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* INTRODUCTION

It has been shown by Yerkes and Dodson (1908) and others
(Berlyne, 1960; Bindra, 1959; Bolles, 1967; Montagus, 1953) that
~ optimal arousai levels for simple tasks are higher than thoce:fofc
complex tasks. Arousal optima are ﬁask-sPecific‘(Fiskc & Maddi, l961),~
such that ruhning, for example;rhas cwhighcrroptimal arousal level than

solving a mathematical problem,

Arousal may be viewed as a functiop'ofrrelevant and ;rrclevant
sensory input with respectcto the requirements~o£«£hemassigned~task =
(Fitts & Poéncf,f196?),~thgtiis, information required or cot for the
sﬁccessfuiipcrfcrmance on thc given task, To mAintain>the optimum

- level of arousal for a task, therefore, the amount of task-irrelevant -

| information should decrease as the task-relevant information”increaseé,
"This idea is in accord with the common eXperience ‘that repetitive
(simple) tasks can often be performed best while one is 1istening to

- the radio or to an outside conversation, but that serious (csmplex)
work involving much concentration is hampered by outside stimulation”
(Fitts & Posner, 1967, §§.136-37)r |

Task coﬁplexity céjmﬁccdcfiﬁcd'in terns of the amount of .

_ uncertainty _sdcl_z that, for 9”'?‘?1"1 a task requiring the rsubject‘ to
make a choice of one of four equiprobable responses is more complex
than a task with two equiprobable responses to choose from, As the
amount of uncertainty increases. the optimal level of arousal |

~ decreases, Referring to Figure 1 in which the relatiénshipﬁbétwéén_lh

1l
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level of arcusal and task complexity is hypothetically illustrated,
the erousa'.l"optima are at levels D and H for the eoinplex and moderately

- complex tasks respectively,

‘In the present study, it was expected that the subject®s initial
level of arcusal would be higher than the optimum for the moderately
complex task, This is bscause of the f‘a.nticipatory arousal" (Berlyne,
1960) resulting from a normal subject’s "arousal tonus" and his initial
uncertainty as to what to expect upon entering the experimental _
situatione Reduction of this initially high level of arousal, there-
fore, would iﬁpreve_ perfonnahce on both the complex and moderately :
complex tasks by appreaching the optima of D and H respectively for
‘these tasks. If the arousal level was reduced éast the optimum of H
for the task of moderate complexity, hewever; performance would be
impaired on thié task, but co’znpiex task performance would improve
further. as the level of arousal approacheé the optimum for -£he eompl.ex
task while departing from that of the moderately complex task, How-
ever, if the subjects initially had a low arousal level, its reduction
would ﬁsult in impaired performance on both tasks, If relaxation
induction is a valid method of erousal reduction, it should result in
the above described changes in performance on complex and moderately

complex tasks, | depending upon the subject's initial arousal level,

The effectiveness of relaxatien induction in reducing the level
of arousal may also be measured by such physiolegicai measures as skin
conductance, EEG, heart rate, etc. (Groseman. 1967; Hebb, 1966; Leukel,

- 1968; Sternbach, 1966), Physiological measures of arousal are poss:.ble

because ‘the adrenal gland secretes a hormone, ‘adrenalin, into the blood
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stream which acts directly on smooth muscles and on the glands of |
external secretion such as the sweat glands, Adrenalin also excites
the az-.oﬁsal system directly. Sihce the #rousal system excites the .
sympathetic nervous system, which excites the adrenals, this makes a
closed systemo However, the arousal system and cortex a.lso fom &
closed circuit, each exeiting the other, The arousal system is there-
fore the focal point where the two feedback systems unite, Since the
sweat glands are part of this Yoop, skin conductance is one of the
v»_alid; though approximate, measures of arousal,

The effects of 'relaxétien on task performance could thus be
interp'reted in texms of its effect on arousal level, which can be
measured physiologically by skin conductance, 'Since the task-specific
arousal optima (Fiske & Maddi, 1961) are generally unknown; predictions
about the effects of relaxation on task performance can be made only in
general ‘terms, If physiological measures of arousal levels durlné the
experiments are available, however-,” the effects of relaxation on task

perfomance may be checked against them,

In suma.ry, the présent study tééied the following hypotheses:

1) Relaxation induction is a valid method of reducing level of arousal

- as indicated by decreased skin conductance,

2) The optimum level of arousal for a complex té.sk being lower than
that for a task of moderate complexity, . relaxation should produce
differential changes in the peffomance on these tasks depending
on the subJect's initlal arousal level,

a) Relaxation induction will improve performance on complex and

impair that_dn moderate}y complex tasks, if the initial leve-l ’
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of arousal is relatively high,
b) Relaxation induction will impair performance on both types of
tasks if the initial arousal level is low,

~ The first hypothesis was tested by measuring skin conductance
immediately before and after relaxation induction. Since level of
arousal is reflected by skin conductance, a decrease.in skin conduct-
ance would indicate that arousal level was reduced by relaxation
induction, The second hypothesis was tested by comparing task perform?
ance (number of correct responses) and levels of arousal (as indicated

by skin conductance measures) during performance with and without
relaxation induction,
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METHOD

Subjects.

The sample consisted of 20 naive male students rahdomly chosen
from the University of Windsor undergraduate population, Their median
age was 20 with a range of from 18 to 25 years.

Agggiatus.
A 509#1 Bach-Simpscon ammeter (model 1347SC) was used to measure

skin conductance in amperes accurate to within 5% as determined by
Cervin and Grewe (1967). Silver-chloride electrodes were used with a
salt-base paste,

A well padded vinyl armchair.with two foam cushions for the

subject's neck and lower back were used to seat the subjects,

Relaxation Induction Procedurs.

Relaxation induction was operationally defined as the state
achieved by the verbatim induction procedure of Appendix I based on
Jacobson®s (1938) method, |

Performance Tasks,

Two ten-item performance tasks, one complex and one of moderate
complexity as deseribed in Appehdix II, were recorded on audio tape to
standardize their preseptation'to the subjects, The moderately complex
task preceded the complex task in the presentation order, Both t#sks
were recorded at the rate of one digit per seconduwith a ten-second

 interval between items during which the subject was to respond, Task

vcomplaxity was determined by a pilot study in which seven subjects were
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adninistered the two tasks by means of a taps recorder, The average
percentage of correct responses was found to be 304 for the complex

task and 70§ for the task of moderate complexity.

Design, _
The design was a2 2 X 2 counterbalanced design., Two groups of

subjects were tested on the two performance tasks under two conditions:
with and without relaxation induction, Group I was tested with.relax-
ation first; followed by testing without the'relaxa£ion induction,
Group IT was tested under the same two conditions; but in a reversed
order: without the relaxation induction, followed by testing with
relaxation, The dependent variable was the difference in the number of
correct responses on each task under the two reiaxation conditionss

relaxed minus nonrelaxed,

Procedure,
| The subjects were'fandomly éséigned to one Qf two groups of ten
subjects eachi Gr§up i was #dmiﬁistéfedwpéffgﬁnance tasks with, then
without relaxation. Group II was administered the same performance
tasks, first without, then with relaxation inductions
' Subjects were seated in the armchair with their feet flat on the
| floor and their amms resting‘on'the arms of the chair.‘ The index and
 middle fihgerérof théir left hand were then cleanédrwiih rubbing |
alcohol and the Silvéi-chloride electrodes were applied with electro-
paste and held in place with surgical tape. | o
A five-minute pericd followed in which the subject sat quietly .
in the aimchair and the initial skiﬁ condﬁctancé ﬁas méaSured and» |

recorded at one-mihute intervals;
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Group I was then administered the relaxation induction procedure
with periodic measures of the skin conductance being taken at pre-~
_deterﬁined intervals according to the record sheet of Appendix III,
The reading of the relaxation induction procedure was adjﬁsted to the
rate at which fhe subject relaxed himself, Following the verbatiﬁ
iﬁdpction of Appendix I, the subjects in Group I were administered the
performance tasks by means of a tape recorder, A second tape recorder
was used to record the subjects® responses. A three-minute period then
followed in which (normal) mﬁscle tonus was restored by means of the
tonus induction procedure of Appendix I. The performance tasks were
administered a second time in the same order of gomplexity (moderately
‘complex folloﬁed by complex task), but without reiaxation;
Group II received the iwo performance tasks under the same

conditions, but in the opposite order of relaxation induction.
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RESULTS

The raw data for skin conductance measures and performance for

“all subjects is presented in Appendix IV.

Skin Conductance Measures

The mean meaéures_of skin conductance recorded immediately
before and after relaxation induction for the two orders of relaxation
induction are presented in Table 1, It can readily be seen that the
ﬁean skin conductance decreased with relaxation induction for both
orders of relaxation, The mean skin conductance before and after
felax&tion was highef for the relaxed-nonrelaxed order than the
nonrelaxed-relaxed order, ‘Data from preliminary studies indicated that
there was an upwérd drift in the measures of skin conductance of five
microamperes from the basal level, The effect of a drift of five
microamperes on‘the measures of skin conductance was not considered

significant;

A t-test for correlafed nmeasures (Winer, 1962) of skin conduct-
ance before and after relaxation induction indicated that the decrease
in skin conductance was significant at the ,005 level of confidence as
shown by the t-test summary in Table 2, This decrease in skin conduct-
ance was predicted, supparting the first hypothesis that relaxation

induction is a valid method of reducing level of arousal,
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TABLE 1

Mean Skin Conductance
- Immediately Before and After Relaxation Induction

With Relaxed-Nonrelaxed and Nonrelaxed-Relaxed Orders

Skin Conductance in Microamperes

Order of‘Rglaxation Befors Relaxation After Relaxation
Relaxed-Nonrelaxed 192 v 163
Nonrelexed~Relaxed 174 ' 146

Mean for Both Orders 183 ‘ 14,6
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TABLE 2

Summary of t-test for Correlated
Skin Conductance Measures

Before and After Relaxation Induction

vbbs

20 19 . i ‘ 3.89**

+xp £,005
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Thekmean basél skin cenducténce measures for the relaxed-
nonrelaxed and nonrelaxed-relaxed orders are preseated in Table J,
The mean basal skin conductance level for the relaxed-nonrelaxed

order is higher than that for the nonrolaxed-relaxed ordor,

The t-test of the mean basal skin conductance levels for the
two orders of relaxation is swmarized in Table &, The t obtained
333_0.29. With 18 degrees of freedem, the t obtained #ould have to be
$1.73 to bo significant at the ,05 level of confidence, Thus the
obtained ¢ was not significant, indicating that “anticipatory arousal®
levels of the relaxed-nonrelaxed and nonrelaxed-relaxed groups did not
differ significantly. Since the levels of "anticipatory arousal" were
not significantly different; therefore, task performance differences
between the two groups may not be attributed to differences in basal

érousal levels;
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TABLE 3

. Mean Basal Skin Conductance Levels

for Relaxed-Nonrelaxed and Nonrelaxed-Relaxed Orders

Order of Rela.xétion Basal Skin Conductance Lavels

~ RelaxedANonrelaxed ' | 188.9
Nonrelaxed-Relaxed | . 181.0
Mean Difference Botween Orders 7-.9
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TABLE &
Summary of t-test

of Basal Skin Conductance Levels

for Relaxed-Nonrelaxed and Nonrslaxed-Relaxed Orders

obs

20 | 18 _ 0,29
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;'1%@-mean neasuras of skin conductanes in microampéres regordéd
during ccmplex and moderately complex task perform#née with and without
relaxation induction are presented in Téble 5« The mean differences in

- skin candncfance with and without relaxation weie_-21.5 and «26,0 .
‘microamperss for the roderately com§1ex And'complex tasks raspéctivaly
with the lower skin conductance being in the condition with relaxation

induction on both tasks.

The t-tests for corralated ﬁeasﬁfes (Viner, 1962) of skin
conductance during the complex and moderately complex performénce tasks
with and without relaxation induction afe summarized in Table 6, The

. difference in arousal levels during performance on the moderaialy
complex task with relaxation induction; as compared to without relax-
ation; was significant at the 005 level of confidence in the predicted
direction, that is, skin conductance was lower with relaxation induet-
ion, The difference in arousal levels during performance on the complex
task with and ﬁithout relaxation induction was significant at the .005
level of confidence iﬁ the predicted direction; that is, skin conduct-
ance was lower with relaxation, Skin conductance during moderately
complex task performance was lower than that during complex task
performance, both with and without relaxation induction, The decrease
inAskin conductance during performance on both tasks with relaxation
induction indicates that the reduction in arousal level produced by
relaxation'was'maintained during psrformance on the complex and

moderately complex tasks,
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TABLE 5

Mean Skin Conductance
During Complex and Moderétely Complex Task Performance
¥With and Without Relaxation Induction

Level of Task Complexity

~ Relaxation Induction Moderately Complex Complex
Without (NR) 181,0 187.0
With (R) 159.5 161.0
Mean Difference [A(R - NR)] -21,5 -26,0

Note,—The mean difference E;B(R - NR)] was obtained by
gubtracting the mean skin conductance measure without relaxation (NR)
from the mean measure with relaxation (R) during performance of the

two tasks.
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‘TABLE 6

Summary of t-tests for Correlated
Skin Conductance Measures
During Complex and Moderately Complex Task Performance ‘
¥With and Without Relaxation Induction

Llevel of Task Complexity = N af tos
Moderately Complex 20 19 9,24 **
| Complex 20 19 11,99*=
*#»p {,005
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'iThe mean measures of skin conductance recorded immediately

before and after task perfornznce for the relaxed-nonrelaxed and
nonrslaxed-relaxed ordors with relaxation are presented in Table 7Q
It can readily be seen that the mean skin conductance was higher

inmediately after task performances

- A two-factor analysis of variance of the order of relaxation
induction with rapeated neasures (%iner, 1962) of skin conductance
recorded immediately before and after task performance with relaxation
is presented in Table 8. The main effect of the order of relaxation
was not significant, indicating that the relaxed—nonrelaxed and

_ nonrelaxed-relaxed orders did not differ significantly with rGSpect to
the skin conductance measures recorded immediately before and after task
perfommance with relaxatlon. The main effect of skin conductance
igmediately before and after ta;k performance with relaxation was
significani; ﬁowever; at the .Olile§el of confidence, Skin conductance
Vuas significantly higher irmediately after task performance, therefore,
indicating that the lével of arousal increased during task psrformance,

The effect of interaction between order of relaxation and skin conduct-

ance irmediately before and after task performance was not significant.
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