This dissertation has been.
microfilmed exactly as received

66-10,187

NEAL, Gilbert Lincoln, 1929~
EFFECTS OF INSTRUCTIONS ON A GROUP

ADMINISTERED TASK OF AUDITORY VIGILANCE,

The University of Oklahoma, Ph,D., 1966
Psychology, experimental

University Microfilrﬁs, Inc., Ann Arbor, Michigan

Ny TPV
AT N A

NI




THE UNIVERSITY OF OKLAHOMA

GRADUATE COLLEGE

EFFECTS OF INSTRUCTIONS ON A GROUP ADMINISTERED

TASK OF AUDITORY VIGILANCE

A DISSERTATION
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfillment of the requirements for the
degree of

DOGTOR OF PHILOSOPHY

BY:.
GILBERT LINCOLN NEAL

Norman, Oklaﬁoma

1966

"



EFFECTS OF TNSTRUGTIONS OF A GROUR- ADMINISTERED

TASK OF AUDITORY VIGILANCE

RIS M S

L

DISSERTATION COMMITTEE



PLEASE NOTE: . Not original copy. Faint and
indistinct type on several pages.
Filmed as received.

UNIVERSITY MICROFILMS, INC.



ACKNOWLEDGMENTS

This dissertation is dedicated %ovJoyce, Jennifer, and Andy
whose patience, tolerance and devotion made this all possible.

I would like to acknowledge the encouragement, assistance,
guidance; and helpful suggestions of Dr. Arnold E. Dahlke during the
courée of this research. Especially valuable, as a research tool, was
his integrated approach to analysis of variances. A special thanks are
due Drs, William Trousda]e; Richard Terry, and William Terris for their
helpful suggestions. A special debt of gratitude is due Dr, Richard
G, Pearson, FAA Civil Aeromedical Institute for his encouragement and
whose materiel support made it possible to actually conduct this in-
vestigation. Thanks is due Richard VogelAfor his assistance in'recruit-
ing subjectss: A Speéial'note-bf gratitude is due Edward S. Rosenbluh

. » :
for key services. -

The subjects who paftiéipated in the study are due a.special

note of thanks for their willingness to endure the stimulus material

presented to them.

iii "



TABLE OF CONTENTS

LIST OF TABLES. « o « o o o o 0 o s o o o o o o oo oo
LIST OF FIGURES & « v o o « o o o o o o o o v 5o o o o s
Chapter

I. INTRODUCTION. « v ¢ o o v v o o o o o o aa o o o

IT.

ITI.

IV,

METHODS . o 8 . o a Ll o ° ° e o o o o

RESULTS . . + « « &

Terminology and ConceptSe « o o o o o o o o o o
Research Approaches to Study of Vigilance . . .
Motivation and the Monitor. « « « « ¢ ¢ o o + o
Some Empirical Investigations of Monitor
Motivation. « « o o o ¢ ¢ ¢ o o o ¢ o o o o o
Effect of Instructions on Vigilance Performance

PRoB LEM [ . . . . e 3 o . . . . L] ° ° ° ° [ ] L] L] L]
A Conceptual Framework: Demand Characteristics
The Vigilance Task, o o o o s s s o o o s » o o
Subjective Fatigue. . ¢« o o o ¢ o o o o o o o o
Concept of the Investigation. . « ¢ o o o o« o &

Summary of Hypotheses and Questions . . « « o o

Subjects. o o o « o
Vigilance « o ¢« o o o o o o o o o o
Training for Main Listening Task. .
Pre-task Instruction Treatments .
Feeling-tone Checklist. . . . .
"OU Subject Pool Survey". . . .
Subject's Form Booklet. . « . &
Experimental Room and Operator. . . .
Experimental Procedure. . « « o o o &
Recapitulation of Experimental Design an

Design Data ¢ ¢« & ¢ o ¢ o o o 6 0 o o &

o ° o o o ° e o

o © e © o
e o o e
e o o o
e © ©° o

v e

o °
o o °
° °
°

o o o o

°
inal

Qie o o o
ko o o o

Five Minute Auditofy Training Talk. . . o

iv

Page

vii



TABLE OF CONTENTS--Continued

Sixteen Minute Auditory Training Task. . e e . . 55

Main Listening TasK. o o o s o s 6 s o o o s o o o 60
Erroneous Reports During Main Listening Task ... . 69
Feeling-tone Checklist and Psychological Fatigue . 75
Arousal-Interest Questionnaire . . . o » o o » o o 87
Individual Ttems o » = « s s s s s o o o o o o » o 90
Free Response Item . o » o« » o o o s o o o » o » » 98
Results Summary. . « o o » o s o s o o s s s » » s 99

V ° DISGI]SSION B . o 9 * o > s » 2 2 * o o o 2 3 [ 4 ; ®» @& 9 103

Practice Tasks . - - = » » » » 2 o o » o o » s » s 103
Main Listening Task. - o e» » o o s » » o » o o o5 104
Some Qualifications. . » o 5 o« 2 o 5 5 » o s » oo 107
Problem of High Task Load. . - » + 5 » » s s s s 5 109
Sex Differences. . : ¢ s » s s o s o o o« s 3 o 5 o 110
Feeling Tone . » 2 » ¢« 2> 2 s » o s s 2 2 s s ¢ s o 111
Why Treatment Differences? . ., . » + o + » » s » o 112
Closing Statement. - + - « « s » 5 s ¢ o s ¢« o o o 116

VI. SUMMARY AND CONCLUSIONS. . . « &+ o o 5 o 5 s 5 5 o 5 s o 117

Problem:. - « = » » » 5 = » o 2 s o 6 s s s s o s o 117
Method . . . « » « » + & ; © 5 v s ® » 4 & & 6 5 O 118
Data AnalysisS. - = - : = = » » 2 s « 6 s 0 s ¢ 5 ¢ 119
Results, : v 5 3 £ e ¢ ® % t 2 3 © ® ®» $ 6 & % 6 & 119
Conclusions. . . . » 5 = s 5 s 5 s o 5 ¢ o 6 s % s 121

REFERENCES * 3 r & ©°© ® T LY s * 2 T B * » 2 & 4 r 8 ®© & & P & & ¢ 123

APPENDICES@ v ® > & 2 L} LI 1 L * ® v » = * Ed L ® Ed E 2 ® & 9 131-

A, Instructions to Subjects: Main Listening Task, Normal
Taskmadmsr.avwe*sroma&ov.ﬂ'oomomo132

B, Instructions to Subjects: Main Listening Task, High,
Task Load. , . - + + + =

Ll ® ® * » » ® » Ed L4 ® ® & A’. ®
>, Standard Vigilance Answer Sheet, Form . , . - - » .
. Standard Vigilance Answer Sheet, Form B. . . » « «

135
c 138
D 139
E. Scorirg Key, Critieal Signais, AT5, AT16, and MLT, . . . 140
F. Form Q, Visuzl Training Task . o o o o o o 5 s o o . 142
G 1is

. Form P, Vigilance Practice Answer Sheet., . . . » &
W



TAELE OF CONIENTS--Continued

Page
Irstructions to Subjects: Pre-task RC. . . . o o o o o o 145
Irstructions tZrSubjects: re-task IT. o «.c v o » o o o 146
Instructions to Subjects: Pre-task SI. o 2 « ¢ o s o o o 148
Instructions to Subjects: Pre-task CT. : « « ¢ ¢« o « o . 150
.Feeling—tone Checklist, Form A, . ¢ o« o o o o ¢ o o
Feeling-tone Checklist, Form.B, o o s s o s o s s s o a2 o 155

Instructions to Subjects: "OU Subject Pool Survey" . . . 157

"OU Subject Pool Survey". o o o o+ o ¢ s =/{ e L

-

Instructions to Subjecté: E's Final Remarks. o - » . » » 160
Critical Values of F for Analysis of Variance C e s e . . 161
Basic Call Means, Tables for All Vigilance Tasks
(AT5, AT16, & MLT), The Feeling-tone Checklist, and
"Arousal-Interest" Questionnaire. o« o« o s o o o« o o « o 162
Raw Data ° ° 9 L) ’ ° ° e o L ) L ? ¢ < [ s 9 o 3 L] ] L] ] L] [ 166

vi



LIST OF TABLES

l:/

h
\

Table ' Page
1., Sequence of Events, All Experimental Sessions. . . . . 49

2. Numbers of Subjects Allocated to Treatment
Combination Cells * [ ] L ] . . . [ ] ) L] L] L] (] . [ ] (] L] L] L] . . 53

3. Analysis of Variance of Number of Critical Signals :
Detected during Five Minute Auditory Training Task . 55

L. Anslysis of Variance of Number of Critical Signals
Detected during Sixteen Minute Auditory Training
TaSk........................57

5, ‘Comparisons of All Instructions x Task Load (I x L)
Cell Means, Sixteen Minute Auditory Training Task,
by Newma.n-Keu.ls Procedureo e o ) e o & 0 . . . ¢ 0 58

6., Comparisons of All Instructions x Task Load x Sex
(I xL x X) Cell Means, Sixteen Minute Auditory
Training Task, by Newman-Keuls Procedure . . . . . . 59

7. Analysis of Variance of Number of Critical Signals
Detected During Main Listening Task. + « o o« & + « o 61

8. Comparisons of All Subperiod Means, Main Listening

Task, by Newman-Keuls Procedure. . + « o« « o « +» + o 62
9., Comparisons of All Instructions Effects Means, Main
Listening Task, by Newman-Keuls Procedure, . . . . . 67

10. Compari%ons of A1l Instructions x Task Load (I x L)
Cell Mégns, Main Listening Task, by Newman-Keuls
Procedurg. « « « « .

...........--.....68

11. Erroneous Report (ER) Rates Associated with Experiment -
) Treatmenqc}roups.............'.-....70

12, Summary of\Chi-Square Comparisons Made with ER Rate
Categorized as: None, 1, D1 o« v v v o o ¢« o o o o 7L

vii



LIST OF TABLES--Continued
Table — . Page
13, ER Rate Associated with Sex of Subject . « « o v o o & 7R
14. ER Rates Associated with Males and Females in'RC . o 13
15, ER Rates Associated with Mules (-RC) and Femgles(-RC). 73
16. ER Rates Associcted with RE-pooled and Males (-RC) . . 74
17. ER Rates Associated with RC-pooled and Females (-RC) . 74
18. Analysis of Variance of Feeling-Tone Checklist Scores. 76

19. .Comparisons'of A1l Administrations Means, Feeling-
Tone Checklist, by Newman-Keuls Procedure. . . . . o 77

20, Comparisons of All Task Load x Administrations (IxA)
Cell Means, Feeling-Tone Checklist by Newman-Keuls
Proceduree e © © © w 6 v ©® © o © o0 © ©6 & © o0 o v © ©° 77

21, Comparisons of All Sex x Administration (Xx4) Cell
Msans, Feeling-Tone Checklist by Newman-Keuls
Procedure. « o o o o s o o o o o o o 8 o o o o s o u 18

22, Comparisons of All Task Load x Sex x Administrations
(IxXxA) Cell Means, Feeling-Tone Checklist by Newman-
Keuls Procedure. « o o « o o o ¢ s o s o o o s o o.0 82

23, Comparisons of All I[nstructions x Sex x Administration
(IxXxA) Cell Means, Feeling-Tone Checklist, by
Nemdn-Keuls PI'OCGd'LlI‘e 6 o ¢ © v © o © ‘9 o o a 6 o 8L’y

2. Reliabilities of "Arousal-Interest" Questionnaire
by Subject GroupSe o o o o o v o o s s s o o o s 5 o 88

25°M,Analysis of Variance of "Arowsal-Interest" Scores
from "OU Subject Pool Survey¥. . o« o ¢« o o o o v o « 89
265} Comparisons of All Instructions Effects, "Arousal-
Interest" Score Means, "OU Subject Pool Survey,"
by Newman-Keuls Procedure. . « o o« o o v v o s o o

27. Item 10 RBSponsé Freduencies by Treatment Cells., . . . 92
i

28, Summary of Chi-Squsre Comparisons Made on Item 10.

29, Item 11 Respoﬁse Frequencies by Treatment Cells. . . . 95

30. Summary of Chi-Square Comparisons Made on Item 11. . . 96

viii



LIST COF 'I'ABLES——QQntinued
Table - Page
31. Item 12 Response Frequencies ‘by' Treatment Cells. . . o 98
32, Summary of Chi—Squaré Comparisons Made on Item 12. . . 99

s -

ix



LIST OF FIGURES

Figure : - Page

1. Structure of Exﬁérlmental Design to Evaluate the
Effects of Pre-task Instructions on Vigilance
Pe rformance L] 0 (] L] ° ° o 9 L o L] o o ° o © o o o L] 51

2, Comparison of Normal Load and High Task Load Means,
Five Minute Auditory Training Task o « o o o o o » 56

3. Mean Number of Signals Detected for Each Treatment
Cell During the Sixteen Minute Auditory Training
Task 2 Q (-] o o o ] ° o © -] o (-] -] [ -] o -] -] -] o L] o 56

Lo Number of Critical Signals Detected per Subperiod
per Treatment Group During Main Listening Task

8, Required Chore . . o o« % 4 o o s o o o o o o o 63
b, Important Tasks. o « s o« o o s s v o o « o s o b4
c. Subject Important. « o o« o« « o o o o o o s ¢« s 65
‘do Combined Treatment o « « « o o ¢ o« o v o o o o« 66

5, Mean FTC Scores Across Administration: Normal Task
Load (0) vs. High Task Load (+)e ¢ o o o s o o o o 79

6., Mean FIC Scores Across Administrations: Males (M)

vs Q Females (F) ° o L] (] (] (] ] Q o 9 L] (] L] (] Q L] L] o 8:]-
7. Mean FIC Scores Across Administrations: Sex of

Subject by Task Load o o o o o o o s o o o s o s o 83
8, Mean FIC Scores Across Administrations: Pre-task

Instruction Treatments by Sex of Subjects :

a '] Males [] B. ° ° ° L o L[] L[] 1] o ° L] 1] (] ] ° ° o [ L] 85

b [] Females [] ° o ’ L] ° ° L] ° 2 v ] ° L] [ ] [ o L] ¢ [ L] 86

9., Mean "Arousal-Interest" scores for All Pre-task
Instruction Groups o o« o o o « s o s o o s o« o o o 9L



EFFECTS OF INSTRUCTIONS ON A GROUP ADMINISTERED

TASK OF AUDITORY VIGILANCE
CHAPTER I &
INTRODUCTION

Man is a poor monitor. Operational and lasboratory studies have .
unequivocally established this fact. Nevertheless, the man continues to .
serve in this role everyday in "man-ascendaét" and "machine-ascendant"
systems (Crawford, 1961), in which a signal output iust be monitored for
bits and chunks of information defined as impoftant. In extreme cases,
the ultimate survival of the system and the monitor may depend upon the
detection of this important information. At the least, the operating
efficiency of the system and the monitor will be determined by how.welll
the man functions in this role.

The task of monitoring.requires that the maen-monitor direct
his attention on a signal output and sustain continuously a level of
attentional efficiency commensurate with the criticality of the signals
to be detected. A large number of studies have shown the attentional
efficiency of the man-monitor is degraded when his task is to detect
critical signal outputs uﬁder the following conditions: (a) the perioed
of monitoring is relatively long and continuous; (b) the eritical signal
has a relatively low probability of occurrence; (c) the critical signals

occur at irregular intervals; (d) the critical signal contrast value is

1
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close to & threshold level; and, (e) the working environment is
characterized by a reduction ir stimulus and response va -lation (Mack:\\
worth, 1950; McGrath, Harabedian, & Buckner, 1959; Bergum & Kiein, 1961;
Frankmann & Adam, 1962).

The operational conséquences of deterioration in attentional
efficiency has been illustrated by Bergum and Klein (1961) in a simple
examplé of system reliability. If it is assumed that the hardware:com—
ponents of a given man-machine system is & constant 99% throughout a
 specified period of operation, and the man-monitor's efficiency is also
99% at the beginning of the watch, then initial system reliability is
98%. if at the end of one-half hour on the job, human monitor effi-
cienqy is ‘determined tobe 84.3%, total system effectiveness has declihed
to 83.5%. If at the end of a still longer périod of monitoring, man-
monitor efficiency dropé to 27.6%, total system effectiveness is 26,7%.
Thus, it can be seen that human component -efficiency can significantly
determine overall system efficiency. The reader should bear in mind
that system reliability is a function of the products of the individﬁal
reliabilities of the components (Ordnance Corps, 1962, p. 149). Dobbing
aﬁd Skordahl (1962) have prepared an ext«nsive inventory of military and
civilian-type jobs in which mouitoring is a critical component, requir-
ing high man-monitor reliability.

As a result of interest in the problem of deterioration of
attentionsl efficiency, beginning with Mackworth's (1§50) World War Two
classic studies of factors affecting the performance of radar operators,
a large body of literature has developed, This mass of literature,

referred to as yigilance research, has dealt with factors contributing



3
to decline in attentional etficiency ard techniques and methods for

eliminating or minimizing such deter’oration.

Terminology and Concepts

Before proceeding further,'the reader should become familiar
with some terms and concepts used in vigilance research. From this point
on, the vigilance component of attention will be the area of conéern.

The inveétigation of digilance deals with signal detection under
conditions of relatively prolonged and coQtinuous monitoring, when criti-
cal signal occurrence interval is irregular, critical signals have a low
occurrence probability, critical signal- to-non-critical signal contrast
is close to threshold, and the monitoring environment is, in general,
characterized by stimulus and response impoverishment.

To detect signals under the conditions enumerated above, the
monitor must sustain a high level of alertness or vigilance for the
duration of the assigned monitoring or watchkeeging session. The seasion

is sometimes called a watch for short.,

The signal output from a display may consist of several types
or classes of signals., Thé particular signal which the monitor s
required to detect and report is called the critical gignal. During a.
watch the monitor is required to detect and report a critical signal or
signals., The number of critiéal signals qccurring per unit of time on |
waﬁch is called signal rate. A non-critical signal reported as a criti-

cal signal is called either a false positive, false report, or erroneous

report, The latter term is used in the investigation to be reported.

Vigilance performance can be evaluated in terms of (a) number

of critical signals detected, (b) number of critical signals missed, (c)
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number of erroneous reports, (d) response latency, (e) changes in

. threshold sensitivity, snd (f) ratio of erroneous reports to\Eggtical
signsls reported. Efficient monitoring is most directly associated
with (&) number of critical signals detected and (b) number of erron-
eous responses. The ideal monitor should dw;ebt all critical signals
and make no erroneous reports, For a Complete discussiop of assessment
of vigilance performance, the reader is referred to McGrath (1963c) .

Vigilance decrement is said to occur if the probabi. ity of a

signal's being detected decreases as a function of the amount of time
the monitor.has Speﬁt on watch, Viéiiance decrement is demonstrated
empirically by a decrease in the number of critical signals detecteé
acrosslsuccessive blocks of monitoring trials during a watch. This
decrement is expected to be greatest at the end of the first half-hour
of a watch (Mackworth, 1950). Sometimes this decrement across time is
referred to as the vigilance effect (Bergum, 1963). Assuming signal
output strength or contrast to be constant across time, vigilance decre-
ment can be considered to be an attribute of man-monitor behavior.

A simple vigilance task requires the moritor to attend to a

single signal output source from a signal display system, A complex

vigilance task requires the monitor to attend to several classes of sig-

nals from a single display system, multlple dlsplays using a single
sense modality, or multiple displays 1mp1gn1ng on more than one sense
modality. v

Monitoriné may involve the use of either the yisual, auditory,
or tactile sensory modalities either singularly or in combination.
Vigilaﬁce decrement has been found to be characteristic of monitoring

regardless of sensory modality used to monitor.
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Research Approaches to the Study_gg Vigilance

The vast bulk of vigilance resedrch has been concerned with
identifying the factofs underlying defective vigilance performance and
vigilance decrement and methods and techniques for improving monitoring
performance and.eliminating or minimizing decrement., Much of this
research is summarized elsewhere (Mackworth, 1950; McGrath, Harabedian,
& Buckner, 1959; Bergum & Klein, 1961;.Eiske, 1961; Frankmann & Adams,
1962; Baker, 1963; Bucker & McGrath, 1963; Bergqm, 1963; Jerison & -
Pickett, 1963; Broadbent, 1964; Poulton, 1966).;

In general, the research has followed two lines of investigation.v
One approach has been to investigate stimulus, response, and enyironméntal
characteristicélof the monitor's task as we}l as managem.r.i faétbﬁé asso-
ciated with the task, The other approach has concentrated on the attri-
butes and state of training of the monitor. It is beyond ﬁhe'scope of
this paper to exhaustively review the findings of all these studies. It
will suffice to identify the major topics investigated and cite represen-
tative studies,

The first approach has involved studies that relate vigilance
.performance to choice of sense modality and modalities in combination
(Buckner & McGrath, 1961, 1963a; R, Baker, Ware, & Sipowicz, 1962;
Osbourne, Sheldon & R. Baker, 1963; Gruber, 1964; Loeb & Hawkes, 1961);

signal magnitude (C. H, Baker, 1963); rate of signal presentstion (C. H.

Baker, 1963); probability of critical signal occurrence (Colquhoun, 19613
Broadbent, 1963; Colquhoun & Baddely, 1964); spatisl distribution of
signals (C. H, Baker, 1963; J. Mackworth,-l963a, b); intersignal interval

(C. H, Baker, 1963; McGrath & Harabedian, 1961, 1963); detection response
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complexity (Monty, 1962); use of irrelevant stimulstion (McGrath, 1960,

1963; Kirk & Hecht, 1963; Ware, Kowal, & R. Baker, 1964); ambient tem-
perature (N. H. Mackworth, 1950); noise level (Jerison & Wing, 1957);
rest periods (N. H. Mackworth, 1950; Bergum & Lehr, 1962a, b, 1963c);
and, number of monitors employed (Schafer, 1949; Bergum & Lehr, 1962c,
1963c).

In general, it has been found, subject to qualifications found
in the above-cited references that: (a) auditory ﬁonitoring tends to
be more efficient than visual monitoring; (b) dual mode monitoring
results in better signal .detection performance than single mode moni-
.toring; (c) alternating modalities employed improves vigilance perfor-
mance; (d) increasing signal rate improves performance; (e) increasing
signal magnitude improves performance; (f) signal detection is probably
better in areas of hiéh signal'density; (g) more signals are probably
detected at the average intersignal interval; (h) increasing signal
detection response complexity, can improve vigilance performance if the
response does not become too‘comples; (1) bombardmen; of monitors with
irrelevant stimulation in one sense modality can improve vigilance per-
formancg in another sense modality; (j) high and low témperatures can
adversei& affect vigilance performance; (k) noise can adversely impair
vigilance performance; (1) rest periods, regardless of length, improve
subséquent vigilance performence; and, (m) inéreaéing number of monitors
of tﬁe same signal output ylelds more overall signalldatéctions to a
point of diminishing returns.

Investigations comprising the second approach in vigilance

research, i. e., the attributes of the monitor and his state of training
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have been concerned with: reliability of performance (Buckner, Harabedian,
& McGrath,'1960; Buckrer, 1960; C. H. Baker, 1963a); predictability of
performance (McGrath, Harabedian, & Buckner, 1960; McGrath, 1961, 1963a);
temperament and personality (Bakan, 1959, 1963a, b; Bakan, Belton & Toth,
1963; Colquhoun, 1960); intelligence (N. H., Mackworth, 1950; McGrath,
Harabedian, & Bﬁckﬁer, 1960; Ware, 1961; Sipowicz & R. A. Baker, 1961;

Ware; R. A. Baker, & Sipowicz, 1962); sex of monitor (Whittenburg, Ross

& Andrews, 1956 MbCofmack, 1960, Hardesty, Trumbo & Bevan, 1965; Neal
& Pearson, 1966); age of monitor (York, 1962; Griew & Davies, 1962; Neal
& Pearson, 1966); and, state of monitor training (Wiener, 1963; Hardesty,
Trumbo & Bevan, 1962),

In generel, the results of these investigatidns have shown:
(a) performance of monitors is reliable; (b) selection tests, with the
exception of job sample monitoring tasks, have not been dependable pre-
dictors of vigilance performance; (c) temperament and personality séem
to have some relationship to vigilance performance; (d) intelligence has
not been found to be related to rijillance performance; (e) generally,
level of vigllance performance has not been conclusively shown to be
related to sex of monitor, although a recent evidence suggests women
may be pborer auditory monitors; (f) levellof vigilance pe:iormance has
not béen conclusively related to age of the monltor, in spite of the
expéctatioﬁ that older monitors should be less efficlent than younger
monitors; and, (g) knowledge of results in training has beern found to:

benefit vigilance performance.
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Motivation and the Monitor

Of particular concern to the présent dissertation is & large
body of the above studies dealing with the factors which act upon the
monitor in such a way as to influerce his level of motivation. Level
of motivation is, in turn, assumed to be reflect.l in vigilance per-
formance.

Factors that raise the monitor's level of motivation can be
conceived of as.operating on ‘the energy-mobilizing processes within
him. These processes funption to increase his energy level. It is
assumed one consequence of energy increase i1s an increased siate of
alertness which in turn enables him.to sustain an increased level of
attention. This then leads to an improvement in vigilance performance,

A common fihding in many vigilance investigations has been th%?
wide range of individual differences in performance levels observed
among subjects., This implies that the efficiency of the suggested
energy mobilization processes is ultimately a function of the individual
monitor,

Since the monitoring performance of monitors has been found to
be reliable (Buckner, Harabedian, & McGrath, 1960; Buckner, 1960; C, H,
Baker, 1963a), that is, monitors tend to maintein their relative rank-
order, and since éttempts to predict vigilance performance has.been
relatively unsuccessful using con.entional selection testa (McGrath,
Harabedian, & Buckner, 1960; McGrath, 1961, 1963a), it is suggeated
that motivational processes play a significant role in determining
vigilance performance at least equal to that of ability. Ordinarily,

4 .
1t would be expected that relisble monitor performance would permit
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the identification of stable predictors of performance, other than job
samples, if ability were the'primafy determinant of performaqpe. Since
this has not been the case, some other factor, such as motivation, must
play a significant role.

The role of motivation has not been_overlooked. Various
investigators have asserted that motivation of the monitor is an impor-

.tant factor in vigilance., McGrath, Harabedian,'and Buckner (1959) Squ‘

gested:

It is highly probable that the observer's motivation is related
to his ability to sustain a high detection rate over a prolongéd\\
period of time. Secondary results of vigilance experiments have '
indicated that motivation is a potent factor in determining wigil-
ance performance (p. 9).

Bergum and Klein (1961).noted:

A broad range of variables known to significantly alter vigil-
ance performance can be conceived of in terms of their motivational
effects on the observer., - Included among these are the effects of
knowledge of results, end spurt, drugs, extrandous stimulation,
special instructions, rest periods, and even the frequency of
stimulation. In addition, the often noted large individual dif-
ferences in susceptibility to vigilance decrement suggest that
personality (i. e., motivational) variables are of considerable
s1gn1f1cance in vigilance performance.

The preponderance of variables leading to improved performance
are either motivational in character, or inherent to a given oper-
ational situation (p. 35).

C. H. Baker (1963) commented:
e «.. motivation level determines the initial level of
performance in a vigilance task and expedite or postpone the onset
of a decrement in performance. Very early in a task, motivation
is a substitute for knowledge of series structure (p. 144).

Frankmann and Adams (1962) stated.in their interpretation of

a

Deese's expectancy hypothesis of vigilance performance:

The level of vigilance for any observer is also subject to
modifications due to changes in his motivational states whereas
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‘his extrapolatlon of future stlmulus events might be affected by
such changes [in expectancy] .(p. 261).

Griew and Davies (1965) hdve suggested that failure to find age
~d#fferences in vigilance studies could be due to older monitors oper-
ating at a higher-motivational level to compensate for psychological

deficits associated with advanced age.

Some Empirical Investigations
of Moni tor Mbtivgtion

The results of'é'number of studies have suggested the operation
of the motivation component in the vigilance task., Bergum and Lehr
(1963b), for example, found that an end-spurt, characteristic ofimany
vigilance decrement curves reported in the Titerature, could be elimi-
nated by not telling the subjeqts how long their'watchkeeping session
would last and by taking away their timepieces.

The use of knowledge of results (KR) has proved to be a potent
improver of vigilance performance, and in some cases has eliminated
vigilance deérement (N, H, Mackworth, 1950; Sipowicz, Ware, & R. A.
Bakér, 1962; Pollack & Knaff, 1958; Wiener, 1963; Hardesty, Trumbo, &
Bevan, 1963; Johnson & Payne, 1966). Wiener (1963) investigated the
completeness'of KR and found that compléﬁe KR -- knowledge of correct
.detections, commissive errors, and ommﬁésive errors -- resulted in
superior signal detection when éompared to less complete KR and no-KR
treatments, It was algo shown in the same study that effects of com-
plete KR tended to persist when KR was withdrawn and the signal rate
was changed. Johnson and Payne (1966) demonétrated that increasing the

frequency of KR improved overall signal detection performance.
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Sipowicz, Ware, & R. A. Baker (1962) reported that both KR and
rewarded performance resulted in better signal detection performance than
no KR and no reward. The highest level of performance was obtained when
KR and reward were combined. Bergum and Lehr (1964) found that rewarded
signal detection resulted in significantly higher performance levels
during early portions'of a long watch but deteriorated to the level of
unréwardgd monitors before the watch terminated. When reward was with—l
drawn, fqrmerly rewarded monitors detectéd fewer signals than never-
rewarded monitors. | |

Shifting the locus of KR can lead to an improvement of vigilancé
performance. C. H. Baker (1961, 1963b) reported that performance on a
central monitoring task could be eﬁhanced by giving only KR concerning
performance on a concurrent peripheral task.

Even false KR has been found to lead to an improvement in ‘
vigilance performance (Loeb & Schmidt, 1960; Weidenfeller, R. A, Baker,
& Ware, 1962). Weidenfeller, et al. (1962) demonstrated that false KR
adﬁinistered according to a random schedule can be almost as effective
in improving vigilance performance as actual KR.

Pollack and Knaff (1958) reported that punishment for missing
signals may be highly effective in improving'vigilance performance under
certain circumstances. It hds been suggested by Glueksberg, Karsh,
Lince, and Potts (1962) that punishment may be as effective as KR in
improving vigilance performance.

The mode of KR presentation has been found to afféct vigilance
performance, Hardesty, Trumbo, and Bevan (1963) found that KR delivered

by the experimenter in person or via intercom system resulted in a higher
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level of vigilance performance than presenting KR by an impersonal display
of lights. Superiority of the personalized KR treatment persisted on

two subsequent test days after KR had been withdrawn. This interpersonal

effect has been reported by others. Fraser (1953) reported that vigil-
ance performance was higher when the experimenter was in the room than
when he was outside the experimental chamber. Mackworth (1950) found
that a télephone message to the éubject, telling him to do better, re-
sulted in improved signal detection pérformance. Bergum. and Lehr (1963a)
reported that subjects visited by an authority figure during monitoring
performed better ét a vigilance task than those monitoring under permis-
sive conditions. Wafe, Kowal, and R. A, Baker'(1964) demonstrated that
democratically-~treated monitors pefformed at a higher level on a vigil-

ance task task than autocratically~treated monitors,

In general, multiple and paired monitoring has been found to
be a means of improving vigilance performance (Schafer, 1949; Bergum &
Lehr, 1961, 1963c). The findings of Bergum éﬁd Lehr (1961, 19630).‘
showed that monitors working together detected more signals than moni-
tors working in isolation., Even when monitoré Qere paired but did not
“work together, they detected more signals at high signal rates than
monitors working in isolation. Performance scores of paired monitors
were found to be significantly correlated (r = .709, p <£.05, N = 10
pairs). Notiné that subjects were not permitted to'communicate,the
investigators reported they wére unable to uﬁcovef.the factors and
.underlying the correlated performance.

Drive states, inertia levels, and so forth, associated with

personality or temperament characteristics of the monitor may influence
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how readily the monitor can perceive and respond to motivating stimuli
and channel the energy ﬁeceésafy to attain the required levél of alert-
ness for a vigilance task. Comparing the performance of int%oﬁerts and
extraverts, Bakan (1959) found that extraverts missed more signals than
introverts. Extraverts, on the other hand, tended to benefit more from
extra stimulation -- résponding to the oécurrence of a secondary signal -~
than introverts. Initially the performance of extravertslresembléd that
of'iﬁﬁro%erts. In the long-run, even with secondary signals, the per-
formaﬁce of extraverté deteriorated significantly én the primary moni-
toring task. Bakan's results suggest that extraverts cannot sustain the
high level of attentioﬁ required for vigilance as well as introverts,
These findings were confirmed by Bakan, Belton, and Toth (1963). 1In
this expériment, introverts, extraverts, and normal subjects were com-
pared on an auditory vigilance task. The performance of normal subjects
more closely resembled that of extraverts than introverts. It was also
found that introvér£$ were better monitors in isolation, whereas ex-
traverts were better monitors as members of a group. Bakan and Manley
(1963), using self-description retrospective reports, reported that
péor monitors tended to describe themselves as being low in efficiency

and having negative affect, while good monitors presented a picture of

efficiency and positive mot{ivation. "

Bakan (l963b) reported that extraverts expressed a preference
for monitoring in the afternoon, while introverts prefefred mornings,
Colquhoun (1960) demonstrated that such preferences may be reflected in
vigilance task perférmance.

Bakan (1963a) analyzed vigilance task description retrospective

repért‘items'by means of factor analysis and extracted five factors
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which he named: (a) arousal or interest; (b) frustration; (c) motivation;

(d) self-evalumtior of performance I; and, (e) self-evaluation of perfoi-

mance II. It is interesting to note that arousal and motivation are the

names - of two different factors.

Drug effects can be considered under motivation factors since
they operate on underlying physioiogical processes motivEEion. Ampheta; .
mine sulfate (Benzedrine) is a well—estabiished energizer ;or improving
. vigilance performance (Mackworth, 1§50} Weiner, 1961; Weiner & Ross, |
1962), Weiner and Ross (1962) repdrted that a lactose placebo was almost
as effective as d—gmphetamine sulfaté in'increasing observer responses
in a vigilance task, In.fact, the effects of the placebo were more
reliable than that produced by d-amphetamine sulfate, insofar as produc-
ing fewer paradoxical reactions. Weiner and Ross wenf so far as to
‘suggest that a placebo be substituted for d-amphetamine sulfate whenever
possible, It is interesting to note that N. H. Mackworth (1950) reported

no placebo effect associated with vigilance performance in his drug study.

Effects of Instructions on Vigilance Performance
Among studies of monitor motivation, investigatioﬂs dealing with

the effects of instructions on vigilance performance were conspicuous by
their absence. One such experiment was generated to answer methodologi-
cal questions raised by the Weiner and Ross study mentioned above,
O'Hanlon, Schmidt, and C. H. Baker (1964) raised the queétion that the
Weiner and Ross "placebo effect" may have been due to the instructions
given the subjects. To evaluate this possibility, an all placebo exper-

iment was designed using as subjects four groups of inmates from a state
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penal colony in‘California. These subjects had previously served as
paid subjects in vigilance fesearch conducted by the investigators.

In the orientation, prior to beginning their watch, subjects
were briefed in groups of four as to the general'purpose of the exper-
iment., After the briefing, subjects were given one of four "drug"
treatments -- orange pill, ygilég ill, white pill, or no pill. Orange
pill subjects were infofmed that the purpose of the experiment was to

prove that their pill was supposed to make people more alert. Yéilo

pill subjects were told that it was important to find out if their pill
would really make them less alert resulting in their missing signals.
Ehigg pill subjects were informed their piil was believed to affect
alertness, but how it affected alertness was not known; the purpose of
the experiment was to find .out in what directién alertness was affected.
No pill subjects were told, essentially, that they were a control group
designed to see how alert people are when no pills are used, in com-
parison to people who took different kinds of pills.

After receiving their pills, subjects were given a "medical
check," Following the "check," subjects performed a ninety minute watch.
Analysis of signal detection data revealed no significant differences
between treatment groups. Analysis of subjective reports showed that
subjects tended to report impairment as a result of capsule ingestién
more freqﬁently than enhancement or no effect. Subjects gave the exper-
imenters no reason to believe ﬁhey suspected they had been given inert |
material., An incidental finding was that the performance of subjects on
the vigilance task had improved since thé last time the subjects had

participated in a vigilance experiment., The investigators interpreted
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this -as suggesting that knowledge they were participating in a drug study
may have had a métivating appeai to the inmates.

The O'Hanlon,.et'al. study can be criticized basical.y on‘the
basis of the subject popﬁlation used, if the reader will excuse a Spec-~
ulative excursion into stereotyping. Since the subjects were inmates of
a penal colony, it seems reasonable to suggest thaﬂ members of such a
population may have more sophistication concerning anticipated drug
effects than other groups that could have served as a source of subjecﬁs;

- This suggested sophistication could have developed via direct experience
with drugs or as a result of cognitive expectancies'resuiting from
social inieraction with inﬁate peers who had had such experience. Given
expectancies concerning effects of certain type drugs, it is suggested
that subjects did not experience the subjectivé side-effects they antic-
ipated. Since these expectancies were not met, the instructions con-
cerning drug effects did not have the motivating effects. anticipated by
the investigators.

Perheps, had O'Hanlon and company utilized stooges a' la
Schachter (see Mandler, 1962) their deception might have led to differ-
ent results. Weiner and Ross (1962) used college students as subjects
in their study.‘ Quite possibly college students, being less sophisti-
cated in drug effects than prisoners, might have been more susceptible

to placebo effects.,

R



CHAPTER II
PROBLEM

_ The experlmental psychologlst has been aware of the motlvatlonal
consequences of instructions admlnlstered before, during, or after a bit
of behavior. Performance levels of subjects, for example, can be changed
if subjects are told their task is important or unimportant (Brown, 1961)
It is surprising that the influence of instructions on vigilance perfor-
mance has not been systematically explored. There is no reason to be-
lieve instructions'sﬁﬁuld not be motivating. Perhaps there has been
over~concern with central ﬁervous system mechanisms and other underlying
processes or with the more'téngible determinants of vigilance performance.

There is a ﬁeed for a program of research on the relationship
of pretask instructions to vigilance performance designed to answer three
basic questions:
(a) Can pretask instructions influence vigilance performance?
(b) How long do pretask instruction effects persist into a

watch?

(¢) What kinds of instructions are effective determiners of

vigilance performance?

17
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A Conceptual Framework: Demand Charccteristics
Orne's (1962) formulation of the demand characteristics of the
psychological experiment provides a useful cohceptual framework within
which to investigate the motivational effects of instructions on .igil-

ance performance. According to Orne's position, the subject in a

psychological experiment is an active participant in a special form of
social interaction called the "ﬁsychological experiment."™ He is not
jﬁst passively responding to the experimenter-presented stimuli auto-
matically in accord with the experimenter's expectations..;defined by the
experimental rationale. The cehavior of a subject in an eiperiment is
conceived to Be problem solving behavior in. which the subject sees his
task to be one of ascertaining the true purpose of the experiment and
responding in a manner which will support the hypothesis being tested.
To accomplish this ", . . the totality of clues which convey the experi-
mcntal hypothesis to the subject (Italics mine) become the significant
determinants of the subject's behavior" (Orne, 1962, p. 779). These
clues,VOrne called "demand characteristics of the experimental situation"
“(p. 779). Such clues.can be rumors aebout the experiment, information
imparted during subject recruitment, the person of the experimenter,
explicit and implicit communication during the experiment, apparatus,
time-of-day, ambient environment of the laboratory, apparent subject
characteristicc, and many others. In light of this formulation, it can
be said that a subject's score in any psychological experiment is ;
function of (a) the experimenter's independent variables; (b) the sub-
Ject's interpretations of the independent variabie, purpose‘of the
experiment, and associated stimuli; and (c) other factors that fall

outside the realm of this investigation.
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The extent to which demand characteristics can influence
experimental results has'been demonstrated by Orne (1962, 1965) and Orne
and Scheib (1964). In the latter study, it was demonstrated that some
of the findings of sensory deprivation studies could have been due to
demand characteristics erising from procedures and situational stimuli
associgted with the sensory deprivation experiment. Especially crucial
in fhat study were the consistency and mutual support of cues. It was
suggested earlier that O'Hanlon, Schmldt and C. H. Baker (1964) failed
to obtain a placebo effect due to an inconsistency of cues resulting
from a possible subject experience factor,

Orne (1962) has suggested that subjects in a psychological
experiment, especially college students, identify with the goals of science
in general and feel they have a personal etake in the success of the ex-
periment in which they are participating. To have this feeling of per-
sonal stake, the subject must assume (a) the experimenter is competent
and (b) that he himself is a "good subject."

Accorqing to this formulation, e "a good subject" is one who
perceives his task as velidating the experimenter's experimental hypo-
thesis, Consequently, in line with the demand characteristics position,-
the subject will make an effort to seek-out cues which will enable him to
identify the experimenter's hypothesis so that he can direct his behavior
toward validating the hypothesis and thus fulfill the role of "good sub-
jeet." This is especially the case when the experimenter-is concealing

his true experimental hypothesis from the subject, or when the subject

believes the hypothesis is being concealed. If the cue elements in the

experimental situation yield a consistent picture supporting the perceived
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hypothesis, the subject is-expected to perform qualitatively and
quantitatively in a manner intended to Qupport the perceived hypothesis.
Obtained perféfmance level should reflect the berceived hypothesis., If,
on the other hand, the subject is unable to ferret-out a set of cuus
that yield a consistent picture of the perceived hypothesis, the sub-
ject may cease and désist in attempting to "“validate" thé experimenter's
hypothesis. Such a situation could be reflected in an overall low level
of task performance and a wide rarge of individual differepces in per-
formance, Thus, ig planning an experiment involving deception of
subjects, it is critical that deception.cues be consistent and mutually
supporting.
Accordiﬁé to Orne (1962):
One of the basic 6haracteristic§ of the human being is that
he will ascribe purpose and meaning even in the absence of purpose
and meaning (p. 780).

since e

« « + Subjects have a real stake in viewing their performance
as meaningful (p. 780). '

It can thus be assumed that subjects will seize upon all available cues
to attribute meaning to an otherwise "purposeless" situation to justif&
one's participation in such a situation, Such a "purposeless" situa-
tion, from a subject's point of view, can be the psychological experi=-
ment in which he is participating.

Orne has sugéestedAthe following hypothesis for empirical
test: ‘

in motivation between subjects who perceive a particular experiment
as "significant" and those who perceive the experiment as "unimpor-
tant." (italies mine) (p. 778). '
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This hypothesis is critically relevant to the investigation of the

relationship between pretask instructions and vigilance performance.

The éigilancé Task

A typical vigilance task is inherently'a monotonous task., The
monitor must repetitively evaluate a sequence of stimuli presented to
him at a gi%én rate over a relatively prolonged_period of time., His
task is to detect and report the occurrence of certain stimu.i which
_have been defined to him as éritical. Such stimuli typically have a low
stimulué contrast value with respect to noncritical stimuli. This means
each stimulus must be evaluated. The task is so contrived that (a) few-
critical signals occur during a ﬁatch, (p) critical.signals occur at
irreguiar intervals, (c) the monitor has no foreknowledge of'critical
signal rate or frequency oi occurrence, and (d) the monitor must concen-
trate on all stimuli presented in order to detect all ecritical stimnli
programmed to occur., To perform successfully at this tésk, the monitor
must sustain a high level of attention continuously during the entire
period of the watch., Failure to do so can result in a critical signal
not being detected.

Such a task can have the aura of a "purposeless task" to the
assigned monitor, especially if he is given no feedback concerning how
successful he has been in performing a task such as this, It is con-
ceivable, in such a.situation, that a monitor ﬁay become discouraged
and choose either to not pay attention or allow his level of attent;Bn
to fluctuate. As a result, signal detection performance may deteriorate.
As pointed-out earlier, deterioration in signal detection performance

has been shown to be characteristic of vigilance performance. - It is

Y
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sﬁggested here, that to some degfee, such deterioration in vigilance
_performance is a function of the monitor's choosing to pay attention or
not pay attention. Bakan's (1963) analysis of retrospective reports of
subjects who performed an auditory vigilance task suggested that, in

fact, some subjects may have become discouraged and chose not to monitor.

Subjective Fatigue

A curious side-effect found associated with performing a
vigilance task has been a soporific effect (McG:ath, 1960; Bakan, 1965).
McGrath (1960) intgrvieﬁed subjects following a vigilance task., His sub-
- jects reported their main problems during the watch were (a) detecting
signals and (b5 staying awake. After analysis of the subjective reports,

McGrath conc¢luded:

The main problem solving task as far as most sw.jects were
concerned eventually boiled down to trying to stay awake rather
than trying to detect siguals (p. '5).
He further reported that his subjects employed technigues such as walking
around the monitoring booth and making-up games, to name a few, to étay
awake., McGrath was not able to report any rélationship between subjec-
tive reports and vigilance performance. Bakan utilized a questionnaire
and obtained similar reports from his subjects. They too found the task
soporific yet made an effort to stay awake by stretching, moving about,
and shaking themselves,
During the pilot studies thaﬁ preceded this dissertation, a
. eolleague who was using the same group of subjects complained they had
been "ruined" for his study, because the subjects came to him "looking

beat" and M"acting beat" and tended to be rather hostile toward his ex~

periment., This raised the question whether the nature of the "effect!



23

was psychological due to disagreeable nature of the vigilance task or
physiological or sensory in nature, induced by task stimuli.

The above-mentioned problem has not as yet been investigated.
It is suspected the effect i1: gsycholégical rather than»stimulus-inducéd
by the nature of the vigilance task. Ii it is psychologicallin nature,
it is suspected the effect would be sensitive to instruction effects.
A vigilance task perceived to be worthwhilé gnd interesting should have
less associated soporific effect than a vigilance task perceived as not

worthwhile and uninteresting.

- Concept of the Investigation

The problem areas identified in the preceding sections suggested
tﬁe need for an investigation to evaluate the effects of pre-task in-
structions on vigilance performance. More specifically: (a) a need to
compare the vigilance performance of subjects who have received "special"
pre-task instructions with subjects wholreceived "standard" or "non~
special! pre-task instructions; and (b) a need to compare the effects of
pre-task instructions with the effects of a task strucfuring technique
which has demonstrated performance-enhaggigg capabilities, with respect
to a vigilance task, Since it was planned to use the Bakan auditory
vigilance task, one sﬁitable techniqué for enhancing vigilance perfor-
mance was the secondary signal used by Bakan (1959). The secondary
signal has the effect of incfeasing effective sighal density, thereby
increasing the erousai characteristicé of the task,

Since Orne (1962) has suggested that subjects who perceive an
experiment as "significant® will be measurably more motivated than‘sub-

Jects who perceive an experiment to be '"not significant," this suggested
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to believe he should do well. The motivation associated with the task
was intended to be intrinéig to the task itself. It should be noted
that "attentioﬁ to perééptual'detail" was selected because it was a
fictitious variable yet was judééd to sound "psychologicilly important!
to subjects and yet avoided the ethical-problems that could arise‘from
the use of potentially égg—damaging attributes of subjects (Kelman,
1965) . )

* Certain prepafétions were required for the.gubjects assigned
to this treatment before they arrived at the experiment room. Since
"subject rosters were'available‘prior to an éxperiméntal session, 3 x 5
slips of paper were prepared. Each slip contained the name 6f the éub-
ject as it appeared in the University of Oklahoma stﬁdent directory and
a "test score" greater than 90 and less than 100. These slips of paper
were attached to the form booklets to be used during the experimental‘
session. Prior to the session an attempt was made to telephone each SI
subject and remind him or her to come to the.experiment. If a subject
could not be reached by telephone the experimenter made a’point of
apologizing to the subjects for their not being called.

At the experimental session, experiment form tooklets were
passed-out to subjecgé, és the experimenter called-off the name of each
subject, After bookletsgyére distributed, subjects were given the fol-
lowing 'pre-task instructions, also shown in Appendix J:

Let me begin by saying, participation in this ;xperiment will

satisfy the Psychology 1 requirement to participate in an experiment.

Let me assure you that you will not be shocked or subjected to
physical pain,

Did everyone get a reminder phone call this afternoon? If
you didn't, I apologize. You were supposed to be called.
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We've gone to a lot of trouble to get some.information on you
before you came here tonight. We have developed a special scoring
key that is used to predict how proficient a person should be in
the ability to attend to perceptusl detail. To do this, the scoring
key is applied to the freshman orientation test you took, and we
obtained a gpecial "attention to perceptual detail" score.

Tonight we want to check out this score. All of you should
have high "attertion to perceptual detail" scores, and we are par-
ticularly interested in those persons with high scores. A high
score is one of 90 or higher. Your score is the red number on the
slip of paper attached to your form booklet. Make sure you write
your. score on each form you fill out tonight.

Before we go any further, wriﬂe your student ID number- on the
- slip of paper that contains your score. Turn the slip in as you

leave the experiment tonight. Your ID number permits. us to double
check your score. ‘

Tonight, you will perform a task that requires "high attention
to perceptual ‘detail ability. Since you all received high scores,
90 or better, I don't anticipate you will have any difficulty with
the task, You should all do extremely well. :

Let's get started, and I'1l tell you what you are going to
do. : )

Note, the instruction emphasis was on the ability of the
individual subject in the instructions, the high scores énd their rela-.
tionship to perforﬁance, end the esoteric nature of the ﬁask as far as
"scientific significance" was concerned. While subjects performed the
MLT, the experimenter perused a statistics text as he had during RC

treatments.

Subject Important-High Task Load. Subject Important-high Task

Load or SI+ treatment was included for the same reason as IT+, Subjects

assigned to SI+ were treated identically as SI subjects except they per-
formed the MLT under high task load.

R
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Combined Treatments

Comblned Treatments~Normal Tagk Load. The purpose of the CT

AL SO i) vt ram ool

treatment was to determine if combining'IT and SI pretask instruction
treatments lead to an improvement in vigilance perf'ormance over- IT or ST
alor 2, and to determine if CT was necessary to uachieve wvigilance per-
formance anticipated to be associated with high task load monitoring.
> Subjects assigrn:d to CT were treated the same way as IT and SI %
subjects in all respects,including instructions, except CT subjects
were informed during the final phase of instructions,
We are particularly interested in how persons who score high
in "attention to perceptual detail" react to the training procedure.
Those with high scores and training should have no trouble with the -
listening task. It will help you perform your task, if you imagine

that you are an astronaut and your survival will depend on how well
you perform the task.

Ceﬁplete model CT instructions are centained in Aﬁpendix K.

Combined Treatments-High Task Load. The purpose of CT+ was to
determine the effects of high task load monitoring on combined I and SI,
CT+ subjects were”treated the same way as CT subjects except CTf eubjects

performed the MLT under high task load.

Feeling-tone Checklist
To investigate changes in psychological fatigue or "feeling-tone"
reported to be associated with performing a vigilance task, the "Feeling-
tone Checklist," or FIC, (Peareon, 1957; Pearson & Byars, 1956) was
selected because of the care with which this device was constructed and
validated and its apparent suitability ‘to assess the soporific effect
associated with vigilance tasks. Utilization of the FIC in this investi-

gation was considered exploratory in nature. The FIC was administered
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to determine if (' it was sensitive to changes in feeling-tone during
a vigilarce task, and (b) if it was sensitive to instruction effects.

If the latter resulted in an affirmative answer this would‘be evidence

that the soporific effect has a psychological component and furthes:r evi-

"dence the FIC is a meaéﬁreApsychological fatigue.
The FIC was developed by Pearson (1957; also see Pearson &
Byars, 1956) as an adjunct to psychomotor skills research at the USAF
Schéol Aviation Medicire. Thé FTC is awvailable iﬁ two equivalent
forms, A.and B, which havela reported equivalent forms.reliability of
.92 and .95 (Pearson & Byars, 195é). Exémples of Forms A and B sure
shown in Appendices L and M, respectively. Both forms contain 13 itéms
and were both d veloped by the'"scale discrimination method." Accord-
ing to Pearsbn (1957),
The items, individually and collecfively were valid,’with
checkliist reliabilities being in the order of .90. Both sets of

items, further, constituted a unidimensionsl scale accordlng to
the criteria of Guttman scale analysis (p. 191).

In the previously cited references, it was demonstrated that
both forms of the FIC reliably assessed changes .in féeling—tone &CTOSSs
time and differentially as a function of task. Thé.developer has sug-
gested that the FIC may have utility as an assessor of industrial
morale. |

The FIC was self~administéréd. ‘Subjects were ipstructed
to read the directions on the questionnaire form aﬁd to fill it out
according to the directions. -Examples of the directions are shown
in Appendices L and M. Each form of the FIC contains 13 state-

‘ments, and the subject must indicate whether he feels (a)
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Better then, (b) Same as, or (c) Worse than each statement, which

describes a state of fatigue, All statements must be enswered.
For scoring puposes, the response categories are assigned
the following weights: (a) Better than -- "2"; (b) Same &g -~ "1";

and, (c) Worse than -~ "O", The subject's score is the sum of the cat-

egory weights assqociated with his item responses. FTC scores can range
from "O", iﬁdicétipg the subject is éxtremely pSychologicaily fatigued,
_to n26n, iﬁdicatiné the subject is minimally fatigued psychoiogically.‘
| | In this investigation, Fbrm A of the FTC was administered

immediately after pre-task instructions, since it was felt that feeling-
tone should be at its highest at that point. 'FTC, Form B was next ad-
ministered immediately following AT16 to assess feeling;tone as a func-
tion of pre-MLT Practice. Finally, Form A was administered immediately
following the MLT to assess the effects of changes in psychological
‘fatigue as a function of having performed the MLT, Form B was used in
'the second administration to prevent subjects from developing response

sets in filling-out the FIC,

OU Subject Pool Survey

The "OU Subject Pool Survey" was administered to all subjects at

the end of the MLT in guise of a survey required by the Department of
Psychology. Subject were simply handed the survey and told:
"I have been asked to have you complete this questionnaire,
I'm passing out, The instructions on the questionnaire will tell
you what it is all about., It's self-explanatory
After you complete it, you may leave., Leave the questionnaire
- face down on the desk as you leave. I am not supposed to see how
you filled it out. Thank you!

The purpose of this procedure was an attempt to elicit a relatively
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objective evaluation of the experiment ffom the subjects., Subject.
behaviorlin a pilot study had suggested thut a task such és the MLT héd
a poteﬁtial capability of éfousing hostility. It was felt that a ques-
tiohnaire, such as the "Survey," Seemingly,divorced from the experiment,
might tap this hostility, if subjects were éiven an opportunity to com-
plain about the experiment to “highef authorit&." Furthermofe, it was
felt the'amount of "complaint" would be a function of the perceived
significance.of the experiment., |

The ;Survey", itself, was designéd'toﬂassess the motivational
aspects of the study from the point of view of the subject. The "Sur-
vey" wés essentially an application of‘Bakan'é (1963) retrospective
rebort technique and intended to ascertain (a) how interesting the
subject perceived the experimént to be and (b)jwhether the subject felt
the time spent participating was well-spent. If it can be stipulated
that interest and perceived worthwnileness can be -equated to motivation,
the "Survey“,should provide an estimate of the subject's motivation with
respect to the experiment. Therefore, this instrument providéd a tech-
nique for estiﬁating (a) whether inteq?st in the experimenﬁ was assoc-
iated with pre-task instructions and (b) whether iﬁterest in the tash
- was related to vigilance performance. In the latter instance, a direct
association would suggest that motivation influences vigilance perfor-
mance. . .

A semple of the "OU Subject Pool Survey" is shown in Appendix
N. For data analysis purposes, the "Survey" was divided into three
parts: (a) items 1 through 9 whose summed score provided an index of

"interest" or "arousal" associated with the experiment; (b) three
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1individual items, each designed to assess an aspect of "interest in" and
"perceived worthwhileness of" the experiment independently; ard, (c) an
open~ended question asking the subject to state the purpose of the ex-
periment. The three parts of the "Survey" are discussed below.

"Arousal-Interest" Items. Items 1 through 9 were intended to

assess the "arousing" nature " or "interest value" of the experimental
treatments associated with the MLT. These items were chosen, because
they defined a factor Bakan (1963) named "arousal" or "interest" as a
result of a factor analysis of retrospéctive feport items obtained sub-
sequent to a vigilance task similar to the MLT. Examination of the
factor analysis data showed these items had content relevant to the
invedtigation being reported here.

Bakan (1963) described this factor as follows:

Items strongly weighed for Factor I seem to suggest an active
involvement in doing the vigilance task when the relationship is
positive and a tendency to be ont of touch with the task when the
relationship is negative. Enjo,ment, interest, and challenge

, characterize the positively related items, whereas not listening,

daydreaming, feeling sleepy, and just sitting there characterize
the negatively related items (Pp. 96-9¢).

2

Factor loadings associéted with each of the nine items are showﬁ in
Appendix O,

To pbtain a score from the nine itgms,'a_weight of LorQ
was assigned to each item. The basis for each weight assignment was
the direction of the factor loading. It was intended .that & high
score reflect high "arousal" or "interest" and a low score reflect low
"arousal" or "interest." Therefore, items with positive factor load-
ings were scored 1 if answered "Yes" and Q if answered "No." This

scoring criterion was applied to items 1, 2, and 3., Items with negative .
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factor loadings were scored O if answered "Yes" and 1 if answered "No,"

This criterion was applied to items 4, 5, 6, 7, 8, and 9.

Item 10, "I would like to participete in this kind of experiment

aguin!" This item could be answered "Yes" or "No." It was'hypothesized
that subjects who had felt they participated in a worthwhile expefiment
woulé answer this item "Yes." while those who did not perceive the ex-—
periment as worbhwhile or s;gnificant would answer-the item,“"No n It
was of interest to determlne whether answer patterns would be related

to experimental treatments.

Item 1i. "I was made to feel this was an important experiment."

This item also could be answere "Yes" or "No." This item was intended.
to assess the effects of pre-task instfuctions, and answer the question,
"Did subjects perceive the eiperimentai treatments as intended by the
experiménter?" Ideally, subjects assigned to IT, SI and CT treatments
should have answered this qﬁestidn "Yes"; those assigned to RC should
answer it "No.," The problem was to deterﬁine whether subject response
patterns reflected the ideal.

Item 12, "I feel that I made a useful contributlon to

e R e N R B e . e iy S

scientific psychology by serving as a subject in this experiment., This

item could be answered "Yes" or "No," This item was also intended to
ascertain whether subjects perceived the experiment as worthwhile and
whether thex;felt they had been wasting their time by participating.
It was of interest to determine whether item response patterns were

related to experimental treatments.

Open-ended Question, "What do you think was the purpose of the

.

experiment?" This question was intended to find outlif'subjects detected
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any decepfion, which there was, in the conduct of thé experiment, It
Qas felt that 1f they detected decéption they would state something to |
the effect that the reason given them for the experiment was not neces-
sarily true. The.question to be answered was, "Is detection of deception

reflected in task (MLT) performance?"

Subject's Form Booklet

A booklet of forms was prepared for each subject prior to
experiment sessions. ~ The booklet contained cach form the subject would
use during the session in the order in which they would be used, The
forms were stapled together in a manner so that each férm.could be re~

moved and hended-in immediately after it was completed. The forms were

arranged in the following order: (a) Feeling-togg Checklist, Form A;

(b) Form Q, Vigilance Practice, Visual; (c¢) Form P, Vigilance Practice

Sheet, Auditory; (d) Feeling-tone Checklist, Form B; (e) Form A (or

Form B), Standard Vigilance Answer Sheet; and, (f) Feeling-tone Check-

1ist Form A. Booklets prepared for subjects in SI, SI+, CT, and CT+

assigned treatments had an 3 x 5 slip of paper affixed which contained

~ their name and "attention to perceptual detail" score.

Experimental Room and Apparatus

The experiment was conducted in e standard clagssroom. The room
was approximately 20 feet wide and 40 feet long with e seating'capacity
_of 35 to 40 students, A table in the front of the room was used as
platform for the tape recorded and th hold forms and pencils. The room
was on the second floor of the building, and since the study was conduc-

ted in the evening hours there was little if any interference from
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'noisés.oumsi&e the room. During the expéfimenf subjects were seated in
standard classroom chairs which were equipﬁed with writing arms. T11eoi-
nation in the classroom was provided by overhead fluoregcent light fix~
tures. The room contained a clock over the doorway, however, subjects
were asked not to look at it during the'experiment. |

The vigilance task was played through the speaker system of a

Wollensack Model'T—i980 tape recorder. The sound levels used were dis-
cussed earlier., The recorder was positioned on the table so that the
tape'reels faced away from tﬁe subjects, and the subjects cquld not use
the amount of tape on the reels as a technique.for estimating time-to-go

on the MLT, thus minimizing the possibility of "end spurt.”

Experimental Procedure

Recruiting Subjects. It was f;lt that an evaluation of pre-task
instruction effects would be most effective if subjects were nonvolun-
teers when they entered the experiment. It was felt that such subjects
would not be highly motivated to participate in the experiment. This
requirement was approximated by recruiting subjects from Psychology -
sections whose instructors required that students participate in at
least one experiment in order to receive extra course points.

Two instructofs who had such requirements were asked to recruit
subjects'personally for this experiment. This was done to put pressure
on poténtial subjects to volunteer for an experiment iﬁ which the irn-~
structorvhaa some '"personal" interest.. These'instrﬁctors did not
inform their students that the experiment was being conducted by a grad-

uate student as a dissertation project. Students were told, essentially,

that an experiment was going to be conducted in the evenings, four nights
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a week, at a certain classrom. They were further informed sessions
would last‘approxim;tely an hour and a half, and those who were inter-
ested could sign-up for either the 7 PM or 9 PM session. It was ex-
plained that tén men and ten women were needed for each session. Liue
instructor did not mention the nature of these.e#periments. After
imparting this information,Athe instructor circulated a roster for sub-—
jects to sign and select a time and day for participation. The subjects
thus went on ie¢-ord, for the instructor to see, of signing-up to par-
ticipate in the experiment. Those who signgd the roster were told‘to
report to a "Mr, Neal" when they arrived at the designated classroom,
and they would be told more about the experiment at that time.

An attempt was made to recrﬁit subjects at least one day befére
each session so that the experimenter could make preparations for each
session., This timing was important when SI, SI+, CT, and CT+ treatments
were scheduled,

Conduct of Experimental Sessions. Subjects were tested in

groups ranging from six to 27 in size., It had been plahned to test sub-

. jects in groups of 20 -~ ten men and ten women -- at a time in order to
expedite conduct of the experiment. Due to the nature of the recruiting
procedure and circumstances over which the experimenter had no control

(1. e., prior commitments of potential subjects) the number persons tested
fluctuated from sessiun to session, As a result, make-up sessions were
héld to complete treatment cells. Since the MLT was to be gfoup admin- -
istered, it was decided that minimum group size for an experimental or
make~up seésion should be six, and both males and females shquld be rép—
fesenﬁed. This policy resulted*in treatment cells béing unevely filled

with subjects.
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Two treatment sessions were held each evéning of the experiment,
one beginning at 7.PM and a second session at 9 ;h. Since the late
sessiohs had small attendance these sessions were generally used for
make-up sessions. Treatment sessions were conducted in:the following
order: RC, RC+, IT, IT+, SI, SI+, CT, and CT+. Randomiéed or counter-
balanced érder would have been preferable from the standpoint of design,
but ordered treatments were used to counter the "cumpus grapevine"
effects,

When subjects reported to the classroom where the experiment
was being conducted, they were éeated S0 that there was an.empty seat
between subjects to prevent copying. When small groups were tested, -
subjects were seated close together, still with an empty seat between
subjects, to simulate density of group factors associated with larger
group administrations. This was an attempt to control possible arousal
factors which might be associated with administration group size,

After'all subjects were'seated, the experimenter distributed
the form booklets and asked subjects to keep them face down until told to
‘tubn them over. When an SI, SI+, CT or CT;isession was scheduled form
booklets were distributed to subjects by name., After all subjects re~
ceived booklets, the experimenter delivered either RC, RC+, IT, IT+, SI,
SI+, CT, or CT+ pre-task instructions'dependiqg on the scheduled treat-~
ment, | |

After pre-task instructions, subjects were asked to turn their
form booklets over and complete EIQ, Form A, After the FTC was. completed,
subjects were requested to remove ﬁhém from tue booklet and hand-in the com=

pleted form. Next, subjects received the Visual Training Task, followed
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by the Five Minute Auditory Training Task, and finally the Sixteen Minute

Auditory Training Tagk. All answer forms were turned-in to the experi-
menter., After AT-16 was finished, subjecﬁs were asked to complete FIC,
Form B and then turn it in. Subjects then were given a stretch break in

place., After the stretch break, subjects were asked to put away their

personal watches and the Main Listening Task was administered. When the
MLT was completed, FIC, Form'A was administered for the final time.

Prior to leaving the experimen%, and p:ior to handing in the final FIC,

subjects were told:

Since it is getting late, I will not be able to discuss the
experiment with you. - If you are interested in finding out more about -
the experiment, write down on the back vf the last form you filled--

"out, whether you want to do this during a regular class session or
special meeting, I'll do my best to arrange something., I'll let
you know what has been worked-out through your instructor.

After subjects turned-in Form 4, they were handed the OU Subject Pool

Survey and asked to complete it. After subjects completed the Survey

they were told:

Please do not discuss this experiment with your friends,
classmates, or roommates. This could ruin the experiment. We find
we get the best results if people come to the experiment "cold" and -
do not know what to expect. Thank you for participating and being

so cooperative.

Final remarks to the subjects are reprinted in Appendix P. Subjects

then handed-in the OU Subject Pool Survey face-down and left the room.

The scheduled sequence of events during the experimental session are sum- -

merized in Table 1.
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TABLE 1

SEQUENCE OF EVENTS, ALL EXPERIMENTAL SESSION

Order .Event

1 Pre-task Instructions (RC
, RC+, IT, IT+, SI, ST+,
- CT, or CT+).

2 o . ., Feeling-tone Checklist,

\\. Form A

3 . ' Visual)Training Task (for
' MLT

v - Fiye Minute Auditory Train-
. : ing Task (for MLT)

5 : ' Sixteen Minute Auditory
Training Task (for MLT)

é Feeling-tone Checklist,
- Form B

7 ‘ ) . Stretch Break
g - Main Listening Task

2 s Feeling~tone Checklist,
' Form A

10 | QU Subject Pool Survey

11 Ss excused
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Recapituiation of Experimental Design
and Final De.ign Data ~—s

The primary'purpose_of the investigation was to investig: ;e the
effects of pre-task irstructions on vigilance performance. Data analysis
was based on 203 undergraduates -- 104 males and 99 females — who served
as subjec£s, Subjects were recruited by Psychology 1 instructors who 
told them nothing about.the experiment, except the place and time where
it'was being conducted.

When subjects reported to the place of the experiment they were

assigned to one of four treatment groups -- Regquired Chore (RC), Impor-

tant Task (IT), Subject Important (SI), or Combined Trestments CT) --

which determined the type pre-task instruction treatment the sﬁbject and
his group would receive during the experimental session. Treatment groups
were further subdivided into Norwmal Task Load «r.d High Task Load groups.
This division determined whether a given group of subjects performed the
48 minute criterion auditory vigilance task -~ the Main Listening Task
(MLT) -- under Normal Task Load (0) or High Task Load (+) conditions,
thus permitting an eraluation of pre-task instructions vs. task load ef;
fects., Only one pre-taék.instruction-task load treatment combination was °
conducted per experiment session.

The structure of the experiment is illustrated in Figure 1.

Note, there were four Pre-task instruction Treatments, each adminisisred

‘under either High Task Load (+) or Normal Task Load (0). The treatment
combinations were administered to both Male and Female subjects who
served in only one treatment combination cell and no other cell. Note

further that the MLT was divided within itself into three Successive
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Subperiods (repeated measurements) to permit evaluation of Vigilance.f
performance across time, Table 2 shows fhe actual number of subjects,
by sex, allocated treatment combination cells, |
Prior to performing the Main Lispéning Task all subjects

—

received training apbropriate to the task load at which the MLT would

be.perfofmed. Such training consistedAof‘(a) the Visual Training Task,

(b) -the Five Minute Auditory Training Task, and (c) the Sixteen Minute
Auditory Training Task.
To'invéstigate possible psychological fatigue effeéts associated

with vigilancé performance and pre-task instructions the Feeling-tone

Checklist (FTC) wgs administéred on three.occasions during the experi-
ment -~ (a) immediately folluwing pre-task instructions, (b) following
the last auditory training task, and (c) immédigtely following the end &
the MLT., The design structure for the FIC was analogous to Figure 1.

- To evaluate subjects' motivation levels associated with

experimental treatments, the QU Subject Pool Survey was administered

following the last FIC administration,
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TABLE 2

NUMBERS OF SUBJECTS ’ALI;OCATED TO TREATMENT
COMBINATION CELLS

Pre-task Inétructions

Task Load Sex of Subject = - Total
: M 11 13 10 13 47
0
F 10 14 12 11 47
M 14 14 11 18 57
+ .
, F 19 11 10 12 52
Total 54, 52 43 54 203 -




CHAPTER IV
RESULTS

The primary purpose-df'this study was to invéstigafe the effects

.of pre—tasg‘instructions.on vigilance performance. Performance scores -

from the two auditory training tasks gnd the ﬁgig Listening Task were
’ utilized in the analysis of the data. fhe'purpose of inclﬁhing the
pracfice taéks in the data analysis was to explore possible tempor%i.
féﬁtors which might be associaﬁéd with the .onset of instruction effects.
Analysis of variance was the primary technique of daté analysis
employed. Basic data analysis plans were derived by ﬁhe Dahlke (1964,
1965&, b) integrated approach to analjsis of variance. Since treatment
cells contained unequal numbers of subjects.(see Table 2), data analysis
plans were modified to permit use of the unweighted means solution to
multifactor analysis of variance designs for unequal cell g'é (Winer,

1962, Pp. 241-24k, 374,478).

Five Minute Auditory Training Task
The analysis of variance of the number of critical .ignals
detected during the Five Minute Auditory Training Task (AT5) is summar-
ized in Table 3. The table shows that only the Task Load main effect
was significant (F = 7.28, p £ .Oi) . Examination of main effect means

revealed that fewer critical signals were detected when subjects were

54
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initially learning to monitor under High Task Load conditions (y&'= 4.28)
than under Normal Task Load (Mg = 4.79). This difference is shown graph-

ically in Figure 2.

TABLE' 3

ANALYSIS OF VARIANCE OF NUMBER OF CRITICAL SIGNALS
DETECTED DURING FIVE MINUTE AUDITORY TRAINING TASK

- Source ss ar MS P D
Instructions (I) - 0.3700 © 3 0.1233 0.07
Task Load (L) 12.7424 1 12.7424, 7.28 <.01
Sex (X) -0 0.5402 1 0.5402 0.31
IxL 0.6872 3 0.2291 0.13
IxX 3.5770 3 1.1923 -0.68
LxX 0.0012 1 0.0012 0.01
IxLxX 2.7342 3 0.9114 0.52

Error 327.2845 187 1.7502

8Critical values of F are listed in Appendix Q.

Sixteen Minute Auditory Training Task

Table /4 summarizes the analysis of variance of number of critical
signals detected during the Sixteen Minute Auditory Training Task (AT16).

Examination of Table 4 shows that the following components were signi-

ficant: (a) Task Load main effect (F = 19.06, p <.01); (b) Instructions

"

Task Load interaction (F = 3.44, p <.05); and, (c) Instructions x Task

Load x Sex interaction (F = 2.90, p <.05).
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Examinatior of Tagk Load main effects means revealed that, as
was the case in AT5, subjects learning to perform the monitoring task

under High Task Load detected fewer c¢ritical signals (My = 7.54) than

subjects learning to monitor under Normsl Task Losd (Mg = 8.70),

TABLE 4

ANALYSIS OF VARIANCE OF NUMBER OF CRITICAL SIGNALS
DETECTED DURING SIXTEEN MINUTE
AUDITORY TRAINING TASK

o

" Source ss ar MS

2 :
" . Instructions (I) 7.3255 3 2.4418 0,71
TaSk Load (L) 65 06502 1 : 65 06502 19006 < aol
Sex (X) 5,5811 1 5,5811 1.62
IxL 35,5115 "3 11.8372 3.44 < .05
IxX 17.6192 3 5,8731 1.70
Lx X - 0.5929 1 0.5929 0.17
TxLxX 29.9880 3 9.9960 2.90 - <.05
Error 644,.0395 187 304441

BCritical values of F are listed in Appendix Q.

Since Task Load was a componert in the significent I x L and

of these interactions.. The Newmar-Keuls procedure was used to compare



§ 58

\ .

211 I x L cell means. The ieéalts of these comparisons are shown in

e

Table 5. Examination of the table shows that the main sources of the

interaction were the aif‘ferences between IT vs. IT+, between IT+ vs,

CT a1.d SI, and SI+ and RC+ vs. IT.

TABLE 5

COMPARTSONS OF ALL INSTRUCTIONS X TASK LOAD (IxIL)
CELL MEANS, SIXTEEN MINUTE AUDITORY
TRAINING TASK, BY NEWMAN-KEULS

_ PROCEDURE®;P
IxL: IT+ SI+ RC+ RC CT+ cT ST iT
Mn. (6.89) (7.53) (7.60) (8.07) (8.14) (8.61) (8.66) (9.45)
# * #%
33
8Under ¥ned means are not significantly different from one
another.

b

¥Differences significant at p <.05.
#Dif'ferences significant at p < .01,

procedure, summarized in Teble 6, showed that poor signal detection

performance by female subjects who received IT treatment and were

learning to monitor under High Task Load (ITF+ treatment) was the pri-

- mary source of the significant three-way interaction. The performance

of ITF+ significantly differed from CTF+, CTF, RCF, CIM, ITF, SIM, and




TABLE 6

COMPARISONS OF ALL INSTRUCTIONS X TASK LOAD X SEX (IxLxX) CELL MEANS,

SIXTEEN MINUTE AUDITORY TRAINING TASK, BY NEWMAN-KEULS PROCEDURE®» D

H'-U)".:UF—UNCOH-'UJ'O Q 0O m O Q |+ —

IxLx X Cell: = I'—.r IO i IO ,H 'IH'IH IH |H "—3 lo IH IFa rHD IH
LELEA tell TREFRFREEFRERFREFERRERER
G99 9 T Y Y Y e m e wm o o &

M : o - L] - ° o . o L] o ° * o L] o o
— E3ITEESE8EEEZTRERESS
3* * ¥* E3:3 ¥k *¥* *¥¢

b3

8nderlined means are not significantly different from one

,b ¥Differences significant at p <.05.
¥%Differences significant at p <.01.

another ..

69
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ITM. The only other difference between cells was between SIM+ and ITM.V
Exemination of the means of treatment cells in Tables 5 and 6 show that,
in general, the performance of subjects learning high task load monito;-
ing still tended to be lower than those‘learniné normal task load mon-
itoring. This situation is shown in Figure 3, which is a graph of the

-

three-way interaction cell means. E -

' The Main Listening Task (MLT) was the criterion performancé

task'in this investigation. The two auditory tréining tasks were utilized
to prepare subjects for the MLT. - - . ' -

The number of critical siénals'detected during the course of
the MLT were analyzed using the unwéightea means solution for multi- )
factor analyéis of variance with repeated measurements (Dahlke, 1964,
1965a, b; Winer, 1962, pp. 374-378), because tre#tpent cell n's were un-
equal andfsugcessive lé_minute subperiods were takeﬁ into consideration.
This design was illusfrated in Figure 1.

Table 7 summarizes the anélysis of variance of critical signals
detected during the course of the MLT. Examinafion of Table 7 reveals
the following components of the analysis were significant: (a) Instruc-
tions main effects (F = 3.70, p <.05); (b)'?eriods main effects (F =
16.89, p <.01): and, Instructions x Task Load interaction (F = 2.67,

p <.05). | |

All Subperiod means were compared using the Newman-Keuls
procedure and are summarized in Table 8, These comparisons revealed
tﬁat, on the average, more siénals were detected during phe first 16

minute subperiod (gﬁl = 5,19) than during the second subperiod (yég = 4 74)
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TABLE 7

Source :”§§ '

f
o

af M i R
Instructions (I) 32,0252 ‘3. 10.6751 3.70 <.05
Task Load (L) 1 0.7460 1 0.7460 0.94
Sex (X) 4.8290 © 1 4,,8290 1.67 ..
IxL * 23,0864 3 7.6955 2,67 <.05
IxX - 8.9204 3 2.9735 1,03 -
LxX 2,0739 - 1 2.0739 0.72
IxLxX 12.7976 3 442659 1.48
' Error a 539.1724 187 2,8833
Periods (P) 26,9218 2 13,4609 16.89 <.,01
IxP . 6.6603 6 - 1.1105 1.39
LxP | 2,1376 - 2 1.0688 1.34
XxP . 0.1176 2 0.0588 0.07
IxLxP ‘ 8.7416 6 1.4569 1.83
IxXx?P 42863 6 0.7144 0.90
LxXxP = 2.4843 2 1.2422 1.56
IxLxXxP 5,445 6 0.9024 1.13
Error b 298,0077 374 0.7968

&ritical values of F are listed in Appendix Q.
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or third subperiod (!ﬁz = 4.73). This was the decline in mean signal
detection expected in a vigilance task of this type. Figure 4 shows the

vigilance performance curves for all treatment groups. Note that the

TABLE 8

COMPARISONS OF ALI SUBPERIODS MEANS,
* MAIN LISTENING TASK, BY
NEWMAN-KEULS PROCEDURE2»P

Subperiods Pl P2 Pl

Means - (4.73) (4e74) | »(5-19)

8Underlined means do not differ from one
another significantly.

P4 Means differ at p <.Ol.

<

wh

first subperiod was chafacterizéd by the highest detection means in 15 out
of 16 groups., Delection means typically declined during tBe second sub-
period. During the third subperiod detection means téndgd to be variable
with respect to second subperiod detection means, accouﬁting for the
apparent leveling-off during the third subperiod.

The Instructions main effects ﬁeans were compared by the Newman-
Keuls procedure, and these comparisons are summarized in Table 9. These
coﬁparisons showed that subjects who received IT and CT pre-task instruc-
tions, on the average, detected more critical signals overall than sub-

jects who received RC and SI pre-task instructions, and these differences
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were statistically significant, On the other hand, CT and IT did not
differ significantly, and RC and SI did not differ significantly. The

latter finding was surprising since SI had been designed'tb be a motiva-

ting treatment.,

TABLE 9

COMPARISONS OF ALL INSTRUCTIONS EFFECTS MEANS,
MAIN LISTENING TASK, BY
NEWMAN-KUELS PROCEDURE®: P

Effects RC 7 CT IT
Means (13.95) (13.97) (15.26)  (15.45)
#3t 3*3¢ ‘

&Underlined means do not differ from one another '
significantly. )

Pex Means differ at p <.01 level.

Since Instructions interacted with Task Load, fhe IxLcell
means were compared using the Newman-Keuls procedure. These compa{Z;ons
are summarized in Table 10. Examination of Table 10 suggested that IT
and CT treatments demonstrated their superiority to RC and SI treatments

when monitoring was performed at Normal Task Load, since SI+, IT+, RC+

and CT+ means did not differ significantly. Since High Task Load means

interposed themselves between the significantly different Normal Task

Load means, it is suggested that high ﬁask load monitoring may have
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had some kind of leveling -effect on over-all vigilance performance.
It is interesting to noté thét IT and IT+ means differed sig-
nificantly. Examination of Figure 4b suggests this difference was
probabiy due to the relative poor signal detection performance of female

subjects assigned to IT+, It is also interestiﬁg to note IT treatment

TABLEN\LO

COMPARISONS OF ALL INSTRUCTIONS X TASK LOAD (IxL)
CELL MFANS, MAIN LISTENING TASK, BY :
NEWMAN-KEULS PROCEDURE®,D

IxL: RC sI SI+ IT+ RC+ CT+ cT IT

Mean:® (13.4) (13.8) (14.2) (14.4) (14.5) <15.1) (15.4) (16.5)

* #% %
x % %
*x
*

8Underlined means to the left of column IT do not differ
significantly.

¥Differences between means significant at p <.05.
#¥Differences. between means significant at p <.0l.

®Means rounded to one decimal place.

was clearly superior to all other treatments, in terms of resulting signal
detection performance. Further examination of Table 10 suggests that CT

and CT+ treatments were equally effective in imprbving signal detection

performance.
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No inféraction effects were obtained involving Instructions and
Subperiods. This suggested that Instruction effects obtained were asso-
ciated with overall vigilanqe performance rather than the temporal aspects

of vigilance,

| Erroneous Reports During
Erroheous reports (ER), defined in-Chapter III,'reflect the
accuracf and dependability of the monitoris“report ofﬁsignal occurrence.
ER rate aééociated with the Main Listening Taék was'éenerglly low and -
positively skewéd. 51.7% of the subjects reported no Eﬂg, 25.6% reported

only one ER, and 22.7% reported more than one Eﬂfl‘cqnsidering these

factors, it was decided to analyze ER rate by chi—équare analysis (Max-

"well, 1961). Table 11 shows the ER frequencies associated with each

treatment combination ER category., Table 12 summarizes the chi-square
comparisons made during this analysis. Each row in the table summariées
one comparison, ER rate was always categorized--No ERs (0), One ER (1),
or More than One ER (<1).

Row g of Table 12 shows that ER rate was independent of type
instructions received by the subjecfs (¥2 = 5,725, df = 6, p <.50). Row
b shows that ER rate was not associated with the task load at which the
MLT was performed (&2_ = 4.588, 4f = 3, p <;80), and Row ¢ shows that ER
rate was not associated with instruction and task lo;d combinations wheﬁ~
all IxL frequencies were compared (_}ﬁ = 10,678, df = iA, ' <.80).

ER rate was related (see Row d) to sex of subject in combination

with instiuctions received (ZE = 27,120, 4f = 14, p <.025), but not

related (see Row e) to sex of subject in combination with task load
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TABLE 11

ERRONEOUS REPORT (ER) RATES (FREQUENCIES)
ASSOCIATED WITH EXPERIMENT
TREATMENT GROUPS

Iregtment Code C%%ella'—gox es Row

Instr. Load Sex o . 1 L Sum
L d

RC Q M 4 4 3 11

F 6 2 2 10

+ M 5 5 4 14

F 9 4 6 19

IT 0 M 12 1 0 13

F 5 6 3 14

* M 8 b 2 14

E 4 3 b 11

SI 0 M 7 0 3 10

E 3 4 5 12

+ M 7 1 3 11

F 5 3 2 10

cT 0 M 7 6 0 13

F 6 1 4 11

oM % 31 18

F 3 5 4 12

Column Sum 105 52 46 203
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-TABLE 12

SUMMARY OF CHI-SQUARE.COMPARISONS MADE
WITH ER RATE CATEGORIZED
AS: . NONE, 1, >1

Comparison “Result

a. Between Instructions - . .

(RC vs. IT vs. SI vs. CT.) . ¥ = 5,725, 4f = 6, not sig.
b. Between Task Loads (+ vs. 0) .'X2 = 4.588; df = 3, not sig.
c. IxL Cells vs. IxL Cells X2 = 10.678, df = 14, not sig.
d. IxX Cells vs. IxX Cells X2 = 27,120, af = 14, p <.025
e. LxX Cells vs. LxX Cells X2 =.7,653, df = 6, not sig.

Begwéén Sexes (M vs. F) = 13.500, df = 2, p <.01
g. Mvs. F in RC only ¥ = 1.912, df = 2, not sig.
h. M vs. F minus RO X* = 16.673, af = 2, p <.001
i. RC (pooled) vs. all maleé' . -

(minus RC) ¥ = 9.310, df = 2, p <.01
j. RC (pooled) vs. all females X% = 0.657, df =

(minus RC)

2, not sig.
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(X_2 = 7.653, 4&f = 6,.g <.30). When ER rates of {naies and females were
compared (see row f£) it was found that women tended to reﬁort more than
one (>1) ER more frequently than men, and men were more likely to report
no ER's than women (ﬁ = 13.5,.4f = 2, p <.01). The contingency table

for this analysis is shown in Table 13.

TABLE 13

ER RATES ASSOCIATED WITH
SEX OF SUBJECT

Sex ER Rate Sun |

- o 1 >1 - RS
M 64, 24 16 104
F 41 28 30 99

Sum 105 52 46 203

X2 =13.5, &£ = 2, p <.01

To determine whether ER rate was associated with intended
motivati.onal as;)ects of pre-task instructions, the complonents" of the
'over-all significant I x X chi-square were .exp.lorled in the manner des-
cribed below. The ER I;atesv of only males and females receiving RC pre-
task instructions were compared (see Table 14), and the obtained chi-
square was not significant (_&2_ = 1,912, df = 2, p <.50). Next, ER

rates of all other male and female subjeéts were evaluated (see Table 15),

and it was found that males were more likely to report no ER's and fewer



TABLE 14

ER RATES ASSOCIATED WITH
MALES AND FEMALES IN RC

Sex ER Rate . Sum
0 1 >1
M 9 9 - 25
F 15 6 8 29
Sum 2/ 15 15 54
2
X =1.912, df = 2, n. s.

TABLE 15

ER RATES ASSOCIATED WITH
MALES(-RC) AND FEMALES(-RC)

Sex : ER Rate Sum
0 1 >1
M(-RC 55 15 9. 79
" F(=RC 26 22 22 70
Sum . 81 37 31 149

X =16.673, af = 2, p <.001
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ER's than female subjects, who, in turn, ﬁefe likely to report more than
one ER (ZE = 16,673, df = 2, p <.001). ER rates of gll males less RC
males were'compared with the ER rates of all RC receiving subjects,

pooled (see Table 16). It will be seen that non-RC males tended to

"~ TABLE 16

ER RATES ASSOCTATED WITH
RC (POOLED) AND MALES (-RC)

Variable ER Rate ) Sum
Q 1 >1
RC(Pooled) 25 15 15 54
Males(-RC) 55 15 9 79
Sum 79 30 , 24, 133

2 = 9,31, df = 2, p= <.01

report significantly fewer ER's than RC-assigned subjects (XE = 9.310, df
= 2, p <.01). The analogous comparison bétween.non—RC females and all

RC-assigned subjects (see Table 17) showed the ER rates of these two

TABLE 17

ER RATES ASSOCIATED WITH RC(POOLED)
AND FEMALES (-RC)

. Variable . ER Rates Sum

0 1 >1
- RC(Pooled) 24 15 " 15 5,
'lFemales(-RC)26 22 22 70
Sum | 50 37 37 12/

zi - 00657) Q = 2, r_].o_s_o
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groups did not differ significantly (X2

= 0.657, df = 2, not significant).
The above analysis suggests the possibility that sex differences were

possibly due to motivationgl differences.

Feeling-tone Checklist and

Psychological Fatigue

Feeling-tone Checklist (FTC) séores were analyzed using the same
analysis of variance plan as used to andlyze MLT perfor&ance. The repeated
measurements elements in the analysis of FTC scores were éhe first (Form
), second (Form B), and third (Form A) administrations of the check-list.

Table 18 summarizes the analysis of variance of FIC scores. |
Examination éf the table shows the following' components of the analysis’

were significant: (a) Administratiors main effect (F = 161.44, p <.01)

(b) Task Load x Administrations interaction (F = 8.75, p <.01); (c) Sex

x Administrations interaction (F = 6.20, p <.0l); (d) Instructions x Se
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x Administrations interaction (F =

ministrations interaction (F = 3.05, p'=<.0l). Note that all significant

elements of the analysis were éséociated with temporal factors.
| A Newman-Keuls procedure comparison of the means in the Instruc-

tions main effedt, summarized in Table 19, showed that FIC scores reliably
declined (p <.01) from the first administration (yl = 12.37) to the
s‘econd administration (_MZ = 10,07) to the third adm.i'nistra’pion (ﬁ =
7.87). |

A comparison of all ceil means in the Tagk Load x Administrations
interaction,'agaiﬁ using the Newman-Keuls procedure and summarized in
Table 20, again showed that FTC scores declined reliably from administfa-

tion to administration regardless of assigned task load. The terminal
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TABLE 18

ANALYSIS OF VARIANCE OF FEELING-TONE CHECKLIST SCORES

Source SS df MS

|'1:Im
©

Instructions (I) 129.6344 3 43,2115 1.87
Load (L) 3.8428 1 3.8428 0.17
Sex (X) 16.0083 1 16,0083 0.69
IxL - 120.5241 ’ 3 401747 1.74
IxX 1060140 3 35,3380 1.53
LxX 57.4219 1 57.4219 2.48
IxLx X 83,1971 . 3 27.7324 1.20
Error a 4323.9144 187 23,1225

. Administrations(A)1985,4163 2 992,7082 161.44 <.01
IxA 51,1952 6 8.5325 1.39 -

"Lx A 107.5832 2 53.7916 8.75 <.01
Ix A 76,1974 2 38.0987 6.20 <.01
IxLxA 30.9998 6 5.1666 0.8

TxXxA 81,489, 6 13.5816 2.21  <.05
LxXxA 37.5414 2 18,7707 3.05 <.01
IxLxXxA 17.8776 6 2.9796 0.48

" Error b 2299,8223 374 6.1492

dCritical values of F listed in Appendix Q.
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TABLE 19

COMPARTSONS OF ALL ADMINTSTRATIONS MEANS
FEELING-TONE CHECKLIST, "'BY
NEWMAN-KEULS PROCEDURE®

Administrations: 3rd - 2nd 1lst
Means:P (7.87) (10.07)  (12.37)
#3 : 3%
3¢

& % Difference significant at ‘g <.05.
¥ Difference significant at p <.01l.

bNo’r:,e , all means differ from one another at p
<.01l. .

" TABLE 20

COMPARISONS OF ALL TASK LOAD X ADMINISTRATIONS
(LxA) CELL MEANS, FELLING-TONE CHECKLIST
BY. NEWMAN-KEULS PROCEDURE2

Lx & 3t 3 2 2 1
'Means: (7.22) (8.52) (10.04) (10.10) (11.99)
®3 2 ¢ *3%
— ‘ %k ’ %% ) st
b
| w4

1+

(12.75)

33
3%

®
b

& % Differences significant at p <.05.
¥ D:Lf‘ferences significant at p<.0l.

bTf more than two means share common underline s difference between

means M statistically significant.
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FTC ﬁean score of high task load-assigned subjects (M, = 7.22) was
significantly lower (p <.01) than that of subjects assigned to normal
task load (My = 8.52) monitoring. The mean FIC scores of subjects did
not differ ,Significantly from one another at the first two administra-
tions. 'fhis interaction has been piotted in Pigure 5.

Comparing all cell means in the Sex x Administrations inter-
action by Newman-Keuls procedure, summarizyd in Table 21, still showed

that FTC mean scores declined from administration to administration re-

gardless of sex of subject. At the last administration of the FTC , female

TABLE 21

.CQMPARISONS OF ALL SEX X ADMINISTRATIONS (XxA)
CELL MEANS, FEELING-TONE CHECKLIST,
BY NEWMAN-KEULS PROCEDUREZ -

Xx A 3F M 2 2F M - IF
Means: (7.20)  (8.55)  (10.01)  (10.13)  (12.25)  (12.49)

- #3% *% #3% *#3¢ T

33t 363 363 33t

b *3¢ H#3#
b

a . o
sy Differences significant at p<.05.

Differences significant at p<.0l.
be more than two means share common underlihe, differences
between the means not statistically significant.
subjects had a significantly lower (p <.0l) mean FIC score (MF = 7.20)

.than male subjects (MM = 8.,55). FIC means did not differ significantiy
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at administrations one or two. Figure 6 presents a ploﬁ of this inter-

action.

The cell means in the Igsk Load x Sex x Administrations inter-
action were compared by Newman-Keuls procedure, and this comparison is
summarized in Table 22. With the‘exception of males monitoring undgr
normal task load, FTC mean score again declined reliably from administra-
tion tg'administration. Males monitoring under normal task load showed
significant decline (p ~<.Oi) in meaﬁ FTIC score from the firét'adminis-
tration (M’M01 = 12.49) to ‘the second administration (EMQE = 9.98), but
decline t;-;Ze third edministration was minimal (fﬁgz = 9,53) and not
significant., This interaction is plotted in Figure 7., This finding
suggests that the siénificant two-way interactions, L x 4 and X zig, were
due to a large extent to the hiéh terminal mean FIC score 6f this group
of mele subjects, It is interesting to nbte that diffefénces between
groups were significant at the first FIC administration.. These signifi-
cances can be discerned from Table 22 and Figurq 7.

Finally, the cell means in the Instructions x Sex x Administrations
interaction were compared usihg the Nbﬁman-Kbuls procedure. . The compari-
sons are summarized in Table 23, and the interaction is plotted in Figure
8, Again, FIC scores declined across administrations, and the decline
was statistically significant, except for the males who received CT treat-
ment. The FIC mean score of this group actually increased from the
segéﬁd.aéministration (gﬁlﬂ = 10.7) ﬁo the third administration (gézg =
11.0) following a éecline from the first ;dminisﬁration (gﬁlM = 13.0) to
the second. The terminal FIC mean of the CT males was significantly

higher than the terminal FTC means of all other groups. Examination of
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TABLE 22

COMPARTSONS OF ALL TASK LOAD X SEX X ADMINISTRATIONS
(IxXxA) CELL MFANS, FEELING-TONE CHECKLIST

BY NEWMAN-XEULS PROCEDUREZ

. ’ N N N N — i i -~
L x X x A: F;j s [%’ R I:g 15 I*:J = I:z = |'=J
+ T + T ¥
b ~~~ -~~~ oo oo ogp
Means: OO N N W W O O 0O FH N M oW
ex © O H H u O

E ¥ 2 Y 8 R E &3S B L &
g — ~— ~— S’ S~ g N - p— g p—
®¥IE ORI R Wt #% 3 K3 ¢ 3%
®E WX OER O OHR
¥ ORR
®3e
%

8 ¥ Differences significant at p <.05.

¥¥% Differences significant at p < .01.

b . .
If more than two means share common underline, differences

between the means not statistically significant.

8
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TABLE 23

COMPARISONS OF ALL INSTRUCTIONS X SEX X ADMINISTRATIONS
(IxXxA) CELL MEANS, FEELING-TONE CHECKLIST
BY NEWMAN-KEULS PROCEDUREZ2

Xxh : N 18]
.
z =B KB R EE R KR K E EB IE R E B E B B
N T
Mean s (o)) o ~J ~J ~J o o O O O (@] (&} o (@] (&) — D '?:;
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a . .
Underlined means are not significantly different. Open areas to the right of the lines

represent significances at <.05 and <.0l.
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‘the plot of terminal means shown iﬁ Figure 8aclearly shows fhat CTM
subjects were, on the average, different in terms of FIC meané; in fact,
the significant L x A, X x 4, and L x X x A interactions were probably
dué to the terminal FTC score qf males assigned to Combined Treatments.
With the exception of an additional terminal administration significant
di’ference between SI males and RC maleé, cell means at administrations
one and two did not differ significantly.

" The general picture throughéut‘the analysis of FTC scores has
been that differences between treatment cells were not manifested until
the end. Note that means for male and female subjectslhave been plotted
separately in Figure 8, The plot of'thq means suggest that males may be -
‘more apt to be affected differéﬁfially gy.the_factors_contributing to FIC
scores than;are females, This was evidenced by the apparent greater dis-
persion of male means associated with FIC administrations, The order of.
means in the terminal administration -- RCM (MCM = 6.3), ITM (MIT = 8.3),
SIM (MSIeE 8.6), and CTM (¥91=11.0)n-suggést the factors contributing

the apparent dispersion might have been Pre-task Instructions.

"Arousal-Interest" Questionnaire

The WArousal-Interest" questionnaire comprised the first nine
items of the "OU Suﬁject Pool Survéy." The questionnaire was designed
to estiméte whether subjects (a) found the experiment, particularly the
MLT, "arousing" or "interesting" and (b) whether such perceptions of the,
experiment were reléted to experimental treatments, specifically pre-task
instrugtioﬁs..' | |

Since fhis'was the first time, to the best of the exﬁeriMenter's

knowledge, these items had been combined into a single questionnaire,

w4
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uestionnairelreliabilities were computed by treatment groups. The
techrique used for computing the reliabilities involved analysis of var-

iance of item responses (Winer, 1962, pp. 131-132;. The obtained coeffi-

cilents are shown in Table 24. Tnese coefficients indicate the extent to .

which item response patterns of subjects within treatment groups were in

- agreement,

TABLE 24

RELIABILITIES OF "AROUSAL"™ OR "INTEREST
QUESTIONNAIRE BY SUBJECT GROUPS

Instructions
Losad Sex '
BC - IT SL cT
0 M L339 .58 J581  LT4A
[¢] F .568 o545 <840 .620
+ M 794 4,86 567 302
* F 639 .427 516 756

The average reliability was'.574. In geheral, the reliabilities
were low (see Table 24). This was not‘surprising‘considering item facﬁor
loadings tended to be low (see Bakan, 1963a). This suggested that items
ware heterogéneous rather than homogeneous in content. It is highly
probable that each item made a unique contribution to the "afousal~
interest" score,

Table 25 summarizes the analysis of variance of questionnaire

scores. Examination of the table reveals the following components of

)
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the analysis were sigrificant: (a) Instructions main effect (F = 3.23,

p <.05) and (b) the Sex main effect (F = 6.13, p <.05)..

TABLE 25

ANALYSIS OF VARTANCE OF "AROUSAL" SCORES
" FROM "OU SUBJECT POOL SURVEY"

Source ' sS af M - F® R
Instructions (I) 43.3491 3 14..4497 3.23 <.05
Task Load (L) - 11.5260° i -11.5260. 2.58
Sex (X) 27.3788 1 27.3788 6.13 <.05
IxL 0.0037 3 0.0012 0.00
IxX 10,7298 3 3.5766 0.80
LxX 6.5280 1 6.5280 1.46
IxLxX 2.7550 3 0.9183 0.21

Error 835.3951 187 434673
: _ W8

"Critical values of F listed in Appendix Q.

Examination of main effect means of the Sex factor revealed that
females had a lower score (Myp = 5.13), on the average, than males (yM =
5.88), suggesting that wdﬁen probably did not find the experiment as
interesting as did men. |

The four means in the Instructions main effect were compared by
the Newman-Keuls procedure, and these comparisons are summarized in
Table 26. The table shows that questionnaire means of subjects assigned
to IT and CT were both significantiy highef than those assigned to RC and 1
SI. These differences in means suggest that subjects who received Impor- |

: ~
tant Task and Combined Treatments pre-task instructions tended to find
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experiment more "arousing" or "interesting" than subjects who received

Required Chore and Subject Important pre-task instructions. The rela-

tionships between means are shown graphically-in Figure 9.

TABLE 26

COMPARISONS OF ALL INSTRUCTIONS EFFECTS
"AROUSAL" SCORE MEANS, "OU SUBJECT

\
POOL SURVEY, " BY NEWMAN-KEULS
_ PROCEDURE&sb" -
Effects - - RC SI IT CT
Means (4.89) (5.22) (5.92)° (6.01)
- | ' #3% *3
— * ¥*

#Underlined means are not significantly different
from one another. :

L Differences significant at p <.05.

#* Differences significant at p <.01.

individugl Items
Ttems 10, il, and 12 of the "OU Subject Pool Survey" were
designed to independentl&.assess the attitudes of subjects toward the ex-
periment as a function of pré-task instructions. All items were answered
Yes or No bj subjects{ Ttems were analyzed in termS‘of frequency of use

of these two response categories using chi-square analysis.. The results

of these analyses are presented below,
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. Item 10: "I would like to participate in ghié kind of ezpefiment

again." Response frequenciés associated with each experimental treatment

cell are shown in Table 27, and all chi—squaré comparisons médé are sum-

marized in Table 28.

TABLE 27

ITEM 10 RESPONSE FREQUENCIES
BY TREATMENT CELLS

Load Sex _R - Instructions
BC II s8I CT

0 M Yes.. "7 11 L 11 33

No - 4 2 6 2 14
0 F Yes 5 9 6 6 26
No 5 5 6 5 21

No 8 3 7 3 21
+ F Yes 11 6 6 7 30
No 8 5 4 5 22

Sum 54 52 43 54 203

It was expected that subjects who believed the experiment to
be "significant" or "worthwhile" would express a willingness to be sub-
jects again. The question to be answered was, "Jould the tendency to

«

snswer 'yes' be associated with pre-task instruction treatments?"
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Iten reéponse pattern was significantly associated with the type
pre-task instructions subjects received (XE_= ld.lS, af = 3, p <.02),

Subjects receiving IT and CT tended to answer the qugstion "yes"; those

TABLE 28
SUMMARY OF CHI-SQUARE COMPARISONS MADE
ON ITEM 10
Comparison ' Result

a. Pre-task Instructions = 10.15, 4 = 3, p <.02

b. CT vs.IT only =0.01, df =1, n. s.
C. RG-wgo'S; only = 0.21, df£ = 1, n. s.

=873, df=1, p <.01l
e. Task Load (0 és. +) =2.72, df - 1, n. s.
f. I x L Cells 13.95, d¢f = 9, n. s.

g. I x X Cells = 18.47, df

"
N
o
N\
o
Ut

h., Instructions (females only) = 0.41, 4f = 3, g; s.

i. CT vs. IT (males only) = 0.00, df = 1, n. s.

j. RC vs. SI {(males only) = 0.41, df = 1, n. s.

P P Pl o Plo P P o PO PO
1}

k. CT+IT vs. RC+SI (males only) = 14,20, df = 1, p <.001

receiving SI and RC tended to splif their responses.eveﬁly between "yes"
and- "no." When only the item response patterns of CT and IT groups were
compared, it was found theéé two groups did not differ significantly
(2 = 0.01, &€ = 1, n. s.). Likewise, RC and SI groups did not differ
significantly in terms of'response péttern (XE = 0,21, df = 1, n. 8.).

When the response patterns of combined CT and IT groups were compared with
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'response patterﬁs of combined RC and SI groups,significénce of response
pattern association.significantly improved Q;E = 8,73, df = 1, p <.01)
with CT and IT groups favoring the "yes" response.

- Item response was found to be independent of task load at which
subjects performed the MLT (XE =272, df = 1, n. 8.) and independent of ‘
Task Load in combination with pre-task instructions (XE = 13.95, df = 9,
n. 8.). |

When Instructions were considered in conjunctionwith sex of
subject a significant association was obtained with respect to response
pattern (XE.= 18.47, g; = 9, p<L.05). Comparing response frequencies of
females alone, it was found that response pattern was independent of pre;
task instructions received (X2 = 0.41, 4f = 3, g.'gf). This suggested
the source of the significant chi-square was associated with the male
subjects., RC males were compared with SI males; response freqﬁencies did
not differ significantly (LE = 0.04, df = i; n. 8.). The comparison of
response frequencies of CT males with IT males was not significant (XE
= 0.00, df =1, n. 8.). Combined IT and CT males were compared with
combined RC and SI males, and the response pattern was significant (zi =
14.20, df = 1, p<.001). These data suggest that malés who received

either IT or CT pre-task instructions were more iikely to answer Item

10, "yes," than RC and SI males and female subjects.,

Item 11: "I was made to feel this was an important experiment."
Response frequencies to this item areAtébled in Table 29 and all chi~
square comparisons are summarixed in Table'BO. The purpose of this item

was to evaluate the effectiveness of pre-task instructions by finding out

whether subjects perceived the instructions as intended.
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TABLE 29

ITEM 11 RESPONSE FREQUENCIES
BY TREATMENT CELLS

Instructions
Load Sex R Sum
RC iT SL Gl

0 M Yes 6 10 7 10 33

' No 5 3 3 3 14:

0 F Yes 3.7 5 8 23

. No 7 .7 7 3 24

o+ M Yes 4 3. . 3 11 31
: No 10 1 8. 7 26

+ F Yes 7 7 6 10 30

- No 12 4 4 2 22
¢ Sum 54, 52 43 - 54 203
Analysis of "yes" - Mno" response frequencies showed that

response frequency was significantly related to-type pre-task instruc-
tions receﬁved (Xi =19.39, df = 3, p <.001). Comparing RC and SI

groups, it ﬁas-found that response category usage was .independent of type

instructions (XE

= 0.92, df = 1, n. s.); likewise, a comparison of IT
with CT vas not significant (X = 0.0, df = 1, n. 5.). Thus, the
response pafterns of RC and SI groups were similar go oﬁe'another; and, |
IT and CT response patterns resembled one anothef. Examination of fre-

quencies suggested it would be meaningful to compare RC. and SI indi-

vidually with combined IT and CT. . When .the responses of RC subjects were
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TABLE 30

STMMARY .OF CHI-SQUARE COMPARISONS MADE
o ON ITEM 11
Comparison vi Result
a. Pre-task instructiéns XE = 19.39, &f = 3, p <.001
b, RC vs. ST only ¥ =092, 4 =1, n. s
"¢. .CT vs, IT only ¥ =001, d =1, n. 8.
d. RC vs. CT+IT %2 =17.95, df = 2, p.<.00L
e. SI vs. OT+IT ¥ = 7.09, df = 2, p <.05
.' f I x X cells x_2 = 24.30, df = 9, p.<.01
g. RC vs, SI in IxX ' ﬁ = 16.87, df = .3, p <.001
h. IT vs. CT in IxX Xi = 5.38, df = 3, n. s.
i, RC vs. CT+IT in IxX X2 = 22.32, df = 6, p<.01
j. SI vs., CT+IT in IxX X = 13.06, &f = 6, p<.05
x. IxL cells X% = 24,30, af = 9, p<.01
1. RC vs. SI in IxL " ¥2=2.50, 4f = 3, a. s.
m. IT vs. CT in IxL X2 = 2,16, ¢f = 3, n. 8.
n. RC vs. IT+CT in IxL X2 = 21.86, df = 6, p <.01
0. ST vs. IT4CT in TxL R = 12,01, df = 6, p <.10

/

b .

compared with combined IT and CT, the obtained chi—squé.re was significapt
(ﬁ = 17.95, df = 2, p<.001). IT and CT subjects tended to answer the
item, "yes"; RC subjects tended toward, "o." SI subjects preferred to.

distribute their responses equally between "yes" and "no" in comparison

with combined CT and IT (X = 7.09, df = 2, p <.05).
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Further chi-square eznalyses taking sex of subject and ‘instructions
into consideration and task load and instructions into consideration were
conducted. These are summarized in Table 30. These analyses did not.
alter the conclusions drawn from analyses of responses associated with
instructionsghalone. That is, subjects who received IT and CT pre—fask
instructions tended to answer the item, "Yes," Those receiving RC pre-
task instructions tended to answer it, "No." Those receiving SI distribu-

ted their responses between-"yes" and "no."

Ttem 12: "I feel that I have made a useful contribution to

scientific psychology by serving as a subject in this experiment." The
purpoée of this item was to ascertain if subjects felt they made a contri-
bution to psychology by participation, that is, identified with the gdals
of science, R§Sponse frequencies associated with treatment ggli% are
tabled in Table 31, and chi-square énalyses are summarized in Table 32.
Response to this item was independent of pre-task instructions
received (XE = 5,91, df = 3, n. s.), independent of instructions by sex
of subject classification (X? = 10.10, 4f = 9, n. s.), but associated with
instructions classified by task load (X2 = 17.72, df = 9, p <.05). Res-
ponse patterns were independent of task load alone (XE = 0,37, 4f = 1,
B. s.). Next, within task load classification, CT and IT combined was
comparéd with RC and SI combined; again the chi-square was not significant
(XE = 3,69, df = 3, n. s.). It was decided to examine item response fre-
quencies at normél task load and high task load alone when each was par-
titioned into pre-task instruction categories. Response pattern was found
indépendent of instructions at normal task load monitoring (XE = 2,08,

af = 3, n. gc). Finélly, item response patterns associated with pre-task
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TABLE 31

ITEM 12 RESPONSE FREQUENCIES
~'BY TREATMENT CELLS

Instructions

Load  Sex R Sun
R I 8L CT
0 M Yes 3 10 6 12 36 .
. No 3 3 4 1 11
0 - F Yes 6 11 8 7 32
© . No 4 3 4 4 15
+ M Yes 7 14 9 1 41
- No 7 0 2 7 16
+ 7 Yes 14 11 9 9 . 43
' [ s R NO 5 . O 1 3 9

Sum 54, 52 43 54 .203.

instrictions at high task load were compared, and the obtained chi-square
was statistically significant (XE = 13.49, 4f = 3, g‘(.Ol).? Examination
of response frequenciesfacréss this dimension indicated that the majority
of subjects answered the item, "Yes," but 36% of the RC subjects and'33%
of the CT subjects answered the item, "No," whereas none of the IT and
11% of the SI subjects answered the item, "No.™" Apparently the tendenéy
ﬁo answer this item "yes" or "no" was a function of the amount of work,

task load, and pre-task instructions received.

Free Response Item
The purpose of the free response item in the "Survey" was to
determine if subjects detected deception and would say so. .Only one sub-

ject, a female, réported that she suspected deception. Participating in
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TABLE 32

SUMMARY OF CHI-SQUAKE COMPARISONS MADE
ON ITEM 12

Comparison . Result

a. Pre-task Instructions 5.91, df = 3, n. s.

iaSHaN
I

b, I x X cells 10,19, df = 9, n. s.

c. I x1L cells ﬁ= 17.72, df = 9, p <.05
d. Load (+ vs. 0) X = 0,37, &€ = 1, 4. s.
6. ITHCT vs. RG+ST in TxL ¥ = 3.69, df = 3, n.'s.
f. Instructions at Normal Task Load X = 2,68, df = 3, n. S.
g. Instructions at High Task Load X2 = 13.49, af = 3, p <.01,

a CT session, she reported that éhé‘suSpected something was wrong, because
her companion had never taken orientation tests, jet received an "atten-
tion to perceptual detail" score. The majority of the subjedts aﬁswered
the item by repeating what the experimenter had told them. I ﬁéé”dééi&é&”
the item had been phrased too inairectly for its intended purpose. Item

responses were not analyzed.

Results Summary

1. Analysis of the Five Minute Auditory Training Task revealed

that during initial stages of learning the skills required for the Main .

Listening Task, subjects learning high task load monitoring detected
fewer signals than subjects learning normal task load monitoring.
2. Analysis of the Sixteen Minute Auditory Training Task showed

that, in general, subjects learning high task load monitoring tended to
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detect fewer sigrals than those 1ea?ning normal task load monitoring.
The significance of these differences were primarily attributal to the
poor signal detection performance of female subjects assigned to high task
load monitoring following Important Task pre-task instructions, and the
superior signal detection performance of males learning rormal load moni-

toring following Important Task pre-task instructions.

3. Analysis of signal detections during the Main Listening Task
revealed: (a) signal detection performance deteriorated following the
first subperiod of the watch; (b) subjects who received both Important

Task or Combined Treatments pre-task instructions detected more critical

signals during'fhe over-all course of the watch than subjects who received
Required Chore or Subject Important pre-task instructions; (c) the signal
detection perfoermances of Important Task and Combined Treatments subjects
" weré comparable; (d) the signal detection performance of Reguired Chore
subjects was comparable to that of Subject.Imgortant subjecés; (e) the
effects of pre-task instructions were most markedly associated with per-
forming the Main Listening Task under normal task load monitoring rather
than high task load monitoring; (f) IT-assigned subjects:detected more
signals than IT+-assigned subjects, however performance graphs sﬁggested
the difference was due to the poor signal detection performance of females
assigned to IT+; (g) there was no statistically significant evidence that
high load monitoring improved vigilgnce performance; (h) differences in
vigilance performance were assoclated with over-all detectioné of 'signals
réther than signél detections across time.

L. Analysis of erroﬁgous reports of signals during the Méig

Listening Task suggested that female subjects were more likely to report
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more erroneous sigrals than male subjects. The erroneous report

frequencies of femsle subjects resembled that of subjects who received

4nggi§gg.0hore pre-task instruections, $uggesting the poasibility that
_motivational differences between male and female subjecta-may have
accounted for the different ER rates.

5. Analysis of Feeling-tone Checklist scores showed that FIC
scores reliably declined from administration to administraﬁion, except
for one group of male CT subjects whose fTC score did not change from the
.secona,tb third administration. Evaluation of interactions suggested
that the deviant responses of the CTM group contributed highly to other
significant interactions. Data plotaAsuggested that treatment effects
were most likely to be associated with the terminal administration of the
FTC; that is, factors dffecting FIC scores are temporal in nature. Data
.. plots also suggested that males may have been more affected by differ- -
ential factors oontributing to FTC level than were females. Data ploto
also suggested the possibility of pre-task instruction effects in the FTC
scores of male subjects, but the significant interaction involving CT
males confused nhat conclusion.

6. Analysis of the "arousal-interest" quéspionnaire scores
suggesfed that (a) males tended to find the experiment more interesting
than females; (b) subjects who received IT or CT pre;task instructions
tended to f£ind the eXperiment more "interesting" than subjects who re-
ceived either RC or éI pre-task instructions; and, (c) questionnaire
reliabilities suggest the item content to be heteroéeneous.

7. Analysis of the individual items suggested: (a) With

respect to Item 10, CT and IT-gssigned subjects tended to indicate a:
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willingness td "participate in.this kindléf expefimeﬂt again.," .RC and
SI-subjects tended to answer the item "yes" as frequently as “no," The
téndency to answer "yes".tended to be more associated with male CT and
iT—assigned subjects than either male SI and IT subjects or female sub-
- jects. (b) The extent to which subjects answered "yes" to Item 11,
was associated with the type.pfe;taskminstructions received. The item

responses of IT and CT squects indicated they were made to feel the ex-

periment was important, while RC-assigned subjects tended to answer, "né,"

and SI swbjects were just as likely to answer the item "yes" as "no."

(c) The results of the analysis of Item 12 was not clear-cut. As a rule,
ﬁost subjects answefed this item, "ves," indicating they believed they
had "made a useful contribution to sgientific psycholoéy." There wéé,
hqweVer, a slight tendency for response frequencies to differ among these

subjects who experienced high load monitoring to decrease the already

low "no" response.



CHAPTER V

DISCUSSION

Practice Tasks

Before discussing the main findings of the investigatioﬁ, the
practice tasks carried out before the Main Listening Task will be dis~
cussed because they may have a.beaQing on the findings. The father
lengthy practice session prior to the Main Listening Task resulted from
pilot-study experique'with the Bakan-type vigilance task and an attempt

» .
to eliminate apparent task learning during the first subperiod. The

value of such tréining was brought out in the analysis of practice task

performance.

Practice tasks were analyzed to determine if pre-task instructions
effected monitoring performan;e during task learning. ngtead of findipg
instruction effects, it was found that practice task performance levels
’were determined mostly by the stimulus-response characteristics of the
task. Subjects assigned to high task load monitoring apparently had a
more difficult time learning their type monitoring than subjects learning |
normal task 1qad monitoring. . This conclusion was suggested by the fact
that normal task load subjects detected more signals during practice than
high task load subjects during both AT5 and AT16. When subjects received
AT16 there was some evidence that pre-task instructions were beginning

to have some effect on performance., This was suggested by the relatively

103
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higher signal detection performancg of subjects who recei&ed Important
Task pre-task instructions (See Tables 5 and 6).v Still, AT16 performance
was characterized by the high task load subject groups having lower
detection means than normal task load subjects. By the time subjects
received the MLT, task load effects had apparently moder;ted.

The analysis of practice data ﬂas implications for vigilance’
research methodology. The findings from this analysis strongly imply
that even in vigilance research, especially with a task such as’ the one
uséd in this investigation, inadequate task training c&uld m;sk experi-
mental treatments being investigated. Iﬁ is highly probable that had a
shorter training proceduré been used, a significant difference would have

been found between normal and high task load monitoring during the MLT,

Main Listening Task

The results of tﬁe gnalysis of signal detections showed rather
conclusively that level of vigilance performance can be influenced by
type pre-task instructions subjects receive concerning the relative sig-
nificance of the vigilance task. Basically, it was found that subjects
who received Important Task or Combined Treatments pre-task instructions
dgpegted more critical signals than subjects who received Reguired Chore
or Subjéct Important pre-task instructions. These results were associated
with over-all vigilance performance rather than vigilance performance
across time. Analysis of the Instructions x Load interéctioé (See Table
10) suggested that instruction effects were moré directly aséOciated
with normal load monitoring then with high load monitoring. This latter
finding was surprising since Bakan's (1959) original study led us to

expect that an increase in effective signal density would improve
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vigilance performance, due to increased arousal. It was also surprising
to'find that vigilance pefformance'following Subject Important pre-task
instructions resembled that of Required Chore subjects rather than
Important Task or Combined Treatments as had béen anticipated. The Sub-
jected Important treatment was designed to be a significant experiment
from the point of view of subjects. Apparently this effect was not
achieﬁed. We shall return to this issue later.

It was found further in the analysistof the "Arousal-Interest"
scores from the "OU Subject Pool Survey," that highér."Arousai-Interest"
mean scores were associated with subject groups who monitored following

Important Task or Combined Treatments pretask instructions, and lower

mean‘ﬁArouSal-Interest" scores were associated with those groups who
received Required Chore or Subject Important pre-task instgpctions. In
terms of item response pattern, an IT or CT subject was likely to describe

the task of monitoring as/folfowsi

and challenging task. The time spent on the task was not wasted.

He (ghe) would not stop paying attention and was not lost in his

own daydreaming. A strong temptation to EZIl'ZEiEEE was QEE Eggéri-
enced, Neither did he (she) feel like getting up and walking out
nor just sitting there until it was over. , '

On the other hand, an RC or SI subject was apt to typify the monitoring

task as follows:

He (she) did not enjoy the task and did not find it interesting
or challenging. - He (she) felt the time spent on the task was wasted.
If the task had lasted longer he (she) certainly would have stopped
paving attention, and at times he (she) was completely lost in his
(her) own daydreaming. At times he (she) felt like getting up and
walking out or like giving up and just sitting there until the ex-
periment was over.

The mean score patterns found in the analysis of "Arousal-Interest" scores

strongly suggested that perceived interest value of a monotonous task,
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such as a vigilance task, influences task performance level. Since,
analysis of the "Feeling-tone Checklist"™ scores suggested that psychologi-
cal fatigue increased dﬁring the course of a vigilance task,.it is pos-
sib1e>that persons perceiving the task to be interesting or significant
will make a conscious effort-to overcome psychological fatigue. Perhaps
the nature of pre-task instructions themselves have the effect of raising
tension levels in the subject. Additional research is needed to answer
the question of how pre-task instructions have this effect and what
processes are involved., The fact remains, apbafent "grousal or "inter-
est" value of the experimental treatment was associated with vigilance
performance. : o |

Analysis of the individual items from the "OU Subject Pool:
Survey" showed that the eipressed interest in participating in "this kind
-of experiment again" was associated with experimental treatments. Sub-
jects who received IT and CT instructions were more positively inclined
toward participating again than those who received RC and SI instructions.
It was further found, the pattern was a§sociated with male subjects rather
than female subjects.

The extent to which subjects reportea they were made to feel
the experiment was important (Item 11) was aggin related to pre-ﬁask in-
structions. Subjects who responded in the affirmative tended to be as-
signed to IT and CT treatments, whereas those assigned to RC and SI tended
to answér'in the negative or be undecided, as in fhe case of SI subjects.

Vigilance task performance, then, tended to support the hypothesis

stated earlier:

performance.
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Vigilance task performance, in conjunction with the data from
the analysis of "Arousal-Interest" items and the individual items tended

to support the other hypothesis4to the effect:

monitors in a viéziance task who perceive the task to be “signifi-
-cant™ and those who perceive the task to be "not significant",
and such differences will be reflected in performance on a vigilance

§émg Qualifications
It should be pointed out that several factors may limit the
generality of the findings from this study -- (a) the nature of the vigil-
ance task, (b) type subjects useq,'and (¢) administration of/the vigilance

—

task, ‘ . é //
Nature of the Vigilance Zggk. ’Ehe Bakan vigilance iask can be .
classified as a cognitive stimulus-type vigilance task. The'othér_typesx
of auditory vigilance-tasks found in the literature tend to be more- "psy-
" chophysical® in nature, using critical signals which are changes .in tonal -
intensity, frequency, or duration and which have 90% or better detection
thresholds. The Bakan task is more of an abstraction of the kinds of
stimuli subjects monitor in everyday life, such as lectures, conversations,
radio broadcasts, therapy sessions, and so forth, and thus in itself, in
spite of its noxious, monotonous quality,'may.have some intrinsic motiva-
tional quélity due to its stimulus familiarity quality as opposed to the '
other type vigilance tasks which probably do not have the quality of
" familiarity. It is conceivable'thaf pre-task instructions may be more
effective.when used in conjunction with the more intrinsically familiar

cognitive type task. Research is needed in this area. It should be

pointed out  that Neal and Pearson (1966) found that the two type tasks
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were comparabie as vigilance taéks, but whether they are comparable in
.vterms of sensitivity to motivational factors, such as uéed in this inves-
tigation, remains to'be determined.

Iype Subjects Used. The subjects used in this study were

undergraduates from the University of Oklahoma. It is not known whether
susceptibility to pre-task instructions, such as used in this investiga-
tion, would characterize other types of subjects that might have been
used, such as members of the armed forces, industrial workers,?hired sub-
jecté, and similgr.groués which have been used in vigilance studies
reported in the literature. It is interesting to note that Orne's (1962)
- demand characteristics fdrmulatidn assumed college students as subjects
identifying with the goals of science. Since efficient performanCe of a
vigilance task has been cpnsidered to require a significant motivational
. input from the subject, in éerms of choosing te monitor or not to moni-

" tor, the basic motivatignal st}ucture of the subject population is a

" crucial consideration in the generaliiation of results from an investi-
gation such as this., There is need of cross-population research on this

problem.,

Administration gﬁ,ggg Vigilance Task. The Bakan task as used in
this inve;tigation was group administered. Since Bergum and Lehr (1962a,
c, 1963c) have shown that paired or group monitoring improves vigilance"
performance, this raises the question whether the instruction effects
would havé been obtained, had subjegés monitored as individuals in iso-
lation, as is the common approach in vigilance research. Bakan and Manley

(1963) have demonstrated the suitability of this task as a group admin-

istered task, but the question is, "Would pre-task instruction effects have
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been obtaihed if subjects had monitored in isolation?" ‘Research is

needed on this question.

Problem of High Task Load
Bakan's (1959) original study, using this task, would lead us
to expect that we should obtain better vigilance performance when sub-

jects afe responding to a secondary signal, our high task load. Re-

examination of his study revealed that the two studies ére not directly
comparable. For one thing, he categorizea his subjects as either intro-
verts or extraverts on the basis of a personality inventory. He found
that extraverts tended to benefit from secondéry signals during the first
two subperiods of the watch which lasted 80 minutes; introverts benefited *
from the secondary signal during the latter stages -- last three sub-
periods -~ of the watch. A‘later study (Bakan, Belton,.and Toth, 1963)
showed that "normal" subjects monitored like extraverts rather than intro-
verts. In spite of this added bit of knowledge, examination of performanée
curves across time (See Figure 4) revealed no monitoring performance anal-
ogous to that obtéined by Bakan. It is conceivable, recalling the earlier
discussion of the practice taéks,'that subjects had not adequately learned
to perform high task load monitoring prior to starting the Main.Listeﬁing
Task. Examination of Figure ‘4 which plots vigilance tasks across time
does not support this contention since high task load subjects did not
consistently do worse than normal task load monitoring subjects. It can
bé said that high task load subjects did not do Better than normal task
load subjects.

Figure 4a suggests an interesting trend for the Reg?;red Chore

subjects. Toward the end of the watch, signal detections by normal task

t
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load monitors tended to decline, whereas that of high task load monitors
appeared to stay at a higher signal detection level. Note in Figures 4b
and 4& £hat instruction effects tended to keep vigilance at a relatively
high level within the 48 minute watch. It would have been interesting to
have increased watch length to 120 minutes to see if instruction effects
persisted over the longer period of time and to determine ihe possible
existence of a changeéver point where instructions cease to be effective

and task load becomes the primary arouser.

Sex Differences

o

“efficient monitors than men in-an auditory vigilance task. It was shown

An interesting finding was that suggesting women were less

-

in the analygzs of erroneous reports that women tended to commit more"a

ER's than men, This suggesgéd that women were either careless listeners ‘
or careléss reporters, or both. One is almost tempted to conclude that

women in our culture just are.not.good listeners,

Referring 'again to Figure 4, note that in Figures 4a, 4b, and
4e, that poor signal detection performa;ce, where it occurred was in-
evitably associated with female subject groups. This trend resembled a
similar trend for féma;es to be poorer monitors repofted by Neal and
Pearson (1966).

Further analysié of ER's suggested that females were less
motivéted than male subjects. Analysis of "Arousal-Interest" scores
reliably showed that females found the experiment less interesting than
did males. It is suggested that instructions used with the intention

of motivating all subjects were intrinsically such, as to have more ap-

peal to male subjects than to female subjects. For example, the
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"astronaut"-type instrucfions used to motivate subjects in IT ﬁnd CT
instructions, probably represented a task with'which male subjects could
more readily identify than could females, since astronauts, in fact, have
all been males. RC and SI instructions, apparently, had no intrinsic

motivating appeal to either sex.

Feeling-tone

Analysis of "Feeling-tone Checklist" scores showed that, in

_ general, psychological fatiguglincreased during the course of a vigilance
task, as evidenced by reliable decline in méan FIC scores. This demon~
strated that the sopofific efféct reported to be associated with perform-
ing a vigilance_fagk can be assessed quaptitatively. The evaluation of
the FIC erred in.that a control group not monitoring was not included to
 permit a compafison with subjects.who-were monitoring. Such a group was
noﬁ included because the primary purpose for employing the FIC was to
determine if it was sensitive to instruction differences. Since clear-
cut instrﬁctions differences were not found, it is récommended that future
vigiiance investigations employing the FIC utilize the non-monitoring |

group as a control group.

Certain inferences can be drawn from examination of Figures 8a & b:

(a) Experimental effects influencing leyel of feeling tone may not be
detected early during a prolonged task in which feeling-tone is being
assessed periodically, but may be detected during the latter stages of
the task., Note in Figure 8 héw the treatment group means tended to di-
verge with successive admiqiétrations. (b) Men may have been more
sensitive to experimentai‘factors.influencing feeling-tone level. Note

that the scores of male subjects tended to be spread-out more than for

i .
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female subjects at all three edministrations of the FIC, Possibly, this
may reflect the apparent over-all low task motivation of the female sub-
jects. (c) The plot of scores for the male subjects, does suggest the
possibility that FIC scores may have been influenced by instruction effects
sincevterminal FTC means generally ranked themselves roughly in the gen-
eral order of instruction effects -- RC, IT, SI, and CT -- found in the
analysis of vigilance data. Possibly, had a longer watch been utilized
these differences would have been significant in the same order as other
variable means reported. hThe utility of the FIC es an adjunct to vigilanee

research, needs further evaluation,

Why Treatment Differences?

Vroom's Cognitive Model of Motivation. Although the data has
supported a demand charactefistics hypothesis concerning some relation-~
ships between perceived task significance and task performance, these.
results do not explain why demand characteristics operate, and why a pre-~
task instruction treatment, such as Subject Imﬁortant, designed to convey
significance of task to subjects, did not have this effect whereas other
treatments seeﬁed to lead to intended effects. Vroom's (1964) quasi-
mathematical cognitive model of motivation suggests some explanations for
these findings.

According to the model, the outcome of a contemplated act of
behavior hes valence renges from negative (-1) through positive (+l) in
value. Valence value of an outcome is determined bj'the individual's
preference for the outcoﬁé. Preference is synonymous with motive, in
the sense used by Vroom. If, it is assumed that utilization of data

from an experiment is an outcome, then it is reasonable to suggest that



113
subjects serving in'ﬁhe experiment can have & preference associated
with the outcome of an experiment. Thus, perceived outcome of an exper-
iment can have an associated valence value, ranging froﬁ positive, through
‘neﬁtral; to negative, depending on &nticipated satisfaction or dissatis-
faction with the outcome. Outcome valence may be modified as acts are
perforﬁed‘to accomplish the outcome .

Operating in conjunction wiﬁh outcome valence is expectancy.
Expectancy refers to the subjective expectancy that an outcome will or
will not follow the performance act. Expectancy can be conceived as
5§ving a subjective probability value which may assume any value ranging
from "0" (minimal certainty) through "1" (maximal certainty). The for-
mer indicating the act will not be followed by an outcome;lthe.lattér
indicating the act will be followed by the outcome. Expectancy value
can fluctuate from moment to moment. |

Valence and expectancies combine to detérmine the force on the
individual to perform the acts leading to an outcome. According to
Vroom (1964):

The force on a person to perform an act is a monotonically
increasing function of the algebraic sum of the products of the
valences of all outcomes and the strength of his expectancies
that the act will be followed by the attainment of these outcomes
(p. 18). ‘ :

It is suggested that performance on the criterion vigilance
task -- the MLT -~ may well have been determined by the interaction of'
valence and expectancy. Logical analyses of the experimental treatments
suggest certain hypotheses concerning the nature of the tasks from the

subject's point of view.

.
~
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Required Chore. The RC treatment can be characterized as having
near neutral outcome valence and medium to high positive expectancy of

data utilization. The resultant would be low positive force sgtrength.

Thus, subjects assigned to this treatment would not be expected to put
forth maximal effort (force strength) into the performance act directed
at accomplishing che outcome., It is surmised subjects viewed the experi-.
ment as participation in a legitimate experiment, since they had been
recruited by their instructor. When they were not told ﬁﬁe purcose of
the experiment, they may have thought to themselves that the experiﬁent
served a useful purpose, but it was useful to someone else. As a result,
outcome valence probably approached the neutral poinﬁ. Subjects prob-
ably assumed the task to be worthwhile, but deﬁeloped a "I-could-care-
less!" attitude toward the experiment. .

Subject Imgortant; It is suggested that SI treatment was char-
acterized by low-to-medium outcome valence with an associated low-to-medium
outcome expectancy. The cross-products of\i’ése two components yield low
force strength directed toﬁard achieving the outcome,

‘ Logical analysis of treatment elements, in retrospect, suggests
that a score for abiliﬁy in "attention to perceptual detail' may have
been too esoteric for the subject populaticn. This was an "ability" sub-
jects did not know they had,-with which they could not identify, and
probably could have ﬁcared less" whether they had it; Either having or
not hacing the aciii;y was not sufficiently anxiety proboking to egc-
involve the subject in the experiment. It was learned dﬁring'the course
-of the experiment that some subjects were not aware they had ever taken -

orientation test and did not understand how the "attention to perceptual



115
detail" score was obtained. It is suggested that cues in the experimental
situafion were in conflict and not interpreted by the subjects as support-
ing the experimenter's stated objectives of the experiment. It is sus-
pected subjects felt they were being deceived in some manner, and they may
have felt "attention to perceptual detsil" sounded "phony." As a conse-
queﬁce, oﬁtcome expectancy probebility was lowered since the perceived
utilization of experimental data was beclouded.

Importent Task and Combined Treatmeénts. Both IT and CT can be

characteriied as having had both high positive outcome valence and high
expectancy probability. ‘The high outcome valences were derived from a

task with which subjects, especially male;, could identify and felt was
important -- the United States space program.

High outcome expectancies were derived from the demand character-
istic of the experiment in the form of mutually é&pporting cues. Subjects
were told they were going to be trained, and the purpose of the experi-
ment was to evaluate a training procedure which was designed to improve
monitoring performance. All situational and contextual cues pointed in
that direction. There was training, and the experimenter read NASA reports
dufing the course qf the experiment. As a consequence, subjects had little
other choice than to believg the data was being collected in support of
the space ﬁrogram. Therefore, outcome expectancy probability should have
been high. Consequently, high positive outcome valence and high expectancy
probability yielded a resultant force of sufficient Strength to enhance '
vigilance performance. R

Vroom's (1964) motivation model may have utility in handling the
more spectral motivational components in vigilance performance. The brief

application of the model attests its explanatory merits.
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Some methodological implications deriVéd‘ffom this investigation
strongly sﬁggest that‘experimenters using instructions to motivate sub--
jects, especially in vigilance research, should carefully evaluate their
motivational qualities before using them. This investigation suggested
that instructions designed to be motivating may not have this effect., If X
deception is involved, all.cue elements in the experimental treatmént
setting must be mutually supporting to achieve the desired effect. The
extent to which these implicationé are considered, can undoubtedly in-
vfluénce outcome valences and outcome expectancy probaﬁility associated

with an experiment.

Closing Statement

The results of this inveétigation have important implications
for thelproponents of current theories of vigilance (See Fraﬁkmann & Adams,
1962), such as inhibition, attention or filter, expectancy, arousal, and
arousal-expectancy theories., It was suggested by this investigation that
base~level of motivation of monitors can determine level of vigilance per-
formance, at 1éést during the early states of a monitoring session. (It
will be recalled that the watch period used here was only 48-minute§ in
length.) Although proponents of the current theorieé of vigiiance do not,
in éeneral; totally ignore base-level motivation, they.prefer not to deal
with it in their theories. We believe that we ‘have demonstrated that
base-level effects on performance can be assessed and ére'hot deterﬁinants
of vigilance behavior to be slighted by mere 1ip-serviéé tribute, Theory-
oriented vigilance research is needed to systematically explore the rela-
tionship of base-level motivation to the various theoretical positions

appearing in contemporary vigilance literature.



. CHAPTER VI
SUMMARY AND CONCLUSIONS

Problem
Review of the vigilance literature revealed that investigators
' generaliy agree that motivation of monifors pla&s a significant role in
determining}hog well a vigilance task is berforméd. The role of one

well-known motivational independent variable, pre-task instructions, has

been neglected in vigilance research. Orne's (1962) formuletion of @emand
-characte;;sticé suggested that perceived significance of the monitdring
task was é.significant dimension upon which to evaluate the moti&ational
qualities of instructions.

The investigation was designed to test two hypotheses:

(2) Pre-task instructions to monitors can lead to enhanced
vigilance performance.

(b) There will be measurable differences in motivation between
monitors in a vigilance task who perceive the task to be "signifi- . .
cant" and those who perceive the task to be "not significant" and
such differences will be reflected in performance on a vigilance task.

An auxilliary analysis was conducted to evaluate the sensitivity
of the Pearson "Feeling-tone Checklist" to assess Quaﬁtitatively the
soporific effect associated with performing a vigilance task and the

sensitivity of the "Checklist" to psychological dimensions such as pre-

task instruction effects.
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Method

Subjects. Two hurdred ard three -- 104 males and 9§ females --
University of Oklahoma undergraduates recruited from Psychology 1 sections
under "pressure" from their instructors served as subjeéts in the experi-
ment.

Vigilance Task. All subjects, in groups ranging in size from
'six to 27, performed a 48 minute watch on a Bakan-type cognitive stimulus
auditory vigilance task containing 18 critical signals distributed across
three subperiods. The 48 minute Main Listening Task was preceded by a
three-stage training process which all subjects received. Subjects per-
formed tﬁe vigilance task either under conditions of normal task load,
in which they detected only critical signals, or under conditions of high
task load, in which they detected critical signals and tallied the occum
rence of the number "6",

Pre-task Instruction Treatments. Prior to receivihg Main Listen-
Ning Task traing, subjects were led to believe either (a) thezfcould not
g? told the purpose of the experiment (Required Chore or RC Treatment);
gb) the experiment was training methods research for a space project
kImgortant Task or IT treatment); (c) they were expected to do well on
the vigilance task, because they had scored high on a test related to
vigilance performance (Subject Important of SI treatment); or, (d) they
wére participating in space-related training-ﬁgfﬁods research, because
they had scored high on a test related vigila;;; pérformance (Combined
Treatments or CT treatment).

Arousal-interest Assessment. To assess the extent to which

subjects perceived the experiment to be "arousing" or as having "interest
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value" the "OU Subject Pool Survey" was administered at the end of the
treatment sessioﬁ; The survey contained items designed to assess this
aspect of the experiment.

Feeling-tone Checklist. To measure psychological fatigue and
the soporific effect associated with performing a vigilance task, the
- Feeling-tone Checkliét was administered on three occasions duripg"the
experiment session —- (a) following ﬁre-task instructions, (b) follow-

ing task training, and (c) at the end of the Main Listening Task.

Qgﬁg Analysis

The basic data analysis plan involved the.followihg;factors:
(a) Four levels of pre-~task iﬁstrucpions -- RC, IT, SI, and CT; (b)
two levels of monitoring -- Normsl Load and High Load; (c) mele and
female monitors; (d) three successive subperiods per watch; and, (e)
number of subjects per cell. The principle method of date analysis used
wag analysis of variance using the unweighed means technique for multi-.
- factor experiments with repeated measurements and without repeated'meas-
urements. Newman~Keuls procedufe was used to compare means where.reqﬁired.
Chi-square analysis was used to evaluate erroneous reports of signals and

to evaluate item responses.

Results .
Training Tasks. Analysis of training task d;ta showed: (a)
fewer signals were detected under high task load monitoring than under
normal task load monitoring; and (b) the difference between high loed and

normal load monitoring was most marked during the first éuditdry training

task. . . Q\

h
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Muin Listening Task. (a) Sigrificantly more critical signals

were detected by subjects wh04recéived IT or CT pre-task instructions
than by subjects who received RC or SI pre-task instructions. (b) Dif-
ferences in critical signal detections tended to be found in case of
subjects who ﬁerformed normal task load monitoring following pre-task
instructions rather than in the case of subjects who perfbrméd_high task
load monitoring. kc) Although signal d etections deteriorated signifi-
cantly with time, pre-task instruction effects were associated with over-
all signal detection performance rather than signal detection across
time, | |
"Arousal-interest" Assessment. (a) Subjects who received either
IT or CT instructibns, indicated by item response, ﬁhey found the experi-
ment to be more "arousing" or having more "interest value" than subjects
who received SI or RC pre-task instructions. -(b) Male sﬁbjects, on the
average, found the experiment more interesting than female subjects.
Independent Item Analysis., (a) Male subjects who received either
. :IT or CT pre-task instructions indicated & greater'willingness to partici-
pate in this type experiment again than RC or SI male subjects or female
subjects. (b) IT and dT subjects weré more inclined to report they were
made to feel the experiment was important than were RC.or'SI;subjects.
Feeling-tone Checklist. (a) Feeling-tone_checklist scores dgclined
significantly from administration to administration, indicating that psy-
chological fatigue increased during the course of the experiment sessions.
(b) Although no significant effects were obtained, directly attributable
to pre-task instructions, inspection of performance plots suggested the

possibility that male subjects were more susceptible to factors contributing
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to subjective fatigue than females., Furthermore, the same inspection
suggested that instruction effects might be more diséernable during latter
administrétions of the Checklist than during early administrations. (e)
Significant interaction effects in the analysis bf "Checklist" data were
attributal to the FIC scores of CT males.

Erroneous Reports During Main Listening Tésk,. (a) Female
subjects were more likely to report signéls erroneously than male sub-
jects. (b) Analysis of ER rate suggested that male and female differences

may be motivational in nature.

Conclusions

1. Pre-task instructions concerning task significance can lead
to a significant increase in nmumber of critical signals detegted during a
vigilance task, However, the effectivene§s of instructions probably
depends upon the extent to which the monitor perceives the outcome of
performing the task as "worthwhile," and there is a high probability ??
the outcome actually occurring. |

2. There were measurable differences in motivation between
monitors who perceived the task to be "significant" and those perceived
the task to be "not significant." Such differences wefe reflected in
vigilance performance. This association was reflected by the IT and CT-
vs. RC and SI pattern in all analyses. |

3. The compatability of experimental manlpulations was probably
a major contribution to the superiorlty of IT and CT treatments.

4. Women were less efficient monitors than men. This différ-
ence was probabl& due to sex-related motivationldifferences. The pre-

task instructions were probably such that they had greater motivational
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appeal for males rather than females.

5. Thé "Feeling-tone Checklist" reliébly gssessed changes in
psychological fatigue across time during vigilance task, Whether level
of psychological fatigue effects are associated with different pre-~task
instructions, is still open to question. Visual inspection of‘data plots
suggested such differences were most likely to be found in terminal
"checklist" administrations and differences might be Sex-related,' Addi-
tional evaluation of the "Checklist" is required prior to its further
gpblication in vigilance research. |

6. Contemporary vigilance theorists should take into account

the base-level motiyation of monitors in contemporary theoretical formu-

lations.

e S



Bakan,

Bakan,

Bakan,

Bekan,

Bakan,
Beker,
Baker,

Baker,

Baker,

Baker;

Baker,

REFERENCES

P. Extraversion-introversion and improvement in an suditory
vigilance task. Brit. J. Psychol., 1959, 50, 325-332.

P. An analysis of retrospective reports following an auditory
vigilance task. In D. N. Buckner & J. J. McGrath (Eds.),

. Vigilance: & symposium. New York: McGraw-Hill, 1963,
Pp. 88-101. (a)

P.. Time-of-day preference, wvigilance, and extraversion-
introversion., In D, N, Buckner & J. J. McGrath (Eds.),
Vigilance: a symposium. New York: MeGraw-Hill, 1963,
Pp. 114-117. (b

P., Belton, J. A., & Toth, J. C, Extraversion-introversion

. and degrement in an auditory vigilance task. In D. N,
Buckner & J. J. McGrath (Eds.), Vigilence: _a symposium,
New York: MeGraw-Hill, 1963. Pp. 22-23,

P. & Manley, R, Effect of visual deprivation on auditory
vigilance, Brit. J. Psychol., 1963, 54, 115-119.

C. H. Toward a theory of vigilance, Cansd. J._ Psychol., 1959,
13, 38"'42 .

C. H., Maintaining the level of vigilancé by means of artificial
signals., J. appl. Psychol., 1960, 44, 336-338.

C. H. Maintaining the level of vigilance by means of knowledge
of results about s secondary vigilance task. Ergonomicgs,

C. H, Further toward a theory of vigilance., In D. N. Buckner

& J. J. McGrath (Eds.), Vigilance: & sympogsium. New York:
McGraw-Hill, 1963, Pp. 127-170.

R. A. Jr., Sipowicz, R. R., & Ware, J. R. Effects of practice
on visual monitoring. Percept. mot. Skill, 1961, 13, 291-294.

R. &, Jr., Ware, J. R., & Sipowicz, R. R. Vigilance: a com~
parison in auditory, visual, and combined audio-visual tasks,
Canad o.‘ g_’. PS YChOI. K] 1962, 169 192"'1980 )

123



Bergum,
Bergum,
Bergum,
Bergum,
Bergum,

Bergum,

Bergum,

Bergum,”

Bergum,

124

B. 0. Vigilance: & guide to improved performsnce. Human Resources
Research Office Research Bulletin 10. The George Washington
University, October 1963.

B. 0. & Klein, C. I. A survey and enalysis of vigilance research.
Kuman Resources Research Office Resesrch Report No. 8. The

e — A ———————"  SE————————, S ——— S S—————" —

B. 0. & Lehr. D. J. The effects of pairing, rest intervals, signal
“rate, and transfer conditions or vigilance performance. Research
Memorarndum, U, S. Army Air Deferse Human Research Urit (HumRRO),

Ft. Bliss, Texas, 1962. (a)

B. 0. & Lehr, D, J. Vigilance performance as a function of inter-
polated rest. J. appl. Psychol., 1962, 46, 425-427. (v) _

‘B, 0., & Lehr, D, J. Vigilance performance as a function of paired

monitoring. J. appl. Psychol., 1962, 46, 341-343. (c)

B. 0. & Lehr, D, J. Effects of authoritatianism on vigilance
performance. J. appl. Psychol., 1963, 47, 75-77. (a)

B, 0 & Lehr, D. J. End-spurt in vigilance. J. ggg.‘Psxchol.,
1963, 66, 383-385. (b) _

B. 0. & Lehr, D. J. Vigilance performance as a function of task
and environmental variables. Human Resources Research Office
Research Report 11. The George Washington University, May 1963.

B, 0. & Lehr, D, J. Monitoring incentive and vigilance. J. exp.

Broadbent, D. E. Possibilities and difficulties in the concept of

arousal. In D. N. Buckner & J. J. McGrath (Eds.) Vigilance: &
gymposium. New York: MeGraw-Hill, 1963, Pp. 184-198. (a)

Broadbent, D. E. Some recent research from the Applied Psychology Unit,

Cambridge. In D. N, Buckner & J. J. McGrath (Eds.), Vigilance:
a symposium, New York: MeGraw-Hill, 1963. Pp. 72-87. (b)

Broadbent, D, E. Vigilance. Brit. Med. Bull., 1964, 20, 17-20.

Broadbent, D. E. & Gregory, Margaret. Vigilance considered as & statis-

ticel decision theory. Brit. J. Psychol., 1963, 54, 309-323,

Brown, J. S. Motivation of behavior. New York: MbGraw-Hill, 1962,

Buckner, D, N. An individual difference approach to éﬁpiaining vigilance

performance. In D, N, Burkner & J. J. McGrath (Eds.), Vigilance:
g symposium, New York: McGraw-Hill, 1963, Pp., 171-183.



125

Buckner, D, N., Harsbedian, A., & McGrath, J. J. A study of individual
differences ir V1g11ance performance. Technical Report 2,
(Contr., Norr 2649(00), NR 153-199), Human Factors Research,
Inc., Los Angeles, Callf., January 19€0

Buckner, D, N, & McGrath, J. J. A comparison of performsnces on single
and dusl mode vigilance tasks. Technical Report 8, (Contr.
Nonr 2649(00), NR 153-199), Human Factors Research, Irc,, Los
Angeles, Calif., February 1961.

Buckner, D. N, & McGrath, J. J. A comparison of performances on single
and dusl mode vigilance tasks. In D, N. Buckner & J. J.
McGrath (Eds.), Vigilance: & symposium. New York: McGraw-
Hi1l, 1963, Pps. 53071, (a)

Buckner, D, N. & McGrath, J. J. (Eds.) Vigilance: g symposium. New
York: McGraw-Hill, 1963.

Colquhoun, ‘W, P. Temperament, inspection efficiency, and time of day.
Ergonomics, 1960, 3, 377-378.

Colquhoun, W. P, The effect of "unwanted" signals on performsnce in
a vigilance task. Ergonomics, 1961, 4, 41-51.
TN :
Crawford, M, P. Concepts of training In R. M. Gagne (Ed,) Psychological

principles in gystem development. New York: Holt, Rinehart, °
and Winston, 1962, Pp. 301-341.

Dahlke, A, E. Personal communication. 1964.

Dahlke, A. E. An integrated approach to the analysis of variance,
Paper read at Southwestern Psychol. Ass., Oklahoma City,
April 1965.

Dahlke, A, E., Pergonal communication. 1965.

Davies, D. R, & Griew, S. Age and vigilance, In Welford, A. T. &
Birren, J. E. (Eds.) Behavior, aging, and the nervous system.
Springfield, Ill.: Charles C. Thomas, 1965.

Dobbins, D. A. Survey of U. S. Army monitor jobs. U. S. Army Personnel
Research Office Research Study 62-1, Department of the Army,
Washington, D. ( Cuy April 1962,

?

Fiske, D, W. Effects of monotonous restricted stimulation. In D, W.
Fiske & S, R. Maddi (Eds. ), Functions of varied experience.
Homewood, I1l,: Dorsey Press, 1961. Pp. 106-144.

Frankmann, Judith P, and Adams, J. A, Theories of vigilance. Psychol.
BU.ll () 1962 9 59 ] 257"272 . ‘ '



126

Fraser, D. C. :The reiation of an-environmental variable to performance
' in & prolonged visual taok. Quart. J. Psychol., 1953, 5,
31-32.

"Garwey, W. D., Taylor, F. V. & Newlin, E. P. The use of "artificial
" signals" to enhance monitoring performance. U. S. Navy
Research Laboratory Report No. 5269, 1959.

~ Glucksberg, S., Karsh, R., Lince, D. L., & Potts, C. O, The effects of

punishment on a vigilance task. Amer. Psychologist, 1962, 17,
388. (Abstract)

Griew, S. & Davies, D. R. The effect of aging on auditory vigilance
performence. J. Gerontol., 1961, 17, 88-90.

Gruber, A. Sensory alternation and performance in a vigilance task.

Decision Science Laboratory Tech. Rept. ESD-TDR-63-605,
L. G, Bascom Field, Bedrord, “Mess., September 1963.

Hardesty, D., Trumbo, D., & Bevan. W, Influence of knowledge of results
on performance in a monitoring task. Percept. mot. Skills,
1963, 16, 629-634.

iénkins, H. M. The effect of signal rate on performance in visual
monitoring. Amer. J. Psychol., 1958, 71.

Jerison, H. J. On the décrement function in humen vigilance. In D. N,

Buckner & J. J. McGrath (Eds.), Vigilance: & symposium, New
York: MeGraw-Hill, 1963. Pp. 199-216.

"Jerison, H. J. & Pickett, R, M, Vigilance: a review and re-evaluation,
Human Factors, 1963, 5, 211-238,

Jerison, H. J. & Wing, S. Effects of noise and fatigue on a complex

vigilance task. WADC Technical Report 57-14, Wright-Patterson
AFB, Ohio, 1957, :

Johnson, E, M, & Payne, M., C., Jr. Vigilance: effects of frequency of
knowledge of results. J. appl. Psychol., 1966, 50, 33=34.

‘Kelman, H. C. The human use of human subjects: the problem of deceptlon
in soclal-psychological experiments. Paper read at American
Psychol,, Ass,, Chicago, 1965,

Kirk, R, E. & Hecht, Elizabeth. Maintenance of vigilance by programmed
noise, Percent mot. Skills, 1963, 16, 553-560.

Loeb, M. & Schmidt, B. A, Influence of time on task and false informa-
tion on efficienty of responding to pure tones: U. S. Army

Medical Reseasrch Laboratories Report 426, Fort Know, Kentucky,
1960.



127

Mackworth, Jane F., The effect of 1nterm1ttent signal probabilities
upon vigilance. (Canad. J. Psychol., 1963, 17, 82-89. (a)

Mackworth, Jane F, Effect'of reference marks on the detection of
: signa%s)on a clock face. J. apply. Psychol., 1963, 47, 196~
201. (b '

Mackworth, N. H. Researches on the measurement of human performance.
Medlcal Reseasrch Council Special Report Series 268, H. M.
Statlonery.Offlce, London, England, 1950,

McCormack, P. D. Performance in a vigilance task as a function of
length of interstimulus interval. Canad. J. Psychol., 1960,
14, 265-268

McGrath, J. J. .Subjective reactions of wvigilance performers. Supple-
mentary Note to Technicasl Report 2 Contract-Nonr 26492005
NR 153- 199 ) Haman Factors Research, Inc., Los Angeles,
Califi, May 1960.

McGrath, J. J. The effect of irrelevant environmental stimulation on
~ vigilance performence. Technical Report 5, 2649(00) NR 153-
199 , Human Factors Research, Inc., Los Angeles, California,
November 1960,

McGrath, J. J. Cross-validation-of some correlates of vigilance perfor-
mence. In D. N, Buckner & J. J. McGrath (Eds.), X;gi;g%g§' 8
symposium. New York: MeGraw-Hill, 1963, Pp 118-126.

MeGrath, J. J. Irrelevant stimulation and vigilance performence. In

D. N. Buckner & J. J. McGrath (Eds,.), Vigilance: & symposium,
New York: McGraw-Hill, 1963. Pp. 3-21. %b)

McGrath, J. J. Some problems of definition and criteria in the study
of vigilance performance. In D, N, Buckner & J. J. McGrath

(Eds.), Vigilance: & symposium. New York: McGraw-Hill,

MceGrath, J., J. & Harabedian, A, Signal detection as a function of
intersignal interval duration. Technical Report 9, Contr,
Nonr 2649(00) NR 153-199 , Human Factors Research, Inc., Los
Angeles, California, February, 1961.

McGrath, J. J., & Harsbedian, A, Signel detection as a function of
intersignal interval duration. In D. N. Buckner & J., J. Mc=-

Grath (Eds.), Vigilance: a gymposium. New York: McGraw-Hill,

McGrath, J, J., Harabedien, A., & Buckner, D. N. ‘Review and critique
of the literature on vigilance performence. Technical Report 1,
Contr. Nonr 2649(00) NR 153-199 , Human Factors Research,
Inc., Los Angeles, California, 1960 (a)



128

McGrath, J. J., Harabedian, A., & Buckner, D. N. An exploratory study '
of the correlates of vigilance behavior. Technical Report 4,
Contr. Nonr 2649(00) NR 153-199 , Human Factors Research,
Inc., Los Angeles, California, February 1960. (b)

Mandler, G. Emotion. Irn T. M. Newcomb (Ed.); New Ditections in psy-
chology. New York: Hold, Rinehart, and Winston, 1962. Pp.
267-343. -

Maxwell, A. E. Analysis of quslitative dats. New Yorki John Wiley &
Sons, 1961.

Monty, R. A. Effects of post detection response complexity on subsequent
monitoring behavior. Human Factors, 1962, 4, 201-207.

NASA. Bioastronsutics. Washington, D. C.: National Aeronautics and
Space Administration, December 1962. '

Neal, G. L. & Pearson, R. G.m Compserative effects of age, sex, and drugs
upon two tasks of auditory vigilance. Paper read at Midwestern
Psychological Assn., Chicago, May 1966.

Nicely, P. E, & Miller, G. A, Some effects of unequal spatial distribu-
tion on detectability of radar targets. J. exp. Psychol.,
1957, 53, 195-198.

- oF :
~ Ordnance Corps, Ordnance engineering design handbook: maintenance
_engineering guide for ordnance design (ORDP 20-134) .
Washington, D, C.,t Office of Chief of Ordnance, December,
1961. )

Osborny, W. C.,Sheldon, R. W., & Baker, R. A, Jr. Vigilance performance
under conditions of redundant and nonredundant signal presen-

O'Hanlon, J. Jr., Schmidt, E. A., & Baker, C. H., A study to determine
the effects of placebo upon performance in a vigilance task,
Human Factors Research, Inc. Technical Report 750-1, Contract
Nogr. 4120(00) NR’196f2;i\, Los Angeles, California, January
1964, A

Orne, M. T. On the social péychology of the psychological experiment:
with particular reference to demand characteristics and their
implications. Amer. Psychologist, 1962, 17, 776-783.

Orne, M, T. & Scheibe, K. E., The contribution of nondeﬁ!ﬁvation factors
in the production of sensory deprivation effect the psy-

chology of the "panic button." J., Abnorm. goc. Psychol., 1964,
68, 3-12 . ’

Pearson, R. G, Scale analysis of a fatigue checklist. J. appl. Psychol.,
1957, 41, 186-191



i s

129

Pearson, R. G. Task proficiency and feelings of fatigue. - School of
Aviation Medicine, USAF, Report No. 57-77. Rendolph AFB, Texas,
April 1957.

Pesrson, R. G. & Byars, G. E. The development and validation of a check-
list for measuring subjective fatigue. School of Aviation
Medicine, USAF, Report No. 56-115. Randolph AFB, Texas, Decem-
ber 1956,

Pollack, I. & Knaff, P. R, Maintenance of alertness by a loud auditory
signel. J. Acoust. Soc. Amer., 1958, 30, 1013-1016.

Poulton, E, C. Engineering psychology. In Q. McNemar (Ed.), Annual
Review of Psychology, Vol. 17, Palo Alto: Annual Reviews, 1966,

Schafer, T. H., Detection of a signal by several observers. U. S. Navy
Electronics Report No. 101, Naval Electronics Laboratory, 1949.
Abstract '

Sipowicz, R. R., Ware, J. R., & Baker, R. A, Jr, The effects of the
knowledge of results on the performance of & simple vigilance
t&Sko gn w. PSQChOl., 1962, 64, 58-610

Sipowicz, R. R, & Baker, R, A, Jr. Effect of intelligence on vigilance:
a replication. Percept. mot. Skills, 1961, 13, 398,

Vroom, V. H. Work and motivation; New York: John Wiley & Sons, 1964.

Ware, J. R. Effects of intelligence on signal detection in visual
auditory monitoring. Percept. mot. Skills, 1961, 13, 99-102.

Ware, J. R., Baker, R.A, Jr., & Sipowicz, R. R. Performance of mental
deficients on a simple vigilance task. Amer., J. ment. Defic.,
1962, 66, 647-650. '

Were, J. R., Kowal, B.,, & Baker, R. A, Jr. The role of experimenter
attitude and contingent reinforcement in a vigilance task.-
Humen Fgetors, 1964, 6, 111-115.

Weidenfeller, E. W,, Baker, R. A. Jr., & Ware, J. R. The effects of
knowledge of results (true and false) on vigilance performance.
Percept. mot. Skills, 1962, 14, 211-215.

Weiner, H. & Ross, S. The effects of "unwanted" signals and D-amphetemine
sulfate on observer responses. J. appl. Psychol., 1962, 46,
135-141.

Wiener, E, L. Knowledge of results and signal rate in monitoring: a

transfer of training approach. J. appl. Psychol., 1963, 47,
214-222,



130

.Winer, B. J. Statistical principles in experimental design. New York:
MrGraw-Hill, 1962, -

‘ Whittenburg, J. A., Ross, S., & Andrews, T. G. Sustained perceptual
efficiency as measured by the Mackworth clock test. Percept.

. York, C. M. Behavioral efficiency in a visual monitoring task as a
function of signal rate and observer's age., Percept. mot,Skills,

1962, 15, 404.



APPENDIX



APPENDIX A

INSTRUCTIONS TO SUBJECTS: MAIN LISTENING TASK,

NORMAL TASK LOAD |

General Instructions

Your experimental task tonight will involve your performing
an auditory vigilance task., In a few minutes I am going to turn on
this tape recorder, and you will hear a voice saying single digit num-
bers, one right after another. Your job will be to listen to the
voice and detect the occurrence of certain critical signals that will
occur from time-to-time. A critical signal will be a sequence of three
successive odd numbers, all of which are different, such as--591, 379,
and so forth. Each time you hear a critical signal, you are to write
it down on your answer sheet, Remember! A critical signal is any
sequence of three successive odd numbers, all of which are different,
like-~179, 953, for example.

[}

an

Visuel Training Task

To make sure you understand what a critical signal is, I am -
pa881ng out & sheet of paper with several columns of figures on it.
Fill in the information at the bottom of the sheet first. After you
have done this, go down each column, starting with cclumn a, and draw
a circle around each critical signal you find. You will note that the
first critical signal--1-3-7--has been circled for you. You find the
rest and circle them, Any questions? Hold up your hands when you
have finished. Start work immediately.

A1l Subjects Finished

You should have circled the following critical signals:

column a -- 137; column b -- 917; column ¢ -- 573; column d -~ none;
column ¢ -- none; column f --193; column g -- none; column h -~ 395;
column i -- 937; column j =- none; column k -- none; column 1 -- 157;
column m -- 715, column n -- 137; and, column o -- 579, Any questions?
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Five Minute Auditory Training

Now that you understand what kinds of critical signals you are
listening for, I am going to give you five minutes of practice actually
listening for critical signals. Start listening when you hear the
tone. When you hear a critical signal, write it down in a blank space
on "Vigilance Practice Answer Sheet, Form P", For this task, use the
spaces under the section headed "Practice Task 1." Record the first
critical signal you hear in the first empty blank in column 1. Write
the next critical signal you hear in the following blank. Continue
this way until you f£ill up column 1; then start column 2. Remember!
Record the critical signals in the order in which you hear them. Do
not write in the spaces containing an "X", Remember, also--a critical
signal consists of three successive odd numbers, all of which are
different. -

Since this is a practice task, a female voice will break-in
three digits after a critical signal has occurred and will tell you
what you should have written down. This will give you an idea of how
well you are doing. Write the critical signal down just as soon as
you hear it, Do not wait for the voice to tell you what you should
have written down. Be sure to listen carefully. If you don't pay
attention and listen carefully, you may miss a critical signal. _
Remember! The object of the task is to detect all critical signals.

et e Sm—————— ——

Any questions? If not, start listening for critical signals when you
hear the "beeps."

Sixteen Minute Auditory Training

Take off your watches, and put them where you can't see them,
This time to make sure you understand the task, I'm going to have you
practice the task sixteen minutes without interruption. For this
practice task use the section headed "Practice Task 2" on your "Vigil-
ance Practice Answer Sheet." Record the first critical signal you
hear in the first empty blank in column 3. Record the critical signals
in the order you hear them., After you £ill column 3 go to columu 4.
Do not write in spaces containing an "X". Listen very carefully, so
you won't miss any critical signals. At the end of the practice, you
will be told the signals you should have written down by a voice on
the tape. Remember! Write down each critical signal just as soon as
you hear it., Any questions? Start listening when you hear the "beeps."

Main Listening Task

Now you will perform the main listening task. This will take
slightly longer than 45 minutes. Be sure your watches axg out of
sight, where you can't see them. Also, you are on your honor to not
look at the wall clock while you are listening. Incidently, don't be
disturbed if you didn't get all the signals during the practice., We
normally find that people do better during the main listening task
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than during the practice task. During the main listening task--do not
smoke, converse, or make any unnecessary noise. You may disturb others.
Also, keep your eyes on your own answer sheet, and don't look at your

neighbor's answer sheet.

Record the critical signals you hear on the Standard Vigilance
Answer Sheet." Write the first critical signal you hear in the first
empty space in column 1. Record the critical signals in the order in
which you hear them. After you fill column 1, go to column 2, then 3,
and so on. Remember! A critical signal consists of a sequence of

three odd numbers, all of which are
is to detect all critical signals.
you won't miss any critical signals,
you to stop. Don't write in spaces
when you hear the "beeps."

different. The object of the task

Stay awake and listen carefully sé
Keep listening until a voice tells

containing an "X", Start listening

L~
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_APPENDIX B

INSTRUCTIONS TO SUBJECTS: MAIN LISTENING TASK,

HIGH TASK LOAD

General Instructions

Your experimental task tonight will involve your performing
an auditory vigilance task. In a few minutes I am going to turn
on this tape recorder, and you will hear a voice saying single
digit numbers, one right after another. Your job will be to
listen to the voice and detect the occurrence of certain critical
signals that will occur from time-to-time., A critical signal will
be a sequence of three successive odd numbers, all of which are
different, such as -- 591, 379, and so forth. Each time you hear
a critical signal, you are to write it down on your answer sheet.
Remember! A critical signal is any sequence of three successive

odd numbers, all of which are different, like ~- 179, 953, for
example,

In addition to listening for critical signals, you will do
one additional thing. While listening for eritical signals, I
want you to tally the occurrence of the number "6", This means,
every time you hear a number "6", put a tally mark on your answer
sheet, Remember! It is more important for you to detect critical
signals, but just the same keep a tally of as many "6's" as you
can without it interfering with your listening for critical sig-
nals, -It is better to miss a "6" than a critical signal.

Visual Training Task

To make sure you understand what a critical signal is and
what to do about "6's", I am passing out a sheet of paper with
gseveral columns of figures on it. Fill in the information re-
quested at the bottom of the sheet. After you have done this, go
down each column, starting with column a, and draw a circle around
each critical signal you find. Note that the first eritical sig-
nal -- 1-3-7 -- has been circled for you.  You find the rest and
circle them., Also, cross-out each "é6" you find, Any questions?

Hold up your hands when you have finished. Start work immediately.
- )y -
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All Subjects Finished

You should have circled the following critical signals:

column g -- 137; column b -- 917; column ¢ -- 573; column d —-
none; column e -- none; column £ -- 193; column g -- none;
column h -- 395; column i -- 937; column j -- none; column k --
none; column 1 -- 157; column m -- 715; column n -- 137, and
column o -- 579. Any questions?

Five Minute Auditory Training

~ Now that you understand what kinds of critical signals you
are listening for, I am going to give you five minutes of prac-
tice actually listening for critical signals and tallying "6's",
Start listening when you hear the tone. When you hear a critical
signal, write it down in a blank space on "Vigilance Practice
Answer Sheet, Form P", For this task, use 'the spaces under the
section headed "Practice Task 1".

Start tallying "6's" in the first empty blank in column 1.
Write the first critical signal you hear in the next empty blank
in column 1; then tally "6's" in the next empty blank. (Note:
Experimenter demonstrates this procedure on the blackboard.)
After you f£ill up column 1, start with column 2. Be sure you
record the critical signals in the order in which you hear them,
Do not write in spaces containing an "X", Remember, also~-a
critical signal consists of three successive odd numbers, all ‘of
which are different. Don't forget to tally "6's", Remember!

It is more important to detect critical signals than tally "é's",

Since this is a practice task, a female voice will break-in
three digits after a critical signal has occurred and will tell
you what you should have written down. This will give you an
idea of how well you are doing. Write the critical signal down
just as soon as you hear it. Do not wait for the voice to tell
you what you should have written down. Be sure to listen care-
fully. If you don't pay attention and listen carefully, you may
miss a critical signal. Remember! The object of the task is to-
detect 81l critical signals. Any questions? If not, start listen-

ing for critical signals and tallying "6's" when you hear the
"be eps . |

Sixteen Minute Auditory Training

Take off your watches, and put them where you can't see them.
This time to make sure you understand the task, I'm going to have
you practice the task sixte n minutes without 1nterrupt10n. For
this practice use the section headed "Practice Task 2" on your
"Vigilance Practice Answer Sheet." Start tallying "6's" in the
first empty blank in column 3. Record the first critical signal
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in the next empty space. Then, tally "6's" again until you hear
the next ecritical signal. After you fill column 3, start column 4,
Do not write in spaces containing an "X". Listen very carefully,
so you won't miss any critical signals., Don't forget to tally
"6's", Remember! The object of the task is to detect all critical
signals. Write down the critical signals just as soon as you hear
them. Remember! It is more important to detect critical signals
than tally "6's"., Any questions? Start listening when you hear
the "beeps.™

Main Listening Task

Now you will perform the main listening task. This will take
slightly longer than 45 minutes. Be sure your watches are out of
sight, where you can't see them., Also, you are on your honor to
not look at the wall clock while you are listening. Incidentally,
don't be disturbed if you didn't get all the signals during the
practice. We normally find that people do better during the main
listening task than during the practice task. During the main
listening task--do not smoke; converse, or make any unnecessary
noise, You may disturb others. Also, keep your eyes on your own
answer sheet, and don't look at your neighbor's answer sheet.

, Record the critical signals you hear on the "Standard Vigilance
Answer Sheet." Start tallying "6's" in the first empty blank in
column 1. Record the first critical signal you hear in the next
empty space. Then, tally "6's" again until you hear the next crit-
ical signal. After you fill column 1, start column 2, then 3, and
so on. Remember! A critical signal consists of a sequence of
three odd numbers, all of which are different. The object of the
task is to detect all critical signals. Tally as many "6's" as you
can without interfering with listening for critical signals. Stay
awake and listen carefully so you won't miss any critical signals,
Keep listening until a voice tells you to stop. Don't write in

spaces containing an "X", Start listening when you hear the
"beeps."

. s -



APPENDIX C

. Names:

Date:

‘Section:

Sex;

Date of Birth::

Col.
1

Col.

Col.
3

CoL.

SAMPLE

i-3-5

Start Below

" FORM A

| STANDARD VIGILANCE ANSWER SHEET
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APPENDIX D

~ NAME: . ‘DATE:
 SECTION: SEX; DATE OF BIRTH: - |
Col. Col. Col. Col,

1 2 3 4
_sepim = |

1-3-5 |
Start Below ‘

] -

el

STANDARD VIGTLANG

E ANSWER SHEET .

FCRM B
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APPENDIX E
CRITICAL SIGNAL KEY AND INTERSIGNAL INTERVALS FOR

FIVE AND SIXTEEN MINUTE AUDITORY PRACTICE TASKS
AND FORTY-EIGHT MINUTE MAIN LISTENING TASK

Five Minute Auditory Practice Task

Critical . Intersignal
Signal _ ( Interval
In seconds)
197 6oM
751 g8
371 : ‘ 43"
973 14"
715 ' ‘ 137v

Sixteen Minute Auditory Practice Task

Critical Intersignal
Signal ) IInterval
f n seconds)
957 : T4LM
173 : ' 70M
759 ’ 150"
379 24"
973 < 179
357 . 107"
739 . 11ov
971 : YAl
913 : g 14N
719 138"
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Main Listening Task
Critical Signals ' .. Intersignal
Sixteen Minute Subperiods Intervals
1 2 3 (in seconds)
975 915 751 74m(140m)
173 173 - 753 68"
973 935 719 146"
137 ' 139 159 A
375 731 917 176"

751 715 379 398

e et ¢ et ot sl -+



APPENDIX F

Vigiiance Practice -- Visual Form Q

Neme : Date:

lSection: Sex: Date of Birth:
a bcde f ghigjkl1lmno
6 9 5 4L 5 62 4L 567 9 2 5 3
8 1634 3445271793
1757565317782909
88773679486853.6
1 8 2 4 58 6 5 4L 7 2 4 L &2
875831380957 4318
52 1 4 5 13~é831139
2 51 4526 492 28172
L 659 11682775661
1 6518871828479 4

8 89 6179 4 71186

2 6 69 82 78652 4 17
8 58 37 92634239609
542295123'5.13496
6 59 6 4L 8 6 4 49 56881
2 2 7871637186812
2 43 47 48282, 18638
41 6 3 41979875535
3821594833875 797
2 8 9 8 7 38 7 7 8 4L 769 9
a be de f ghij klmno
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APPENDIX G

-| VAME'! DATE

SECTION! S Ex! DA7e o RMTH:
PRACTICE TASK i PRACTICE Thsk 2
Ccot L ColL 2 - CoL 3 CoL 4
SAMPLE S 7ART BelLow -
1-3-5
START RELOW

VGILANCE PRACTICE ANSWER SHEET FoRm P




APPENDIX H

INSTRUCTIONS TO SUBJECTS: PRETASK "REQUIRED CHORE"

Let me begin by saying, participation in this experiment will
satisfy the Psychology 1 requirement to participate in-an experi-
ment. The purpose of the experiment will not be disclosed to you
until the experiment is over. We'll mention how you can find out
about the experiment later. Let me assure you that you will not
be shocked or subjected to physical pain tonight. All you need do
is pay close attention and follow instructions.

Incidentally, make sure you put your name on all -the forms
you will fil1l out tonight. This will insure™you get credit for

the experiment. You must complete the experiment to receive
credit., "

Let's get started, and I'll tell you what you're going to do.

.

Special Instructions to Experimenter
The experimenter should sit in front of the group of subjects
and read a text book, such as a statistics text, as the subjects per-

form the main listening task;
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APPENDIX T
INSTRUCTIONS TO SUBJECTS: - PRETASK "IMPORTANT TASK"

Let me begin by saying, participation in this experiment will
satisfy the Psychology 1 requirement to participate in an experi-
ment. Let me assure you that you will not be Shocked or subjected
to physical pain.

As you all probably know, the University of Oklahoma Research
Institute has various government contracts with agencies such as
the Army, Navy, Air Force, FAA, and NASA. Our group is doing a
series of experiments related to human factors problems associated

with the manned orbiting laboratory you have been reading about
recently.

We are developing training procedures for the operation of
certain communication systemg~which may be used in the manned or-
biting laboratory. One of the proposed communication devices
requires that astronauts monitor digital orbital data. With this
system the astronaut must listen for changes in voice digital in-
formation which will tell him how to adjust his orbit,

We have developed a short training procedure that should
rapidly teach the astronaut how to listen for the information. We
want to try this procedure out on you tonight.

We're going to give you the training procedure, and then have
you monitor a signal similar to that which an astronaut will moni-
tor for approximately one orbit around the earth. If our estimates
are correct, this training procedure should simplify the listening
task for you. It will help you perform the task, if you imagine
you are an astronaut and your survival will depend on how well you
perform the task.

' Let's gef started, and I'll tell ydu what you are going to do.

Special Instructions to Experimenter

NASA and Air Force publications with titles referring to outer

space research should be on the experimenter's table in plain sight so
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that subjects see them as they enter the foom. While the subjects are
participating in the main listening tasi, the experimenter should sit
in front of the group and read oné of the reports. It is desirable
that the report being read have a picture of an astronaut, a space cap-

sule, or rocket on the front cover,



APPENDIX J

INSTRUCTIONS TO SUBJECTS:

'PRETASK "SUBJECT IMPORTANT"

Let me begin by saying, participation in this experiment will
satisfy the Psychology 1 requirement to participate in an experi-
ment. Let me assure you that you will not be shocked or subjected
to physical pain,

Did everyone get a reminder phone call this afternoon? If

any of youdidn't, I apologize. You were all supposed to be
called, .

We've gone to a lot of 4rouble to get some information on you
before you came here tonight. We have developed a special test
scoring key that is used to predict how proficient a person should
be in the ability to attend to perceptual detail. To do this, the
scoring key is applied to the freshman orientation tests you took,
and we obtain a special "attention to perceptual detail" score.

Tonight we want to check out this score. All of you should
have high "attention to perceptual detail" scores, and we are par-
ticularly interested in those persons with the high scores. A
high score is one of 90 or higher. Your score is the red number
on slip of paper fastened to your form booklet. Make sure you
write your score on each form you fill out tonight. Before we go
any further, write your student ID number on the slip of paper
that contains your score. Turn the slip of paper in as you leave
tonight. Your ID number permits us to double-check your score.

" Tonight you will perform a task that requires high attention
to perceptual detail ability. Since you all received high scores,
I don't anticipate you will have any difficulty with the task.
You should do extremely well.

.

Let's get started, and I'll tell you what you are going to
do. .
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Special Instructions to Experimenter

After E receives the lists of subjects scheduled to attend én
experimental session, each-subject should be contacted by telephone and
reminded to attend the session they signed-up for. After subjects have
been contacted, E should look up the name of each person on the subject
roster in the student directéry.‘ The subjectis name as it appears in
the student directory, should be wgztten on a three by five inch slip
of paper as follows--last name, first name, middle initial. This slip
of paper is affixed to a fqrm packet by stapling. Each person is arbi-
trarily assigned a score of 90 through 99 at random. This is written
on the slip of paper in red pencil or ink,

At the site of the experiment, E calls off the names of the
subjects, and he hands out the form packet to the person called. After
all subjects have received their individual packets, E should call off
the names of those who did not show up, and express concern that these
individuals did not arrive. If E was unable to contact all subjects by
telephone, he should apologize to those subjects not called. In this
case he should suggest a secretary was at fault.

As subjects perform the main listening task, E should read a

textbook, such as a statistics text, in plain view of the subjects,



APPENDIX K

INSTRUCTIONS TO SUBJECTS: PRETASK .

"COMBINED TREATMENTS"

Let me begin by saying, participation in this experiment will
satisfy the Psychology 1 requirement to participate in an experi-
ment, Let me assure you that you will not be shocked or subjected
to physical pain. '

Did everyone get a reminder phone call this afternoon? If
any of you didn't, I apologize. You were all supposed to be
called.

We've gone to a lot of trouble to get some information on you
before you came here tonight., As you will see, the purpose of the
experiment is twofold. We have developed a special test scoring
key thét is used to predict how proficient a person should be in
the ability to attend to perceptual detail. To do this, the
scoring key is applled “to the freshman orientation tests you took,

and we obtain a special "attention to perceptual detail score’for
you.

All of you should have high "attention to perceptual detail"
scores, and we are most interested in those with the high scores.
A high score is one of 90 or higher. -Your score is the red number
on the slip of paper fastened to your form booklet. Make sure you
write your score on each form you £ill out tonight. Before we go
any further, write your student ID number on the slip of paper con-
taining your score. Turn the slip of paper in as you leave tonight.
Your ID number permits us to double-check your score.

Tonight you will, perform a task that requires high attention
to perceptual detail ability. Since you all received high scores,
I don't anticipate you will have any dlfficulty with the task.
You should do extremely well,

Concerning the other reason for the experiment--As you all
probably know, the University of Oklahoma Research Institute has
various government contracts with agencies such as the Army, Navy,
Air Force, FAA, and NASA., Our group is doing research on a series
of human factors problems associated with the manner orbiting lab-
oratory you have been reading about recently.

150
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We are developing training procedures for the operation of
certain communication systems which may be used in the manned
orbiting laboratory. One of the proposed communication devices
requires the astronaut to monitor digital orbital data. With
this system the astronaut must listen for changes in voice digi-
tal information which will tell him how to adjust his orbit.

We have developed a short training procedure that should .
rapidly teach the astronaut how to listen for the information.
We want to try this procedure out tonight.

We're going to give you the training procedure, and then you
will monitor a signal similar to that which an astronaut will
monitor for approximately one orbit around the earth. If our es-
timates are correct, this training procedure should simplifyy the
listening task for you. . We are particularly interested in how
persons who score high in "attention to perceptual detail" react
to the training procedure. Those with high sc¢®res and training
should have no trouble with the listening task., It will help you
perform the task, if you imagine you are an astronaut and your
survival will depend on how well you perform the task.

Let's get started, and I'1l tell you what you are going to do.

Special Instructibns to Experimenter

After E receives the lists of subjicts scheduled to attend the
experimental session, each subject should be contacted by telephone and
reminded to attend the session they signed up for. After subjects
have been contacted, E should look up the name of each person on the-
subject roster in the student directory. The subject's name as it-
appears in the ;tudent directory, should be written on 3 x 5 inch slip
of paper as follows--last name, first name, middle initiasl. This slip
of paper is stapled to the front of a form packet to be given po the
subjéct. Each subject is arbitrarily assigned a score between 90 and
99 at random, and this scofe is written on the slip of paper in red
pencil or ink,

At the site of the experiment, E calls-off the names of the

subjects, and he hands out the form packet to the person called. After



152

all subjects have received their individual packets, E should call off
the names of those who didn't show up, and express concern over their

absence., If E was unable to contact all subjects by telephone, he

should apologizé to those subjects not called., In this case, he should

suggest a secretary was at fault,

NASA and Air Force publications with titles referring to outer -

space research should be on the experimenter's table in plain sight of
the subjects as they enter the room. While the subjects are partici-
pating in the main listening task,.E should sit in front of the groub
and read one of the reports., It is desirable that the report being read
have a picture of an astronaut, space capsule, or rocket on the front

cover,

o,
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APPENDIX L

NAME : . BIRTHDATE:

SEX: SECTION:

FEELING TONE CHECKLIST A
INSTRUCTIONS: The statements to follow are to help you decide how you
feel at this time - not yesterday, not an hour ago - but right now.
For each statement you must determine whether you feel (1) "Better than,"
(2) "Same as," or (3) "Worse than" the feeling described by that state-
ment.

As an example, take a person who feels a 1little tired. He might respond
to the following items as follows:

Better Same Worse

than as than Statement

(X) extremely fresh
( ) slightly tired
( complete exhausted

s s
NN TN

In other words, this person feels worse than "extremely fresh," -
about the same as "slightly tired," but, on the other hand, better
than "completely exhausted."

Now, answer each of the following statements as follows:

If you feel better than the statement, place an "X" in the "better
than" column,

If you feel about the same as the statement, place an "X" in the "same
as" column.,

If you feel worse than the statement, place an X" in the "worse than"
column.
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Remember, answer each question with regard to how you feel at this
instant. :

Better Same Worse

than as than Statement

1, () () () slightly tired

2, () () () like I'm bursting with“energy
3. () () () extremely tired v
4o () () () quite fresh

2- E % g g g g slightly pooped

. t 1

7. ¢ )y () () i’émiiﬁityfﬁiﬁiy

8. () () () petered out

9. () () () very refreshed
10. ( ) () ( ) ready to drop

11. () () ( )  fairly well pooped

v 12, () () () very lively

13. () () () very tired.

7



APPENDIX M

NAME ¢ BIRTHDATE:
SEX: ' SECTION:
T FEELING TONE CHECKLIST B

INSTRUCTIONS: The statements to follow are to help you decide how you
feel at this time--not yesterday, not an hour ago--but right now. For
each statement you must determine whether you feel (1) "Better than,"
(2) "Same as," or (3) "Worse than" the feeling described by that state-
ment, '

As an example, take a person who feels a little tired., He might respond
to the following items as follows:

Better Same Worse ' '
than as than_ _Statement
a) ( ) ( ) (X) extremely fresh
b) () (Xx) () slightly tired
c) (X) ( ) ( ) completely exhaysted

In other words, this person feels worse than "extremely fresh,"
about the same as "slightly tired," but, on the other hand, better than
"completely exhausted."

Now, answer each of the following statements as follows:

If you feel better than the statement, place an "X" in the "better than"
column,

If you feel about the same as the statement, place anh "X" in the "same
as' column.

If you feel worse than the statement, place an "X" in the "worse than"
column, |
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Remember, answer each question with regard to how you feel at this
instant. : = -

Better Same Worse

than as than Statement
1. () () () alittle tired
2. () () () I never felt fresher
3. () () () weary to the bone
b () () () quite fresh
5. () () C) a little pooped .
6. () ) ( )  extremely lively
7. () () ( ) -somewhat refreshed
8. () ) () awfully tired
- 9. () () () very rested
10. () () () dead tired ‘
11, () () () fairly well pooped
12, () () () very fresh _
13. () () () tuckered out
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APPENDIX N

INSTRUCTIONS TO SUBJECTS:
OU SUBJECT POOL SURVEY
I have been asked to have you complete this questionnaire,
- I'm passing out. The instructions on the questionnaire will -
tell you what it is all about. It's self-explanatory.
After you complete it, you may leave. Leave the question-

naire face down on the desk as you leave. I am not supposed to
see how you filled it out. Thank you! '

2
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APPENDIX O

Name ] Birthdate Sex Section

OU SUBJECT POOL SURVEY

The Department of Psychology is interested in finding out how students .
feel about the experiments in which they are asked to participate. How
you answer the statements below will help determine what kinds of ex-
periments students will be asked to take part in in the future.

Part 1

Instructions: The statements listed below pertain to the experiment you
just completed. Read each statement. If you agree with a statement as
it pertains to the experiment, circle "yes." If you disagree, circle
"no." We want to find out how you feel about this experiment. Answer
all statements.

1. I enjoyed doing this task. (.841) Yes No
2. This was an interesting task., (.710) Yes No
3. I found this task quite challenging. (.415) Yes No

4. I feel that the time I spend at this task was
wasted. (-.540) Yes No

5. If the period were any longer I would certainly .
stop paying attention. (-.435) Yes No

6. There were times I was completely lost in my
daydreaming. . (-.424) Yes No

7. At times there was a strong temptation to
fall asleep. (-.372) Yes No

8. I felt as though I would like to get up and o :
walk out. (-.365) . Yes No

9. At times I felt like giving up and just sitting
there t111 it was over. (-.364) Yes No
158 L
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10. I would like to participate in this kind of
experiment again. . Yes

11, T was made to feel this was an important
experiment., , Yes

12. I feel that I have made a useful contribution

to seientific psychology by serving as a
subject in this experiment. = Yes

Part 2

What do you think was the purpose of this experiment? (Write your
answer on the back. Be Brief!)

No

No

No



- APPENDIX P

INSTRUCTIONS TO SUBJECTS:

E'S FINAL REMARKS

Since it is getting late, I will not be able to discuss the
experiment with you. If you are interested in finding out more
about the experiment, write down on the back of the last form
you filled out, whether you want té do this during a regular
class session or special meeting. I'll do my best to arrange

something., I'll let you know what was worked out through your
instructor. '

Please do not discuss this experiment with your friends,
classmates, or roommates. This could ruin the experiment. We
find we get the best results if people come to the experiment
"cold" and do not know what to expect., Thank you for partici-
pating and being so cooperative,
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APPENDIX Q

CRITICAL VALUES FOR ANALYSIS OF VARIANCE

F g5(1,187) = 3.89

\O

s

99(1,187) = 6.77
F 95(3,187) = 2.65
F.29(3,187) = 3.89
F.E§(2,374) = 3,02
F99(2,374) = 4.66
F.9§(6,374) = 2.12
F_ (6,374) = 2.85
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BASIC CELL MEAN TABLES FOR ALL VIGILANCE TASKS (AT5, AT16, and MLT)

APPENDIX

R

THE FEELING-TONE CHECKLIST, AND AROUSAL-INTEREST QUESTIONNAIRE

1. .Five Minute Auditory Training Task--Mean Signals Detection

Task.Load

Instruction Treatment

Sex of 8 RC IT SI CT

Normal Male 4,63 5,00 480 492
._Female _4.80 464  ALET  4.82

High Male L.57 A 391 4.R2
' Female Ll6 409 450 4417

Sixteen Minute Auditory Training Task--Mean Signals Detection

Instruction Treatment

Task Load Sex of S ™ 7 ST oT

Normal Male ’ 7.6l 9.69 9.50 8.86
Female 8.50  9.21 7.83 8.36

High Male 7.57 - 7.88 7.06 8.11
Female 7.63 5.91 8,00 8,17
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3. Main Listening Task ~- Mean Signals Detected

-

i Subperiods
I@ig:g;;;zn Task Load Sex of S
' P1 P2 P3
RC Normal Male 4.82 4.09 427
Femagle 5.00 490 3.70
High Male  4.86 4.6l 457
Female 5.26 4.79 4.89
IT Normal Male 5.7 5,62 5.38
’ Female 5.00 4,36 4.09
High Male 5.50 © 4.50 5,20
Female 5.00 4,36 4,09
SI Normal Male 5.50 4.50 5.20
Female 4.67 3.50  ,  4.17
High ‘Male . 5.09 b6l 4,09
Female 5.00 470 4.80
CT Normal Male 5.15 5,08 5.46
Female 5.36 473 5.00
" High Male 54l 4,94 494

Female 5.00 5.00 4492
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4. Feeling-tone Checklist —- Administration Means

Instruction Task Load Sex of S Administration
Treatment 1st 2nd 3rd
RC - Normal Male 12.82 8.73 6.55

.Female - 10.30 9.30 6.70

High Male . 11.93 9.29 6.14

Female 14.26 10.32 747

I, Normal " Male ©11.92 . 11.00 10.54

| Female 12,21 9.00 6.00

High Male 11.14 9.00 7.00

Female 13.45 9.73 7.00

SI Normal Male ' 11.60\\\ 9.40 8.40

Female 11.75 10.25 7.25

High "~ Male 12.54 11.27 8.73

Female 12.80  9.40 6.30

CT Normal Male 13.62 10.77 12,62
Female 11.73 9.82 7.27 .

High Male 12.39 10.61 9.39

" Female 13.42 11.17 6.75
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5. Arousal-interest Questionnaire Means

Instruction Treatment

Task Load Sex of S
RC IT ST CT
Normal Male | 5.00 6.54 5.30 6.46
Female 4.30 4Lo79 4 .67 5.09
High Male 5.00 6.79 5.73 6.26
Female 5.26 5054 5.20 6.25
£
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10
11
12
13
14

Suabject number

APPENDIX E

RAW DATA

irstruction treatment code: RC, IT, SI, or CT

Yesk loud code: Normal (N) or High (+)

Sex of
Number
Number
Number
Number

Number

subject:
critical
critical
critical
crifical

critical

Mzie (M) or Female (Fj

signals detected, 5 min. Aud. Tng
signals degected, 16 min. Aud. Tng. .
signals detected, lst subperiod, MLT
signals detected, 2nd subperiod, MLT

signals detected, 3rd subperiod, MLT

Number erroneous reports, MLT.

FIC score lst administration

FTC score 2nd administration

PTC score 3rd (terminul) administration

Arousal-interest gcore, OU Subject Pool Survey

Item 1 response, OU Subject Pool Survey (OUSPS):
Yes (1) or No (0)

Item 2,

QUSPS:

Yes (1) or No (0}

Item 3, OUSPS: Yes (1) or No (0}
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Ttem 4, OUSPS:
ITtem 5, OUSPS:
Ttem 6, OUSPS:
Ttem 7, OUSPS:
Item 8, OUSPS:
Ttem 9, OUSPS:
Ttem 10, OUSPS:
Item 11, OUSPS:

Item 12, OUSPS:

Yes
Yes
Yes
Yes
Yes

Yes

Yes,

Yes

Yes

(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)
(1)

d

or

or

or

or

or

or

or

No (0)
No (0}
No (0}
No (0}
No (0)
No (0)
No (0)
No (0)

No (0)‘
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