-actlon potentlal
responses. However, onef%f the reasons the 70db 1000cps tone
a

in the above study was found less arousing than the 63db stim-

ulus of the pregent study may be the difference in quality

.of the two stimuli. White noise is a less clearly defined,

more novel and noxious stimulus than is a 1000cps tone. The
latter is very prominent in music and is thereby much less
novel than white noise, Both the novelty and noxious quality
of a stimulus aore two important factors in evoking arousal
(Bindra, ».230 and p.238). Asg n result, it is not suprising
the 63db level in the present study eventuated in more arous-
al than did the 70db 1000cps tone in thn Mavis et al. study.

‘ The most ohv1ous deviation, therefore, from Bindra‘s

e

hypothesgized "roughly" proport&onal relationship was found in



Group II (63db), which registernd the second highest level
of arousal. This was contraéy to expectations, not only be-
cause it wac the lowest:level of stimulus’intensi?y, but also
because habituation has been reportqd to bccur more rapidly
2t the lower intensities,of éqy;éﬁthan tha highe;_(Davis,
Buchwald & Frankmann;.1955)f It was assumed that if habit-
uation did occur it would hgve been manifested in lower palm-
ar sweat readings at the 63db‘levcl." . ' ”‘/:>I

‘ There ave ot least two plausible expianations f;}
the high level of arousal found with Group II. First, the
increment of tﬁis stimylus; 63db, ovef the level of noise
consistcntlxkpresentlin the laboratory, 42db,'ﬁas not lafge.
Thus, thié incrense may not have been sufficient for the
subjecté to discriminate between the white noise stimulué
and the surrounding noise. The lack of a c]eafsdifferentia-
tién may have led to some_confusion, unqértainfy and increas-
ed anxiety due to the ambiguity of the stimulation. K This would,
in turn, elevate the_arousél measure (Bindra, p.242),

The segbnd and perhaps-leés like]; explanation may

be that the low intensity of the stimulus for Gfoup IT may
'have begn perceived by many sﬁ?jects in this group as not
représénting the "true® éxperimental condition, but, rathef,
' aé someEﬁ}ng of a precursor to tﬁe "real" condition, which

they may have anticipated anxiously. In other words, the low

.stimulus intensity may have been viewed ominously and been,

LY

#



thereby, more arousing. Many subjects in;§teay I quiekly
récognized that the second ﬁalmar swea£ heaeure_would be con- .
ducted under a slightly different condition. For the subjects
in other greups, the relat}yely higher noise levels represent-
"ed that 'altered condition, whereas those in Group II may have
perceived the 63db condition as not sufficiently intense to
define an experimental cendition.

In summary, the highest level of arousal was found
1n Groun V (91db). It was assumed the highest level would
occur w1th the group’experiencing the highest noise‘inteﬁsity,
Group VI (95db). The lowest afoueal level occurree, as expect-
ed, with the Contrdl group. Group IIT was second lowest, .
followed by Group 1V, Group VI, and Groups II and V.- The
overall pattern presented % herefore, is a rather 1rregu1ar
one, with both Groups II and VI deviating somewhat from the
expected order. However, this may ee an‘aecurate representa-
tion 'of what effects various white noise levels have in in-
ducing arousal. Some support for this contention is found iﬁ
Study II, in which the two highest arousal levels of Study I,
Groups II and V, behaved similarly under the mame levels of
_noise on the RFT. o " iy
The subjective rating data, outlined in Table &, ;reveé
~somewhat suprising.' It appears that subjects generally are

inaccurate in the monitoring and estimation of their level of

arousal, or, are reluctant to reveal an arousal sta?f:~ Two
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additional explanations for fhe_lack of significance of
group differences are possible. First, some subjects may
. have viewed some of the meaningful continua as éonnoting

something psychologically unQealthy and/or demeaning, such

ﬂ? as "anxioﬁs". "tenge", and "insecure". As a result, they
y f;;may ﬁave'scorbd their feelings in the opposite, more "healthy"
di?ection. ‘Observation of the subjecfive-data supports this,
as the,two highest continua are the:"insecure-éecure“ and
*anxious-calm" continua, both of which were Scored in the
‘ healthier directions. it is also possiblg that this finding

: ~ ‘ :
+ . represents an attempt by the subjects to reassure the exper-

—

imentzr that the conditions to which" they had beén exposed
wére not unpleasant or axersive. Nevertheldss, Group VI,
‘which was expoged to the highest noisec level (95db), did rate -
their feelingec of arousal higher than the Control gro;p on
each of the five meaningful continua. Thig suggests that the
95db condition did evoke a uub3ect1ve feeling of arousal, whlch
was cxpected in V1ew of its 1ntnn°1ty Ninety-five decibels
is close to the "discomfort" level of 110-1é0db reported by
Silverman, Harrison and Lane (1946).
?In conclusion, the results of Study I indicate that
white néise:dqes evoke arousal and thét varying intensities
~of white noise éppear to have differential -arousal effects,
with the lower and.higher intensities seemingly more effective

_in'creating arousal than moderate levels. Also, the data from



s

%he sﬁbjective ratings oflafqusal sugrest that, g;;E?hlly,
subgecta are cither unaware of their objc;\\vely-measured />

arousal or, are reticent to bhetray such 2 state,.
1

(?) Study 1Y

The ﬂﬁ"lj"]" of var11ncc nf the r00u1ts of Study II,_

RFT performance and four levels of white noise, showed no sig-_
nlflcant differences for either the Jnoreaq1ng WhltP noise
levels or the NWN-WN conditions Indlv:dua]'differences on

the R#;d much like the palmar sweat measures, are extrcmely
large and have oceurred -in similar studies, e.g., Morfland
Howitt (19?0). Individual total scores on the WN RFT ei"hf- _
trial set, for examble, ranse from five degrees to 26? degrees.
As these 1rd1v:du11 differences 5¥e represented as error var-
ince in the analysis of variance, the experimental_efﬁects

may have been neutralized. However, the data did show con-
sistent increaces of RFT arror for all experimental zrcups on 3'
the YN set of trials. The Con;rol £roup decreased clightly

on the secoﬁd set, a% might be expected.from the incrégsed
familiarity with the apparatusaand the iack of any noisc in-
4tfusion. The sirm test, however, of the differences within-
sub jectc on thc'PVN and WN RPT sets of trials, was 51gn1fzcant, 
indicating thnt white noise has a decremental effect of RET
performance. :This Supports the previous findings of Hill and
Feigenbaum (1966); Feintech (1970), and Chess, Ne 'inger‘and’
Coldstein (1971). o
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‘The error increase on RFT WN trials may be explained
. by Broadbent's (1958) theory ‘that noise cre tes brief inter-
ruptiong in the intake of information from-a task at which an
individual is working. These "internal blinks®, as Broadbent
refers to them, occur after the stimulun input has entered
the nqpvous‘system, but before the input is analyzed. The
"internal blinksf'eould either be a short but complete block
in the analysis of all stim;lus input, or a temporéry shift
of the input analyzer to some sense not used in the task.

- The“third factor of the analysis of variance, the
eight RFT trials, had a significant effect. Trials 8, 7, and
b on both sets were highest.in error. On the first set: the
most errors oceurred on Trial 8, followed by Trials 7 and &4,
in ﬁecreasing order. This pattern%vas reversed on the second

- set, wherein Trial 4 was highest.in error, followed 5y Trials
,f and 8. This was not unexpected.in view of Singleton's (1953)
findings of a deterioration in ﬁerformance 6ver even the first
.-few mlnutes of a perceptua]-motor task. The optimal perfor-
mances occurred oq'rrlal 2 of both sets. ’
Phene data mlght suggest that reactive inhibition and/or
‘héredom were operating at both the pnd and middle of each qet. o
Perhaps wha+‘1v seen here is something analogous to the osc1l-
Jdation of Jnhlhltlon to which Hull “oferv (1943, p. 319) Oﬁe
/of Hull's postulates sucgested that the excitatory potentlal

relatlve to a partlcul ar response is not stable, but rather
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varies in strength from_trigl to trial denending on the
oscillating inhibitory factor associated with the.response;
This‘may eiplain @o gome degree the'inconsistgngxnang_uneven—
ess evident in performances bver_the eight-RFT trials. On
both RFI' sets the best performances occurred on Trial_é, llow=-
ed by consiaerably increased error on Trial-k, slight'imp ove-
. ment relatively on Trials 5 and ‘6, followed in turn by per-
formance deégements on Trials 7 and 8. Boredom, of coursé.
cannot be discounted., Several subjécts-inquired as to why
they had been asked to repeat the RFT proéedure so often,
Qitkin's purpose in having eight trials per set pfior
to a rest was ostensibly to increase reliahility. However,
the increased errors seen in this study on Trials 7 and 8
may work to the céntr;ry. Perhaqs a ﬁore.reliablelmeasure of
field dependgyceQE;;ependence could be obtainéd by reducing

the number of trials per set to six, or using reinforcement

gplvement. Six may be the optimal number, com-

to increase in:
bining tho bghefits of several measures and excluding the neg-~ (/

,, intrude as the task persists, A pre-

o

have congi'fi;hly-reduced the error varisnce and perhaps would
have permitted nn'Pxperiméntal effect to emerge at a signifi-
cart level in the qpalysié of variance, It is 6f-iﬁ¥grest

that Oltmah:(1964). who found that RFP perforfrance improved .

slightly but significantly under white no{se (100db), used
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only four trials per set. 7 i )
Althﬁugh the differcnces between the experimental
groups’ RFI' T scores were not.statisﬁigally'significant. per-
hapz the most important finding of this study is illustrated
in Figures 3 and 4, which sugrest that high levels of arousal
led to the leagst decfemenf in RFT performance and low-to-mod-
. P

erate levels the most., The habituation factor was first con-
|

sidered as a possible explanation for the differential effects

of Croups TI and V and GCroups IIT and TV on RFP error. It was -
. - :

thought that perhaps habituation was operating with one pair
of these groups bﬁt rot the other, thereby accounting for the
differences. This .did not prove very fruitful for the follow-f
ing reasons, however. A breakdown of the RFI scores over the
eight WN trizls chowed both Groups IT and V and Groups III
and IV improving very slightly, in terms of reducing error,
non the last four trials of the'get as compared to the first
four, decpite the consistently poor performances mentioned
a

above on ?rials 7 and 8. Tn the case of Croups IT and V, the
error wac r:dncfd mly 2 total of 42 degrers, fram 820 on the
firat fous o 7C ﬂn;“ées M the srcond Foge, Cwours ITI and

™ reo

[ &

ugced the

N

rocrrer a total of 26 degreoesn, from 952 to 926,

Had habituation %o the white noice cccurrad to ony measure,
with a concgmitant reduction in itc interference, one might

have expected more pronounced decreases. Contributing here

to these .slight reductions also is the increased familiarity
the subjects had with the apparatuc, pqrticularly when the

trials in quection are actually Yrials 9-12 and 13-15.
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One explanation for the hisher RPT error with the
two least aroused croups, as'compared'to the mogt Haghly
aroused groups, could well be that given by Davies and Tuhé,
(1969). Theee authors reported that white noise increases
the expenditure of effort required in task performance by
adding slightly'but significantly to “the cost of mental
work", e.r., Ryan, Cottrell and Bitterman (4950), Corso (1952),
Helper (1957) and Wilkinson (1960). Davies 2nd Tﬁne also rek
ported studies by Horrs and Sihon‘(1968) and Davies (1968).
édggs and Simon developed these findings of increased effort
outlay into a theory, supported by Davies, which hypothesized
fhat when.subjbcts are exposed to noise they tend to "draw
upon unused perceptual capacity and thereby maintain théir
performance level, dnspite the ngise ﬁistracfion (Boges & .
Simon, p.lﬁﬂ)“. ﬁavies stated that, "the short-term effects
of noise'sugggst;fhat it acts as a stréssor which increases
the effort required to maintain adequate levels of efficiency
on tasks_requiring continuous attention.(p.215}". Bogég and
"Simon (p.i52) spoke of this response to noise as the suﬁject
wing upon a "reserve capacity" that is not being utilized
ét,the time, and the subject by so doing, "may be able to
maintain task performance a2t a constant high level", Tge
'aufhors referred tn thi§ increased effort as a “compensatory
mechanism®.

<

If such is the case, it could be expected that the
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higher 1eve10 of arousal but lowcr RFT error seen with Croups
II. and V may have been the res ult of these groups mustering
greater efforts to "maintain task porformance". which they did
esﬂontlally ‘Groups IIT and IV, on t%c other hand, may not
have keen sufficiently arouced to have regorted to increased
effort and, as a result, their performaonces showod a“gecreaoe.
Additéonal]y, the above contention is supported hj the poor
nerformancvq found on the WN PFT Trinls 7 and 8 " A sﬁall
degree of h3h1tuﬂt10n to the white noise ma 2y have occurred,
thereby slwght}y reducing arousnal, whﬁch m2y have accounted
for the. increased error on Trials’7 and 8. In other words;
the hahituationVmay-haﬁe.rcduccd arousal to 2 low-to-moderate
level, which led to increased errors on the last two 2>dals.

The consisteﬁcy of the trend in the RPP data is im-
pressive and lends gsupport to the hypothesis forwarded by
Baggs and Simon and by Davies. The data show the hirhest
arousal level from Study T had the lowest RFT error; the
second h%ghpst arousaly(the second lowest RFI error; the thirdi
highoét‘arouqqi level, ri&

e cecond hirhest R“m error; and the

lowest arousal IPVP1, the h1nhnct RPT errnor.

To sumrarize, /the RFP data1§how, first, that white
noise~induced arousal impairs RFT performance, subporting pre-

vious fwndlnuk. Arcusal impaires RFT nerformance in an unex-
pected way, hownver. The arouszl hypothesiséff Heb? (1955}

' and Malmo (1959) would predict that increasi o levels of
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arousa% would improve RFT nerformancc up to an ontimal level,
whereafter. performance would deteriorate as arousal increased

N
to more .extreme levels, As can be clearly seen in Figure &,

’
hovever,. white nnise:induced arousal and‘RFT nerformence héve
an almost 1ineaf reiationehip. The failure of the arousal
hypoth951s is not comnletely Jneypected.. Desplte 1ts con31d-
erable accep*ance, the 1nverteduU hypothesis is -supported,
accorfling to Davies and Tune (p. ?55). by "remquedlj little
evidence" in stndies of arousal,

Generally. grousal increases RPT error, but increasiﬁé
levels of arousal.may induce subjects te strive _harder to
'compeneate for the debilitating effects of the noise, thereby
ma:nta1n1ng their level of performance, minimizing their
error and, indeed, perhaps even deereasing their error as
' cowpared to-pre-experimental measures. This may have beer the
'case in Oltman's -studj.(196b). "His '100db level of white
n015e produced a.signifiean% improvement in RPT performance.

One .obvious jimplication for future research from this finding
would be to replicate Oltman's work; adding white noise leqels
ahove and below hlS 100db ]evel Foliowiﬁg the trend observed
in the nrevent study, 100db and .more of whlte noise may actually
improve RF1' performance. A perusal of Figure 4 shows this a _
definite possibility. If such were the case, it could be con-

cluded that RFT performance is detrimentally affected by mod-

erate levels of arousal, less S0 by irereasing levels, and,
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as arousal gontinues to increase; short of obvious limits,
RFT performance is improvee. . '
« , conclusion, these RFY data may help to resolve the
dehate enncernln" the effects of arous11 on RFT performance.
Tt may be thot the dis a?reement found in *he studies rev1ewed
earlier can be plauelbly explained by the results of the pre-
gant study. The position taken By'thos ‘supporting fhe con-
ten+1nn that RFT nrror 1ncreases under cond1f10ns of arocusal,
iep., H11] and Fewnenbaum (1966}, FeJntech (19?0), Mnrf and’
How1tt (19?0), Chevs. Neuringer.and Goldstein (1971), are
supported. Oltman's results to the contrar3 are also in-
directly supported. Finally, one study f%ndlng arousal had
~no effect on RFT error, Vaught and Bfemer.(1969f, may be at
Jeast partially exﬁlained by the fact that the large in-.’
dieidual differences in RFT perfe}maﬁée are represented as

error variance in an analysis of variance, and, as a re-

sult, tend to diminish experimentaifeffects.



~— - '~ CHAPTER vV
SUMMARY AND CONCLUSIONS

The ctudy was conducted ih two phages, referred to as
Studies I and II.. In Study I an attempt was made to establish
that white noise would induce aroqsal;‘and thét increasing
levels of white noise had the effect of increasing arousal.
The purpose of Study II wag to test the effects of the various
levels of arousal on Rod-and-Ffﬁme Test (RFT) pérformance.

The hypotheses under inVegtigatian were as follows:

Hypothesis 1. An arousal state, as mbasured by palmar

sweat, is induced by white noise. This was "upported.

Hypothesis 2, Increasnd levels of white noise in-

credse the level of arous 11. Thls.hypothesis was not support-
ed. An irregular relationship between whi?e noise levels

a;d arousal was found. Various levels of white noise have
differential eﬁfects on arousal. In this study, for example,
the lowes£ level of white noise (63dbv) uaed evoked the second’
hlgheut level of arousal. Of the six groups used in Study I,
the Coritrol group was lowest on the arousal measure, _follow-
ed by Group ITI (75db), Group IV (85db), Group VI (9;ab),
Group TT (63db), and Croup V (91db).

Hypothn:vﬂ 3. Arousal has a decremental effect on
y .

RFT performance. This hypothesis was stpported. Although
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r
’

the ana1y81s of variance fa1led to 1ndicate s1gnificant
differences between RFT error with hnd without white noise,
a sign teat of the number of shb;ects whose error 1ncreased

on the second PPP measure with whlte noise (WN) was signifi-

¢ant. \

'Hyﬁnfhnviq L., A curv1linear relationship obtainsg

between different 1evels of arousal and RFT performance. This .
hypoth951s was not supported. On the contrary, a fartial

-

linear relationship between arousal and RFT performance was |
found. .Quite interestingly, the results showed that the high-
- est leéel of arousal had the smaliest RFT error increment; the
second highest level of arousal, the second smallest error
increase; the third lowest arousal 1eve1> the second highest
RFT ef?pf; and the lowest arousal level, ‘the highest RFT
error, )
"This study generates several problems that warrant

further investigation: | B

(1) The number of RFT triﬁls should be reduced from
eight per set to six, in order to avoid the large 1ncreasa
in errors found Jn this study on Trlalq 7 and 8.

(?) Tnvestigation of the effects of even hiéher
levels of érousal on RFT performance might confirm the sug-
gestion from this study that the progressjon.of decreased

error with increased arousal might continue to the point where -

RFT performance is even slightly improved under extreme’
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arousal conditions.

o
{3) Future studles of RFT performance c'hould rely on

statistlcal analyses other than the analysis of variance. In-
dividual differences found on RFT performances are quite extreme

and an often negatec any experimental effect.

. 4

»

i . | o
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Appendix A

-

“This experiment simply involves a person's ability
to dis;;iminate the vertical, to tell when something-is straight
up-and-down, the way a stone woﬁld fall. -

_ T am gojng to ask you to sit on this stool and con-
trol this rod with this switch. You can move thé rod either
way by moving this switch one way or the other. I am goiﬁg
to turn off the lights and mbve the rod anq‘the‘frame in diff—A
erent directions., I would like ybu to move the rod back, wheA
I say so, to the position you think is straight up-and-down,
the way a stone would falli When you think it is gtraight.

Just leave the switch alone and in 10 seconds, if you haven't

. moved it agaln, I*'1l know you have stopped moving the rod.

After you have movad the rod I would ask you to turn around
on your stool and face the back of the room, so your back is

to me. I willstake a reading and re-position the rod and frame

and then tell you to turn around again and straighten the rod

once again. Any questions° WOuld you like to tnst the switch

N
before we start? Please keep your fect on the fioor, facing

in either direction”,

After the first sét of RF! trials and lights are turn~
ed on; . |
v "Any problems? 0.K., 1 would like to see how you do
this after some noise is introduced. When you have posifioned

b
the rod, leave it, turn around and wait for me to ask you to

<



try it again.

I*'11 stop it.

59

If the noisé,is foﬁyuhpleasant, tell me and

Any questions?”

n

.-s"
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APPENDIX B
For each pair of adjectives circle the number tha£ best
‘eorregponds to your feeling right now.
(1) Anxious ' . ' ’ _ Calm
1 2 3 b5 - ?
(2) Uninterested B _ ;JT Interested
1 2 - 3 bk 5 6 7
(3) Painful Painless
1 2 3 b 5 6 7
(4) Tense : ' . ' Relaxed
1 2 3 " 5 . 6 7
(5) Confused R : " Clarity
| 1 2 3 b 5 6 7
(6) -Ihsecure‘ : . - T Secure
12 3w s 6. 7
(?7) Certain | . Uncertain
1 - 5 6, 7
(8) Unamused p ‘ Amused
1 2 jﬁ I | 5 '-6 7
(9) Sad : _ Happy
.1 2 3 k& 5 6 ?
(10) Unaroused . | | Aroused
| N A 5 6. 7
Code no, ‘ |
Age
Year
Program
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