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CHAPTER I 

INTRODUCTION 

The study of one's ability to maintain attention over 

a prolonged period of time has been of particular interest 

since increased technology has reduced man's role in many 

systems to . that of a monitor. In many industrial and mili

tary situations, man's physical activities have been reduced 

while attentional demands have been increased. Radar and 

sonar monitors, during World War II, were some of the first 

operators to experience this unique demand. 

Interest in the problem of sustained attention has 

produced a great deal of research in the area of vigilance. 

The term vigilance, referring to a state of maximum physio

logical efficiency, was first introduced in a technical 

sense by the British neurologist, Henry Head, in 1926. More 

recent usages of the term vigilance have been to describe a 

state of the nervous system which is thought to mediate 

performance in certain tasks. For example, Mackworth (1957) 

defined vigilance as "a state of readiness to detect and 

respond to certain specified small changes occurring at 

random time intervals in the environment [p. 389]." 

Generally, vigilance research concerns human perfor

mance in a situation where the observer is required to 

monitor a display for a prolonged period of time in order 
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to detect infrequently occurring signals. The type of dis

play (e.g., radar scope or assembly line) and the nature of 

the designated signals may differ but the tasks are similar 

in that they display common performance characteristics. 

In 1944, N. H. Mackworth devised one of the first 

vigilance tasks which became known as the Clock Test. In 

this test, the subject sat alone in a cubicle watching a 

clock hand move around in regular jumps. The subject was 

to respond when the clock hand jumped twice the usual dis

tance. The Clock Test represents one of two general types 

of tasks utilized in measuring vigilance performance. The 

Clock Test is a discrete task which requires the subject to 

observe and respond periodically, only at well-defined, 

discrete intervals (e.g., once a second or once every two 

seconds). · 

The other general type of task used in vigilance 

research is the continuous task exemplified by the Twenty 

Dials Test. This task consists of 20 steam pressure gauges 

arranged in a three sided square with the subject facing 

the display of dials. The subject monitors the gauges, 

detecting any pointer reading more than the danger mark and 

then responds by resetting the pointer on the dial. Thus, 

in contrast to the discrete task, the continuous task 

requires continuous monitoring because a signal may occur 

at any time. 



Common to both the continuous and discrete tasks is 

the vigilance decrement. This vigilance decrement, which 

can be seen in Figure 1, reflects a decline in detection 

performance over time. The greatest portion of the decre

ment in performance occurs within 15 to 40 minutes after 

3 

the subject initiates his watch-keeping task. Most of the 

vigilance research in which signal detection theory has been 

applied has indicated that the decline in detection perfor

mance was due to a change in 8 (criterion) in the direction 

of increased caution. However some researchers such as 

Mackworth and Taylor (1963) have proposed that the decrement 

in detection performance is due to a change ind' (sensi

tivity). Also, Mackworth and Taylor declined to use Bin 

their analyses because they felt that the application of 

signal detection theory to vigilance research violated 

several of the assumptions associated with detection theory 

and that 8 was very sensitive to these violations. It is 

of interest to note that some individuals have no decrement 
' 

in vigilance performance while others show a large decline 

in performance. This dissimilarity in vigilance behavior 

is referred to, of course, as individual differences in 

performance. 

Study of Individual Differences in Vigilance 

Mackworth (1969) and other investigators (Baker & Ware, 

1966; Bergum, 1963) have noted the consistent finding of 
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Fig. 1.--A typical vigilance decrement. (From 
Mackworth, 1950) 
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large individual differences in performance on vigilance 

tasks. The use of personality or temperament tests seems 

to be a very promising, yet relatively unexplored, approach 

for resolving some of the variance attributed to individual 

differences. 

Primarily, research concerning personality differ

ences has been based upon the study of the influence of the 

introvert-extrovert dimension on performance in a monotonous 

and repetitive task (Eysenck, 1963). In general, extroverts 

have been found to perform poorly on prolonged tasks as 

J compared to introverts (Broadbent, 1958}. Along these 

lines, Bakan, Belton, and Toth (1963} reported that intro

verts made fewer correct detections during the first period 

of a testing session. However, detection improved between 

the first and second periods such that by the third period, 

introverts were detecting more than either the middle range 

or extroverted subjects. 

In a large scale research project, McGrath, Harabedian, 

and Buckner (1960} attempted to correlate vigilance perfor

mance with 17 different psychological tests. They found 

several significant correlations between scores on the tests 

administered and performance on a vigilance task. However, 

McGrath (1963} performed a cross-validation study and found 

that these relationships were not replicable. In view of 

the fact that Eysenck (1967} has shown that certain 
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f personality variables relate to performance measures as 
r 
t curvilinear functions, it is possible that nonlinear rela-
.r-

tionships were not exposed in the McGrath study because 

only simple linear correlational relationships were 

examined. 

In a less orthodox study, Stroh (1971) used the PEN 

inventory developed by Eysenck (Eysenck & Eysenck, 1968, 

. 1969) -and found that there was a highly significant inverse 

relationship between psychoticism (an indicant of a predis

position to psychotic breakdown) and d' (visual sensitivity) 

on a one hour visual vigilance task. Correlational analyses 

also revealed no significant relationships between d' or S 

and either neuroticism or extroversion. 

Halcomb and Kirk (1965) utilized the California 

Psychological Inventory and the Wonderlic Personnel Test 

and found significant relationships between certain factors 

on these tests and performance in a vigilance task. Subjects 

f with high self-control scores showed less decrement in 
, ',' , 
;i,: 

f' performance during long monitoring sessions than did the 

medium and low self-control subjects. Also, there was no 

g significant decrement in monitoring performance shown by 
~} 
t,( subjects who had high intelligence scores along with high 
l \; ., f achievement via independence scores • 
. ~--

1~ Waag (1971) employed the 16PF, the Personality Research t~:-
~ Form (Jackson, 1965) and the Motivation Analysis Test ,~-
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(Cattell, Horn, Sweney, & Radcliffe, 1964) and found that 

differential characteristics between detectors and non

detectors on a vigilance task can be isolated. Subjects 

with a low score on Factor A of the 16PF, indicating an 

individual to be quiet and reserved, were associated with 

a higher number of correct detections. This finding 

relates very closely with Eysenck's work in which he found, 

•'i as was mentioned earlier, that introverts were better de-

teeters than extroverts. Waag also found that high scores 

; on several factors of the Personality Research Form such ,, 
t; 

;;; as achievement, endurance, and cognitive structure were 

jt associated with higher levels of detection performance. 

Background on the Personality 
Variables Analyzed 

The internal-external locus of control dimension 

(Rotter, 1966) concerns one's generalized expectancy of 

reward and reinforcement. Individuals are conceived to 

vary along a locus of control dimension which indicates 

the degree to which an individual believes that rewards 

or reinforcements are contingent upon his own behavior. 
< 

The extremes of this dimension are labeled internal and 

external. The internal-control person perceives events 

as being contingent upon his own behavior, attributes or 

capacities. The external-control person perceives that 

his reinforcement is not under his personal control but 
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f controlled by powerful others, luck, chance, fate, etc. 
l' 
{ (Rotter, 1966; Joe, 1961; Hersch & Scheire, 1967). 
-r 
I' 
j± 

f, In essence, this theory holds that the probability 
t 
;\ of a given behavior's occurrence is a function of two 

f things: a preference for certain reinforcements, and the t ,· .. 

expectancy that these reinforcements can be obtained in 

t given situations (Lefcourt, 1966a). Expectancies, developed 

from specific situations, generalize in varying degrees to 

other situations which are perceived as related or similar. 

A generalized attitude, belief or expectancy so derived 

regarding the nature of the causal relationship between 

one's own behavior and consequences of that behavior might 

then affect a variety of behavioral choices in a broad 

spectrum of life situations. Such genera~ized expectancies, 

along with the value of potential reinforcements, will act 

to determine choice behavior in a given situation (Rotter, 

1966). 

Recent research by Sanders, Halcomb, Fray, and Owens 

(1973) indicated that there was a relationship between the 

internal-external control dimension and monitoring perfor

mance. Internal-control subjects performed significantly 

better on a visual vigilance task than did the externally 

controlled subjects. The greatest difference in performance 

occurred in the later stages of the monitoring session, 

when the internal-control subjects exhibited much less 
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decrement than the external-control subjects. The internal

control subjects may have perceived their performance as 

being primarily under their own control and therefore 

remained more attentive over the one hour monitoring task; 

thus producing fewer incorrect responses than did the 

external-control subjects. 

Need Achievement.--The second personality variable to 

be examined in this investigation was need achievement which 

seems to relate closely to the locus of control variable. 

"Need for achievement • • • corresponds to a psy_chogenic 
;,, 

} need to attain success in relation to some stated or implied 
t .g 
f standard of excellence [Wolk & Ducette, 1971, p. 755). 11 

Hence, need for achievement can be thought of as an intrin

sic motive in contrast to extrinsic motives which might be 

produced by situational factors. 

The level of achievement motivation in a particular 
person at a particular time is conceived to be a 
function of two major factors: 1) the situat ion; 
2) the enduring strength of motive in the individual 
personality [Brown, 1965, p. 432). 

Brown also assumes that when the situation is roughly 

constant for all individuals tested, the variation in 

scores should be chiefly diagnostic of the second factor. 

Therefore, Brown is suggesting that if all subjects react 

to the situational factors with equivalence, then the 

differences in performance on a task should be due to an 

intrinsic need for achievement. 



A theoretical overlap between the locus of control 

concept and the need for achievement variable has been 

suggested by several authors (Rotter, 1966; Lefcourt, 

1966; Feather, 1967). Lefcourt (1966) pointed to this 

overlap in his statement that, "theoretically, one would 

expect internal-control persons to demonstrate the search 

for mastery that need for achievement defines [p. 216)." 

10 

Even though an apparent theoretical overlap exists, 

empirical evidence has not been conclusive (Wolk & Ducette, 

1971). The discrepancy in results found between similar 

studies reported by Feather (1967) and Odell (1959) indi

cated that the standard projective test of need achievement, 

based on the Thematic Apperception Test (TAT), does not 

have satisfactory test-retest reliability (e.g., Krumboltz 

& Farquhar, 1957; Birney, 1959). This lack of consistency 

is probably due to the fact that "the administration and 

scoring of the TAT measure of need achievement required 

considerable training, and the scoring is time consuming 

[Mehrabian, 1968, p. 493)." Mehrabian (1968, 1969) 

however, developed an objective measure of need achievement 

which has a high test-retest correlation (.78 for the male 

scale and .72 for the f e male scale). Mehrabi an's need 

achievement test also has shown a correlation of .64 

(p < .01, df = 108) with Rotter's Internal-External Locus 

of Control Scale. 
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Field dependence and independence (Witkin, 1954) was 

the third personality variable considered in this study. 

Several measures (e.g., Rod and Frame Test, Gottschatt 

Figures Test, Hidden Figures Test, and Embedded Figures 

Test) have been used to determine field dependence or the 

degree to which a person can separate figure from pre

vailing context. Elliott (1961) described the field inde

pendent person as one who "actively attempted to master 

1,: and reorganize his environment: he strove for independence, 

leadership, special skills and competencies [p. 27)." 

Three research projects have examined the relationship 

between vigilance performance and field dependence with 

discrepant results being found. Moses (1970) utilized a 

visual vigilance task and found that field dependent and 

field independent groups did not differ in performance on 

a simple display task. The field inde pendent individuals 

did, however, exhibit superior monitoring performance 

compared to the field dependent individuals when a more 

complex display configuration was used. 

Moses (1970) related that, 

field independent individuals are able to perform 
complex tasks in a superior manner to f i eld dependent 
individuals because of the farmer's analytical 
approach and greater selectivity in attending to 
stimuli. Field dependent individuals may have 
poorer performance levels on complex tasks because 
they tend to be influenced by irrelevant cues and 
make more mistakes [pp. 2-3). 
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Moses interpreted the field dependent individual's superior 

performance levels on simple vigilance tasks as being due 

to a greater tendency to seek more social approval by 

conforming to task procedures and inst~uctions. The field 

independent individuals, on the other hand, had poorer 

performance on simple tasks because they "may attend to 

irrelevant cues in attempting to restructure the task 

situation in keeping with an analytical approach [Moses, 

1970, p. 3)." 

In a study by DeFazio and Moroney (1969), cognitive 

controls (e.g., field dependence-independence, etc.) were 

described as "slowly changing, developmentally stabilized 

structures which are invariant over a given class of 

situations and intentions [p. 77)." DeFazio and Moroney 

used the Embedded Figures Test and found that there were 

no significant differences ind' (sensitivity) and a 
(criterion) between the field dependent and field indepen

dent groups. Also, no significant correlations were noted 

between the Embedded Figures Test score and d' or a. 
DeFazio and Moroney assumed from their data and other 

research that while individuals classified as field 

dependent or field independent may exhibit g·reater or 

lesser sensitivity, in the performance of a visual task, 

this characteristic. did not influence their performance 

on an auditory task. 



Cahoon (1970) employed a two hour brightness dis

crimination task and reported that the Embedded Figures 

Test score correlated negatively with false alarm rate 

13 

and positively with d', indicating a negative relation

ship between field dependence and vigilance performance. 

Cahoon's data indicated that subjects who scored high on 

the Embedded Figures Test (field independent) made fewer 

false alarms and had higher d's than did subjects who ob

tained low Embedded Figures Test scores (field dependent). 

These results support the relationship found between field 

dependence and arousal level (Hustmyer & Karnes, 1964), 

which suggests that field dependent subjects show higher 

autonomic activity, and therefore, higner arousal level 

than field independent subjects. This higher arousal level 

would manifest itself in a high correct detection perfor

mance but also a high false alarm rate. 

It is of interest to note that the field dependence

independence construct and the locus of control concept 

seem to have similar behavioral referents. 

In several investigations with the locus of control 
dimension, evidence has been obtained suggesting 
that persons who maintain internal control expec
tancies are more cognitively and perceptually alert 
than those who hold external control expectancies 
[Lefcourt & Telegdi, 1971, p. 53). 



Statement of the Problem 

In light of the questions which arose in reviewing 

relevant literature concerning the selection of monitors 

14 

for vigilance tasks, an attempt at a more systematic study 

of this area was subsequently proposed and carried out. 

In review of the literature discussed, it seems that the 

locus of control variable has been related to vigilance 

performance, need achievement has not been examined 

extensively in a vigilance task, and the field dependence

independence variable has yielded conflicting results in 

relation to vigilance performance. Since the three per

sonality variables are conceptually similar and/or have 

similar behavioral referents, it would seem to be profitable 

to examine all three combined in relationship to vigilance 

performance measures • . More specifically, can the personal

ity variables--need for achievement, internal-external 

locus of control, and field dependence-independence--account 

for a significant portion of the variance usually attributed 

to individual differences and thus be used as predictors of 

performance on a laboratory vigilance task? Theoretically, 

such personality traits will also predict real world 

vigilance performance. 

At question also is the possibility of an interaction 

between time on the monitoring task and performance by 

certain personality types. In other words, do monitors 



15 

with one set of personality traits have less decrement in 

performance during an extended monitoring task than monitors 

with other sets of personality traits? 

Hipothesis 1. The first and most general hypothesis 

to be tested concerns the relationship between the per

sonality variables--need for achievement, internal-external 

locus of control, and field dependence-independence--and 

performance on a visual vigilance task. 

It is hypothesized that the subjects who are high need 

achievers as well as internal and field independent will be 

better watch keepers than the subjects who are low need 

achievers and also external and field independent. 

It is also hypothesized that when each personality 

variable is examined separately, the internal locus of 

control individual, the high need achiever, and the field 

independent individual will be better performers on the 

watch-keeping task than the external locus of control 

individual, the low need achiever, and the field dependent 

individual. 

Hypothesis 2. It is hypothesized that there will be 

an interaction between performance by the persons on the 

extremes of the locus of control, need achievement, and 

field dependence-independence dimensions, and time on the 

task. A priori expectations are that the internal control 

person, the high need achiever, and the field independent 



person will perform significantly better over the later 

stages of the monitoring task than the subjects on the 

opposite extremes. 

16 



CHAPTER II 

METHOD 

Subjects 

A total of 368 introductory psychology students were 

given the Mehrabian Achievement Scale and Rotter's Internal

External Locus of Control Scale. One hundred and ninety

four subjects were given the Group Embedded Figures Test 

and participated in a one hour visual vigilance task. 

Subjects were screened for visual deficiencies and medica

tion; two subjects were eliminated for defective vision. 

Subject participation in this experiment was voluntary. 

Subjects received extra course credit for participation in 
:~. 
,' this and other experiments which were being conducted.* 

{ No restrictions were made in selection of the subjects 
),,. J in terms of age or sex. 

Apparatus 

The following were the personality measures admin

istered to each subject in a group setting: the Mehrabian 

Achievement Scale (revised 1969); Rotter's (1966) Internal

External Locus of Control Scale; the Group Embedded Figures 

*Care was taken to insure that the subject involvement 
conformed to the new American Psychological Association's 
code of ethics concerning the use of human subjects. 

17 
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Test (Oltman, Raskin, & Witkin, 1968). The subjects also 

participated in a visual vigilance task. 

18 

In the vigilance task the subjects were required to 

monitor a visual display for a period of one hour. The 

subjects monitored the display in order to detect the 

occurrence of five dots which were presented periodically 

instead of the flashes of four dots. Thus the presentation 

of five dots was the "wanted" signal and the presentation 

of four dots was the "unwanted" signal or event. 

A one-plane IEE readout displayed the signals and 

events to the subjects. The stimuli (signals+ events) 

were presented at a rate of 2400 per hour, with an inter

stimulus interval of one and a half seconds. The signal 

rate was 36 per hour or 12 per 20 minute period, with the 

restriction that only three signals occur in any 5 minute 

period. Signals were presented at stimuli numbers: 89, 

93, 123, 223, 287, 371, 424, 552, 583, 604, 616, 751, 822, 

928, 939, 1018, 1096, 1147, 1213, 1301, 1372, 1448, 1453, 

1465, 1649, 1696, 1730, 1864, 1992, 2002, 2083, 2137, 

j- 2239, 2308, 2339, 2418, 2499, 2592. Time intervals as 
;..'' 

J well as signal and event presentations were controlled 

by BRS-Foringer logic units and paper tape reader. 

Omi ssive errors (misses) and commissive errors (false 

alarms) were recorded on a BRS-Foringer printout counter 

with an Esterline-Angus strip chart recorder used as a 



backup system. A signal was considered missed if the 

subject did not respond within a second and a half of the 

presentation of the stimulus. The subjects responded to 

the presentations, when they thought the signal was pre-

sented, by pressing a microswitch mounted in the end of a 

bicycle grip. 

The experimental setting was such that four subjects 

could be tested during each session. The experimental 

room layout is shown in Figure 2. With the use of indi

vidual booths and broad band random noise (approximately 

65 db) presented via headphones, the subjects were in 

effect isolated from each other. Tape recorded instruc

tions were delivered to the subjects through headphones, 

19 

, thus insuring a standardized presentation. During the task, 

random noise was played to the subjects over their head

phones in order to mask any extraneous noise that might 

occur in adjoining rooms or in the experimental room. 

Random noise was produced by a Grason-Stadler white noise 

generator and recorded for presentation to the subjects. 

The experimental room was equipped with a one way 

observation mirror allowing the experimenter to observe 

the subjects. The ambient lighting in the experimental 

room was held constant at five foot candles. Temperature 

in the room was maintained at 23° C + 1° c. 
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Fig. 2 . --Floor plan of the experimental room. 
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Experimental Design 

A split-plot factorial analysis of variance (Spf 

2,2,2•3) was planned for use in this investigation to 

determine the combined influences of the three independent 

variables upon vigilance performance (Kirk, 1968). The 

between subjects variables were (1) locus of control, A1-

high 

need 

need 

internal subjects, A2--high external subjects; (2) 

for achievement, B1--high need achievers, B2--low 

achievers; and (3) field dependence-independence, 

_c1--field independent subjects, c2--fi eld dependent sub

jects. The within subject variable was successive twenty 

minute time periods during the one hour vigilance task. 

Dependent Variables 

The dependent variables examined were correct detec

tions, false alarms, total errors (misses+ false alarms) 

and d' . A correct detection was defined as a button press 

within a second and a half of the presentation of a signal. 

A false alarm was defined as a button press in the absence 

of a signal, or in excess of two seconds following the 

presentation of a signal. 

Procedure 

The Mehrabian Achievement Scale and Rotter's Internal

External Locus of Control Scale were give n to 368 students 

either in the classroom or in smaller groups at times which 
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J were more convenient for the subjects. These tests were 

then scored. Only those subjects whose scores fell in the 

top or bottom quartile of scores on either one or both of 

the two tests were later given the Group Embedded Figures 

Test and the vigilance task. 

Vigilance Task 

All subjects reported to the experimental room where 

they were asked to remove their watches and be seated in 

one of the four cubicles (see Figure 2). Their watches 

were removed in order to prevent any extraneous biasing 

such as the "end-spurt" effect reported by Bergum and Lehr 

(1963). The subjects were then given the general format 

of the experiment and told that instructions would be played 

in a few minutes over their headphones. The experimenter 

,. then helped the subjects adjust their headphones and 

, returned to the control room. Random noise was played for 
J 

three to four minutes, followed by tape recorded 

instructions: 

This is an experime nt to help us understand more 
about attention.· We want to find out how alert you 
can stay when you have to do a task for an extended 
period of time. You will perform this experiment by 
yourself although there may be other people in the 
room with you. The task they will perform is similar 
to yours, and it is essential that you do not disturb 
them because you may cause their performance to be 
affected. Now, sit straight in your chair and make 
yourself as comfortable as possible. (pause) Pick 
up the bicycle grip on the table in front of you with 
your preferred hand so you may press the button with 
your thumb. Try pressing the button a few times to 
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get the feel of it. (pause) Now, look at the small 
rectangle on the panel in front of you. You will 
notice four dots which flash on and off. Occasionally, 
five dots will flash on and off like this. (Five dots 
presented on display.) That is a signal. I will show 
it to you once again. (Five dots presented on display.) 
Whenever you see five dots, press the button as quickly 
as possible. Hold the button down for not longer than 
a second. Be sure to press the button only once when 
a signal occurs. Don't press the button unless you 
see a signal. You will now be given a practice period. 
Signals will occur at about the same rate as they will 
during the experiment. You will start the practice 
period now. 

After the instructions were played, the random noise 

presentation was reinitiated and played throughout the 

practice session. At the end of the five minute practice 

session, the next set of instructions were presented: 

Fine. 
five dots 
possible. 
will begin 

Remember to watch for the occurrence of the 
and to press the button as quickly as 

We are now ready to begin. The experiment 
now. 

The random noise was again presented over the head

phones and continued for the remainder of the experimental 

session. 



CHAPTER III 

RESULTS 

The split-plot factorial analysis of variance 

(SPf-pqr-S) originally planned for this study was found 

to be inoperable because equal cell sizes must be used. 

Incongruent personality combinations such as subjects who 

were both high need achievers and field dependent were 

infrequently found relative to subjects with congruent 

personality combinations. Thus the SPf-2,2,2·3 analysis 

of variance design was discarded. 

It was then decided that a split-plot factorial - 2•3 

(SPf-2•3) analysis of variance would be effectuated in 

order to determine the effect of the three personality 

variables upon the three dependent variables: correct 

detection, false alarms, and total errors. The SPf-2•3 

analysis of variance permitted the examination of the ex

treme scorers on one personality variable (e.g., Group I-

high need achievers; Group II--low need achievers) in 

their performance over time. The one hour vigilance task 

was divided into three 20 minute periods for the purpose 

of analysis. 

The Fmax test for homogeniety of variance (Kirk, 

1968) was applied to the data for each of the three depen

dent variables under analysis with all three personality 

24 
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measures. A significant F (p < .OS) was obtained for max 

each of the analyses: therefore the data were transformed 

using the following transformation suggested by Kirk (1968): 

were 

X = Log10 (X + .OS). 

In the following review of the analyses, raw scores 

used e,x.G~ the above log transform was indicated. 
\ 

Power Analysis.--Power, the probability of rejecting 

the null hypothesis when the alternative hypothesis is true, 

was calculated for all analysis of variance treatment effects 

found to be significant. / In reviewing the power values 

presented in Tab~e 1, it can be seen that the observed 

power values were general~y high for those effects found 

to be significant. For those effects not found to be 

significant, the power values were very low. This inter-

action between observed power and significance level (.05) , 

was due to the fact that power analysis (Tang procedure) 

was based .on means squared values obtained from the analysis 

of variance source table (Kirk, 1968). If the means squared 

(BG-WG) difference is small, there will be a small treatment 

effect (F value) as well as a small power value. 

However, one can depart this vicious circle by 

calculating expected power values (Cohen, 1969). Expected 

power values are based on the parameters derived from the 

investigation itself, except for the effect size estimate. 
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For example, Cohen's power analysis was based on the 

assumption that there will be a specified amount of 

difference found between two treatments (two levels of an 

independent variable); this difference is called the effect 

size. Table 2 illustrates the power values which would be 

expected if a medium effect size existed between the treat

ments. These power values are large enough to indicate 

that a sufficient number of subjects were tested in the 

investigation. It can be concluded that sample sizes of 

the groups tested were large enough to reveal significant 

differences in the treatments if they were actually present 

in the investigation. 

TABLE 1 

OBSERVED POWER VALUES 

Treatment 

Need Achievement 
A-Personality effect 
B-Time on task 

Locus of Control (IE) 
B-Time on task 

Field Dependence
Independence 

B-Time on task 

Correct 
df Detections 

1,96 
2,192 .96 

2,280 .88 

2,168 • 97 

False 
Alarms 

.95 

.87 

Total 
Errors 

.68 
• 47 
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Table 2 illustrates the power values which would be 

expected in this study if medium effect sizes were found. 

In calculating these expected power values (Cohen, 1969), 

the critical figures utilized (subjects per treatment, df, 

and alpha level) were the values used in this dissertation 

research project. 

TABLE 2 · 

EXPECTED POWER VALUES FOR CORRECT DETECTIONS, 
FALSE ALARMS AND TOTAL ERRORS 

Treatment 

Internal-External 
Locus of Control 
A-Personality effect 
B-Time on task · 
AX B 

Need Achievement 
A-Personality effect 
B-Time on task 
A X B 

Field Dependence
Independence 
A-Personality effect 
B-Tirne on task 
A X B 

N 

213 
142 

71 

147 
98 
49 

129 
86 
43 

Need· Achievement 

df 

1 
2 
2 

1 
2 
2 

1 
2 
2 

Power 

• 99 
• 99 
• 92 

• 99 
• 97 
.78 

• 97 
.95 
.73 

Correct Detections.--A SPf-2•3 analysis of variance 

(Kirk, 1968; Breaux, 1972) was used to analyze the influence 

of the need achievement variable upon performance in the 
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visual vigilance task. Table 3 represents the descriptive 

statistics of this analysis, with correct detections as 

TABLE 3 

DESCRIPTIVE STATISTICS WITH NEED ACHIEVEMENT THE 
INDEPENDENT VARIABLE AND CORRECT DETECTIONS 

THE DEPENDENT VARIABLE 

Variable 
Name 

High need achievers 
Means 
Standard Deviation 

Low need achievers 
Means 
Standard Deviation 

Total 
Means 
Standard D~viation 

20 

11. 57 
0.73 

11. 31 
1.40 

11. 44 
1.12 

Time in Minutes 

40 60 

11.14 11.32 
1.47 . 1. 24 

10.69 10.-65 
1.99 2.11 

10.92 10.98 
1. 75 1. 76 

Total 

11.35 
1.19 

10.88 
1.87 

the dependent variable. Table 4 contains the SPf -2•3 

analysis of variance source table which illustrates that 

high need achievers tend to show higher detection perfor

mance than low need achievers. The log10 transformation 

was used in analyzing these data. Figure 3 shows the 

correct detection performance per achievement group over 

time and also depicts the significant change in performance 

which occurred between the 20 and 40 minute time periods 

when all achievement subjects were combined. 
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TABLE 4 

ANALYSIS OF VARIANCE SOURCE TABLE FOR NEED ACHIEVEMENT, 
EXAMINING CORRECT DETECTIONS 

Source 

Between Subjects 
A-High need achievers 
vs Low need achievers 

Subj. w. groups 

Within Subjects 
B-Time on task 

AX B 

BX Subj. w. groups 

*p < .10. 
***p < • 01. 

ss 

0.0445 

1. 2721 

0.0386 

0.0071 

0.6407 

df 

1 

96 

2 

2 

192 

MS 

0.0445 

0.0133 

0.0193 

0.0036 

0.0033 

F 

3.35* 

5.78*** 

1.06 

False Alarms.--The number of false alarms per achieve-

ment group is plotted across time in Figure 4. The influence 

of need achievement upon vigilance performance as measured 

by false alarms can be seen in the descriptive statistics 

presented in Table 5 and the analysis of variance (SPf-2·3) 

source table in Table 6. The log10 transformation was 

performed on the data presented in Table 6. 

Total Errors.--The total number of errors per achieve-

ment group is plotted across time in Figure 5. The total 

number of errors committed during the vigilance task was 

examined (SPf-2•3) in relationship to the need achievement 

variable. The higher number of total errors made by low 
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TABLE 5 

DESCRIPTIVE STATISTICS WITH NEED ACHIEVEMENT THE 
INDEPENDENT VARIABLE AND FALSE ALARMS 

THE DEPENDENT VARIABLE 

Variable 
Name 

High need achievers 
Means 
Standard Deviation 

Low need achievers 
Means 
Standard Deviation 

Time in Minutes 

20 

0.449 
1.137 

1. 082 
2.352 

TABLE 6 

40 

0.673 
1. 940 

1. 633 
3.314 

60 

0.571 
1. 457 

2.000 
5.115 

Total 

0.565 
1. 539 

1. 571 
3.765 

ANALYSIS OF VARIANCE SOURCE TABLE FOR NEED ACHIEVEMENT, 
EXAMINING FALSE ALARMS 

Source ss df MS F 

Between Subjects 
A-High need achievers 
vs Low need achievers 6.2936 1 6.2936 5.696** 

Subj. w. groups 106.0728 96 1.1049 

Within Subjects 
B-Tirne on task 0.0681 2 0.0340 0.0941 

AX B 0.3802 2 0.340 0.5259 

BX Subj. w. groups 69.4122 192 0.3615 

**p < • OS. 
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need achievers can be seen in the descriptive statistics 

presented in Table 7 and the analysis of variance source 

table presented in Table 8. The log
10 

transformation was 

performed on the data in Table 8. 

TABLE 7 

DESCRIPTIVE STATISTICS WITH NEED ACHIEVEMENT THE 
INDEPENDENT VARIABLE AND TOTAL ERRORS 

Variable 
Name 

THE DEPENDENT VARIABLE 

Time in Minutes 

34 

20 40 60 Total 

High need achievers 
Means 
Standard Deviation 

Low need achievers 
Means 
Standard Deviation 

0.918 
1. 565 

2.143 
3.691 

TABLE 8 

1.551 
2.605 

3.225 
4.119 

1.306 
2.002 

2.837 
4.459 

1. 258 
2.136 

2.734 
4.098 

ANALYSIS OF VARIANCE SOURCE TABLE FOR NEED ACHIEVEMENT, 
EXAMINING TOTAL ERRORS 

Source 

Between Subjects 
A-High need achievers 
vs Low need achievers 

Subj. w. groups 

Within Subjects 
B-Time on task 

A X B 

BX Subj. w. groups 

*p < .10. 
***p < • 01. 

ss 

9.9014 

137.0522 

2.3449 

0.1298 

77.6051 

df MS F 

1 9.9014 6.9356*** 

96 1. 4276 

2 1.1724 2.9007* 

2 0.0649 0.1606 

192 0.4042 
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Field Dependence-Independence 

Correct Detections.--A SPf-2•3 analysis of variance 

was used to analyze the influence of the field dependence

independence variable upon performance in the visual 

vigilance task. The log10 transformation was used and the 

following results were found: (1) there was no significant 

difference in detection performance between field independent 

and field dependent subjects (F = 0.669, df = 1&84, p > .05); 

(2) there was a significant decrement in performance over 

time by the field dependent and independent subjects com

bined (F = 5.603, df = 2&168, p < .01). Figure 6 illustrates 

the performance decrease over time exhibited by the field 

dependent and independent subjects. The significant drop 

in performance occurred between the 20 and 40 minute time 

blocks. (3) There was no significant interaction between 

time on the task and the field dependent-independent dimen

sion (F = 0.333, df = 2&168, p < .05). 

False Alarms.--The effect of ·the field dependence

independence variable upon vigilance performance as measured 

by false alarms was slight. The results of the SPf-2•3 

analysis of variance with log10 transformation are as 

follows: (1) there . was no significant difference between 

field dependent and field independent subjects in the number 

of false alarms committed (F = 0.596, df = 1&84, p > .OS); 

(2) there was no significant change in the number of false 
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alarms committed over time by the field dependent and field 

independent subjects combined (F = 0.617, df = 2&168, 

p > .05); (3) also, there was no significant interaction 

between performance over time in the task and the field 

dependent-independent variable as recorded by false alarms 

(F = 0.219, df = 2&168, p > .OS). 

Total Errors.--Vigilance performance as measured by 

total errors was not significantly influenced by the field 

dependence-independence measure. A SPf-2•3 analysis of 

variance with the log10 transformation revealed the following 

results: (1) no significant difference was found in total 

errors committed between field independent and field depen

dent subjects (F = 0.208, df = 1&84, p > .05); (2) no 

significant change in errors committed over time in the task 

was found with all field independent and dependent subjects 

combined (F = 0.826, df = 2&168, p > .OS); (3) there was no 

significant interaction between performance (total errors) 

over time ·and the field dependence-independence dimension 

(F = 0.069, df = 2&168, p > .OS). 

d' (Sensitivity).--A SPf-2•3 analysis of variance was 

performed, examining the relationship between the field 

dependence-independence dimension and d'. The analysis 

revealed that there was no significant relationship between 

subjects on the extremes of the field dependent-independent 

measure and d' {F = 0.0185, df = 1&82, p > .05). It is 



38 

of interest to note, however, that there was a decrease in 

d' over time, when the field dependent and independent 

subjects were grouped {F = 6.677, df = 2&164, p < .01). 

Figure 7 depicts this overall decrease in sensitivity over 

time by the subjects extreme on the field independence

dependence variable. The interaction between the field 

dependence-independence dimension and time on the task 

proved not to be significant {F = 0.7681, df = 2&164, 

p > .OS). 

Internal-External Locus of Control 

Correct Detections.--The influence of the internal-

external locus of control variable upon vigilance perfor

mance, measured by correct detections, was examined with a 

SPf-2•3 analysis of variance. The log10 transformation was 

applied and the analysis of variance revealed that: (1) 

there was no significant difference in the number of correct 

detections made by internals as compared to externals {F = 

0.320, df = 1&140, p > .OS); (2) there was a significant 

decrement in correct detections as time elapsed in the 

task when all internal and external subjects were combined 

(F = 7.517, df = 2&280, p < .01). Figure 8 shows this 

decrement in correct detections by the internal and external 

subjects over time. (3) There was no significant interac-

tion, however, between the internal-external dimension and 

time on the task (F = 1.141, df = 2&280, p > .OS). 



t 
i r 
f: 

' l 
: 

,. 

r 
' I· 

r 
i 
' 1 

t 
f r. 
f 
!' 
f 

' t ,· 
f 
f 
' f 
f 
~ 

i r, 

' i· 
k 
~ 

...-.. 
> 
~ -> -.... -(/) 
z 
w 
(/) --,:, 

39 

4.7 

4.6 

4.5 

4.4 

4.3 

20 40 60 

TIME IN MINUTES 

Fig. 7.--d' (sensitivity) values for field dependent
independent subjects across time. 
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False Alarms.--False alarms were measured in conjunc-

tion with the internal-external dimension. The log
10 

trans

formation was applied and a SPf-2•3 analysis of variance 

was performed, giving the following values: (1) there was 

no significant difference in false alarms between the 

internal and external subjects (F = 0.110, df = 1&140, 

p > .05); (2) there was a significant increase in the 

number of false alarms made between the 20 and 40 time 

blocks during the one hour task by internals and externals 

combined (F = 7.118, df = 2&280, p < .01); (3) there was 

no significant interaction between time on the task and 

performance by the subjects extreme on the locus of control 

dimension. 

Total Errors.--Vigilance performance as measured by 

total errors was not significantly influenced by the locus 

of control dimension. A SPf-2•3 analysis of variance with 

the log10 transformation produced the following results: 

(1) no significant difference was found between internal 

and external subjects on the number of errors produced 

(F = 0.127, df = 2&280, p > .05); (2) there also was no 

significant change in the number of errors made over time 

by all subjects on the extreme of the locus of control 

measure (F = 1.745, df = 2&280, p > .OS); (3) also, there 

was no significant interaction between the locus of control 

variable and time on the task (F = 1.113, df = 2&280, 

p > .05). 
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Correlational Analyses.--A Pearson product-moment 
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correlation coefficient was computed between the need 

achievement scores and internal-external locus of control 

scores obtained from the 366 subjects originally tested. 

Table 9 shows this correlation as well as the descriptive 

statistics for the two variables correlated. Table 9 also 

illustrates the Pearson product-moment correlations found 

between the 192 subjects selected from the 366 original 

subjects. These 192 subjects were also given the Group 

Embedded Figures Test {field dependence-independence 

measure). The correlation coefficients shown in Table 9 

indicate that (1) there was a strong relationship between 

internal subjects and high need achievers, and (2) there 

was a strong relationship between high need achievers 

and fie~d independent subjects. 

Correlations Between Personality Scores and Dependent 

Measures.--The means and standard deviations for each of the 

dependent measures as well as their correlation with each of 

the three personality measures are presented in Table 10. 

A description of the variables listed in Table 10 is given 

in the appendix. 

Table 11 shows the descriptive statistics for several 

performance measures and the three personality measures 

examined as well as the correlations between these vari

ables and the organismic variable, sex. In performing 
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TABLE 9 

CORRELATION COEFFICIENTS BETWEEN THE PERSONALITY SCORES 

Variable 
Name 

Internal-External 
Locus of Control 

Need Achievement 

Mean 

9.8251 

9.6639 

Standard 
Deviation 

4.3057 

20 . 7737 

r with 
IE 

1.00 

-0.232 

r with 
NA 

-0.232** 

1.00 

These values based on 366 s ubjects 

r with 
FD-FI 

--·------------------------
Internal-External 

Locus of Control 

Need Achievement 

Field Dependence
Independence 

9.838 

9.052 

5.1302 

5.1945 

24.078 

4.4038 

1.00 - .250** 

- • 250 1.00 

0.090 -0.278 

These values based on 192 subjects 

**Significant at the .01 level. 

0.090 

-0.278** 

1.00 

.s:,. 
w 

__. 
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TABLE 10 

DESCRIPTIVE STATISTICS FOR THE DEPENDENT VARIABLES 

Variable Mean Standard r with r with 
Name Deviation IE NA 

Misses 1st 20 Min. 0.48 0.99 0.050 0.075 
Misses 2nd 20 Min. . 0.90 1.48 -0.064 -0.104 
Misses 3rd 20 Min. 0.85 1.59 -0.024 -0.158** 
FA 1st 20 Min. 0.91 2.10 -0.003 -0.104 
FA ·2nd 20 Min. 0.88 2.22 0.035 -0.084 
FA 3rd 20 Min. 0.79 2.80 0.035 -0.092 
Tot. Errors 1st 20 Min. 1.39 2.44 0.018 -0.120 
Tot. Errors 2nd 20 Min. 1. 78 2.83 -0.006 -0.121 
Tot. Errors 3rd 20 Min. 1.65 3.46 0.017 -0.147** 
Total Misses 2.24 3.38 -0.025 -0.142** 
Total FA 2.59 5.58 0.030 -0.119 
Total Errors 4.83 7.20 0.012 -0.159** 
d' 1st 20 Min. 4.63 0.43 -0.029 0.123 
d' 2nd 20 Min. 4.50 0.56 0.021 0.110 
d' 3rd 20 Min. 4.55 0.56 0.009 0.169** 
Age 20.37 4.37 -0.188** -0.053 

**p < • 05. 
***p < • 01. 

r with 
FD-FI 

0.025 
-0.069 
-0.062 

0.014 
0.034 
0.080 
0.009 

-0.001 
0.043 

-0.067 
0.059 
0.015 
0.008 
0.023 

-0.006 
0.044 

.i,.. 
,i:,,. 

..,. 



TABLE 11 

DESCRIPTIVE STATISTICS AND CORRELATIONS WITH SEX 

Variable 
Name 

Total Miss 

Total FA 

Total Errors 

d' 1st 20 Min. 

d' 2nd 20 Min. 

d' 3rd 20 Min. 

Locus of Control (IE) 

Need Achievement 

Field Dependence-
Independence 

**p < • 05. 

Mean 

2.25 

2.60 

4.84 

4.63 

4.50 

4.55 

9.83 

9.05 

5.13 

Standard 
Deviation 

3.38 

5.59 

7.21 

0.43 

0.56 

0.56 

5.19 

24.07 

4.40 

r with 
Sex 

(1-Male ) 
(2-Female) 

0.068 

0.065 

0.082 

-0.009 

-0.019 

-0.177** 

-0.024 

-0.072 

0.143** 

these correlations, the value one was given to males and 

the value two, given to females. 
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Stepwise Regression Analyses.--Nineteen stepwise 

regression analyses were performed in an attempt to identify 

the most powerful of the independent variables in order to 

maximize the predictive efficiency in multiple correlation. 

The stepwise regression analysis involves the selection of 

· the variable with the greatest simple correlation with the 

criterion (dependent variable} as the initial variable. 
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Semipartial coefficients are then computed for the remaining 

variables, with the variance of the initial variable held 

constant. The second variable chosen has the highest semi

partial correlation with the criterion variable. The vari

ance of the initial and secondary variables then is par

tialed from the remaining correlation of variables. This 

process continues until the predictive level (.OS) is reached. 

The stepwise regression analyses revealed that only need 

achievement .accounted for a significant portion of the vari

ance of any of the dependent variables. Table 10 indicates 

the dependent variables for which need achievement accounted 

for a significant portion (p < .05) of the variance. 

TABLE 12 

SUMMARY OF STEPWISE REGRESSION INDICATING THE 
AMOUNT OF VARIANCE ACCOUNTED FOR BY 

· NEED ACHIEVEMENT 

Dependent Multiple Multiple 
Variable -R R2 

Total Errors 0.1587 0.0252 

Total Misses 0.1421 0.0202 

Total Error 3rd 20 Min. 0.1465 0.0215 

Misses 3rd 20 Min. 0.1581 0.0250 

d' 3rd 20 Min. 0.1685 0.0284 
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Nonlinear Regression Analysis.--In interpreting the 

linear correlation coefficient, it is assumed that the 

fitting of straight regression lines to the data does not 

distort or conceal the functional relation between the two 

variables. If the relation of the two variables is curvi

linear, a correlation coefficient of zero may be obtained 

and yet a close relation may exist between the two vari

ables. If the correlation coefficient is zero, it does not 

necessarily follow that a purely random relationship exists 

between the two variables. 

Eysenck (1967) suggested that personality might relate 

to performance measures as curvilinear functions. Following 

Eysenck's reasoning, nonlinear regression analyses were 

performed comparing the three independent variables (IE, NA, 

and FD-FI) with each of the dependent measures. The analysis 

revealed that there were no significant (p > .05) curvi

linear correlations found between the independent variables 

and any of the _dependent variables. 

Discriminant Analysis.--Discriminant analysis is a 

test of whether two or more groups differ significantly 

on the basis of more than one variable. In general, the 

procedure is such that the different scores or measures are 

weighted in such a way as to maximize the difference between 

the means of two composites, derived from two criterion 

groups, relative to the variance within those groups. The 
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discriminant analysis was used in this study to determine 

if the independent variables, need achievement, locus of 

control, and field dependence-independence could be weighted 
?T" 

in such a manner as to predict so called "good" detectors 

and "poor" detectors on a vigilance task. "Good detectors" 

were those subjects who scored less than the mean value on 

total errors; while "poor" detectors were those subjects 

who scored greater than the mean value on total errors. 

The discriminant analysis revealed that prediction of "good" 

and "poor" detectors could not be made by using the combined 

and weighted independent variables as the source of 

prediction. 



CHAPTER IV 

DISCUSSION 

The primary concern of this study was to determine if 

certain personality types might be superior monitors on a 

visual vigilance task than other personality types. More 

specifically, the aim of this investigation was to determine 

if the variables need achievement, internal-external locus 

of control, and field dependence-independence could be used 

as predictors of performance on a visual vigilance task. 

The original plan of the study was to select and test only 

those subjects who were extreme on all three pers9nality 

measures. That is, subjects administered the vigilance 

task would have to belong to one of the following eight 

categories: 

1. Internal--High need achiever--Field Independent 

2. Internal--High need achiever-- Field Dependent 

3. Internal--Low need achiever --Field Independent 

4. Internal--Low need achiever --Field Dependent 

s. External--High need achiever--Field Independent 

6. External--High need achiever--Field Dependent 

7. External--Low need achiever --Field Independent 

8. External--Low need achiever --Field Dependent. 

However, after administering the need achievement scale 

and the locus of control measure to 366 subjects, it became 

49 
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obvious that incongruent personality combinations were not 

as frequently found as congruent personality combinations. 

An example of a congruent personality combination might be 

the internal, high need achiever, field independent person 

because of the similai characteristics exhibited by each of 

the three classifications~ As mentioned in Chapter I, 

Lefcourt (1966) described the internal individual as ex

hibiting a search for mastery that need achievement defines. 

Lefcourt and Telegdi (1971) also indicated that the field 

independent person and the internal individual exhibited 

similar behavioral referents such as cognitive and percept

ual alertness. In light of the fact that the statistical 

design SPf-2,2,2•3 can be effective only when equal cell 

sizes are used, the grossly unequal cell sizes found 

prevented its use. 

A SPf-2•3 analysis of variance was then selected for 

use because it permitted the examination of the influence 

of one personality variable over time in the vigilance task. 

Therefore, the effects of each personality variable upon 

vigilance performance was examined independently with the 

analysis of variance procedures. However, other analysis 

techniques such as the stepwise regression and discriminant 

function analysis combined the personality variables in 

different formats and calculated their relationship with 

vigilance performance. 



51 

The analysis of variance results as well as the step

wise regression, nonlinear regression analyses, and the 

discriminant function analysis results are discussed on 

the following pages. An attempt is also made to inter

pret the present findings with respect to previous research. 

Conclusions and implications of this study for future 

research are also presented. 

Need Achievement.--In reference to the dependent 

variable correct detections, a general trend was found 

showing that high need achievers' performance was slightly 

better on a visual vigilance task than that of low need 

achievers. Figure 3 illustrates this trend and depicts 

as well the relatively greater number of correct detec

tions made by high need achievers as compared to low need 

achievers over the last 20 minutes of the vigilance task. 

The significant negative correlation coefficient (see Table 

10) found between need achievement and misses during the 

third 20 minute segment of the monitoring task also sup

ported the fact that high need achievers had a higher 

correct detection rate than low need achievers during 

the later stages of the task. Table 10 also gives the 

significant negative correlation found between need 

achievement and total misses over the entire monitoring 

task. 
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It should be noted again at this point that the corre

lation coefficients presented in Table 10 represents values 

based on 192 subjects. These 192 subjects represent sub

jects whose score fell not only in the extreme ranges on the 

need achievement scale but also in the intermediate range. 

Whereas, the analysis of variance design used for measuring 

the influence of the need achievement variable upon correct 

detections was based only on those subjects whose scores 

fell in the extreme ranges of the need achievement score 

distribution. By examining both the analysis of variance 

results for correct detections and the correlation coeffi

cients for misses, it can be assumed that the need achieve

ment variable can predict detection performance in a 

vigilance task. The strength of the need achievement 

variable in prediction of detection performance is over 

the later stages of the one hour vigilance task. 

The false alarms committed by the high need achieve

ment group were significantly fewer in number than the 

false alarms committed by the low need achievers. Hypothe

sis 1 was supported in that the high need achievers made 

significantly fewer errors of commission (false alarms) 

than did the low ·need achievers over the entire task. 

Figure 4 also illustrates that the high need achievers 

performed consistently (making very few false alarms over 

the entire task) while the low need achievement groups' 
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performance became much worse during the later stages of 

the vigilance task. This difference in performance over 

the last 20 minutes of the task, supports to some degree 

the previously stated Hypothesis 2. However, since there 

was no significant interaction between time on the task 

and the need achievement variable, it cannot be completely 

confirmed that there was a significant change in perfor

mance over time between high and low need achievers. 

In contrast, there were no significant correlations 

found between the need achievement variable and false 

alarms occurring over the three 20 minute time blocks of 

the vigilance task. This lack of correlation indicated 

that a significant relationship did not exist between 

false alarm performance and need achievement when all 192 

subjects were examined. Thus the middle range need achieve

ment subjects did not follow the pattern of performance set 

by the extreme need achievement subjects. 

Need achievement had perhaps its strongest influence 

upon vigilance performance when total errors were considered. 

Figure 5 illustrates the consistently higher error rate 

produced by the low need achievers as compared with the 

high need achievers. These data confirm the first hypothe

sis in that high need achievers were much better monitors 

than low need achievers when total errors were considered. 

Thus, high need achievers were more error-free in 
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performance of the monitoring task than were the low need 

achievers. The relatively stable total error performance 

by the high need achievers was in agreement with the 

Halcomb and Kirk (1965) finding that subjects with high 

intelligence scores along with high achievement via inde

pendence scores exhibited no significant decrement in 

monitoring performance. 

The correlational analyses presented in Table 10 

partially agrees with the analysis of variance findings. 

Need achievement was found to correlate negatively, to a 

significnt degree, with total errors made over the last 

20 minutes of the vigilance task. This negative correla

tion indicated that subjects with higher need achievement 

scores were more likely to have a lower number of total 

errors during the last 20 minutes of the vigilance task 

while the low need achievers tended to have more total 

errors. Subjects with higher need achievement scores were 

also found to have fewer total errors over the entire task 

than the subjects with lower need achievement scores. 

In review, the correlational technique indicated that 

need achievement was related to vigilance performance when 

total errors for the last 20 minutes of the task and total 

errors for the entire task were considered. High need 

achievers seem to exhibit a search for mastery of a task, 

no matter how monotonous that task might be. Thus an 
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investigator might use need achievement in combination with 

other variables to predict whether or not an individual 

will have a relatively low error rate during the later 

stages of a monitoring task as well as over the entire 

task. 

Field Dependence-Independence.--In review of the 

analyses of variance performed measuring the extent of the 

effect of the field dependence-independence dimension upon 

vigilance performance, it was found that there was no signif

icant difference between field dependent and independent 

subjects in terms of correct detections, false alarms or 

total errors . This lack of difference in vigilance per

formance is contrary to the prediction made in Chapter I. 

The data from the present investigation do not support the 

hypothesis that field independent individuals are better 

monitors than field dependent individuals. 

The correlation coefficients presented in Table 10 also 

indicate that there were no significant correlations found 

between field dependence-independence and visual vigilance 

performance. These data are consonant with those found by 

DeFazio and Moroney (1969) when an auditory vigilance task 

was utilized. 

However, the results of this investigation concerning 

the field dependence-independence dimension do not agree 

with results reported by Cahoon (1970) and Moses (1970). 
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. Several differences can be found between the Cahoon and 

Moses studies and the present investigation which might 

account for the disparity in results. Cahoon's study 

involved the use of a two hour brightness discrimination 

task. Subjects responded to signals (bright flashes) which 

were interspersed randomly between nonsignals (dim flashes). 

Cahoon found a negative relationship between field depen

dence and false alarm rate. Field independent subjects 

also had higher d' values than field dependent subjects. 

One difference between the Cahoon study and the present 

investigation was the length of the task. The present task 

being one hour long while Cahoon's task was two hours in 

duration. Cahoon did not report whether the false alarm 

rate or d' values were different for the field dependent 

and independent subjects during the first hour of the task. 

Another significant difference between the present 

investigation and the Cahoon study was the number of sub

jects tested. Cahoon tested a total of 20 subjects while 

the present research involved 86 subjects (43 field inde

pendent and 43 field dependent). Also, the correlational 

analyses for the present study were based on the performance 

of 192 subjects whereas the Cahoon correlational analysis 

was performed on only 20 subjects. Basing an evaluation 

upon sample size alone, the present investigation should 

have produced a more reliable indication of the effect of 
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the field dependence-independence dimension upon vigilance 

performance than the Cahoon study. 

The Moses (1970) study on the other hand examined 

40 subjects (20 classified as field dependent and 20 

classified as field independent) while the present inves

tigation, using a similar classification technique used 43 

field independent and 43 field dependent subjects. The 

larger sample size again lends credence to the results 

of the present research project. 

There was some agreement in results, however, between 

the Moses study and the currently reported investigation. 

Moses found no difference in performance between field 

independent and dependent subjects on a simple display task. 

The field independent subjects did exhibit superior moni

toring performance on a task using a more complex display. 

Even though the vigilance task used in the current in

vestigation was considered difficult by standards used in 

recent vigilance research by the author, it was perhaps not 

difficult enough to discriminate subjects on the field 

dependence-independence variable. The task used in the 

current investigation could under no circumstances be 

described as a complex task. As Moses (1970) stated, "field 

independent individuals are able to perform complex tasks in 

a superior manner to field dependent individuals because 
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of the former's analytical approach and greater selectivity 

in attending to stimuli [p. 2 ]." If the task involved 

is very simple, the greater perceptual alertness and more 

complex cognitive structure usually associated with the 

field independent person will perhaps not be observable. 

Internal-External Locus of Control.--The analyses of 

variance measuring the influence of the locus of control 

dimension upon correct detections, false alarms, and total 

errors revealed no significant differences in performance 

between internal and external subjects. The correlation 

coefficients presented in Table 10 also indicated that 

there were no significant relationships between the locus 

of control {IE) dimension and the 15 dependent variables 

examined. 

The fact that internal subjects did not exhibit 

superior monitoring performance in this investigation is 

not in agreement with the prediction stated in Chapter I. 

Nor is it consistent with the study performed by Sanders, 

Halcomb, Fray, and Owens (1973). The Sanders et al. study 

found that internal locus of control subjects performed 

significantly better than the external-control subjects 

on a visual vigilance task. There are several reasons why 

the discrepancy in results between the two studies may have 

occurred. One reason could be that the present investiga

tion involved a faster stimulus rate and a lower probability 
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of signal occurrence than the prior study. These changes 

in the stimulus parameters along with a shorter stimulus 

duration presumably made the task for the present inves

tigation more difficult than the task in the previous study. 

However, the increase in difficulty should not have been 

great enough to produce the disparity in results that was 

found. 

Another explanation for the inconsistencies in the 

results of the two studies could be the difference in sample 

size. The first investigation examined 32 internal and 32 

external subjects while the present investigation, using 

exactly ·the same classification technique, tested 71 inter

nal and 71 external subjects. The difference in sample 

size would indicate that the present research project 

obtained the more reliable results. 

It is not felt, however, that sample size and task 

difficulty were the major factors in producing the dis

crepant results. Possibly the subjects in the present 

investigation were subtly biased or motivated by inter

actions with the experimenter and others involved in the 

study. It seems that some of the subjects attached some 

prestige value in their selection for participation in the 

vigilance task portion of the study. Thus a subtle moti

vating factor may have ·been introduced which could have 

influenced some of the subjects' performance on the 

vigilance task. 
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An analysis of the differences in performance between 

the two studies indicated that there was no significant 

difference in performance between the internal subjects in 

the two studies. The external subjects in the present 

investigation, on the other hand, exhibited significantly 

better monitoring performance than the externals in the 

previous study. If a motivating factor was indeed induced 

in the present research project, the resulting effect was 

to improve the performance of only the external subjects. 

Rotter's (1966) interpretation of the locus of control 

dimension concurs with this suggested difference between 

internals ·and externals in their perception of motivating 

factors. A review of the information given in Chapter I 

reveals that Rotter (1966) has stated that the internal 

person perceives events being contingent upon his own 

behavior, attributes, or capacities. The external person, 

in contrast, · perceives that his reinforcements are not 

under his personal control but controlled by powerful 

others, luck, fate, or chance. It is possible that the 

external subjects perceived the experimenter as being a 

so called "powerful other" and therefore responded to 

whatever motivational factors that might have existed with 

improved monitoring performance. 

A recently conducted study by Curran, Owens, Dannhaus, 

Sanders, and Halcomb (1973) seems to indicate also that ..__, 
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external individuals show a greater response to incentive 

factors than do internal individuals. The Curran et al. 

investigation used motivating instructional sets and extra 

incentives (class bonus points) to determine if there was 

a differential response to these factors by internal and 

external individuals in their performance on a vigilance 

task. The results in general indicated that external 

individuals responded to the motivating instructional 

sets and the incentive variables, thus exhibiting superior 

monitoring performance as compared to internal individuals. 

The internal subjects again appeared to be guided by their 

own attributes or capacities while the external subjects 

responded more readily to controls imposed by "powerful 

others." 

Vigilance Decrement and d' Fluctuations.--Figures 7 

and 8 simply depicts the decrement in correct detections 

that typically occurs in vigilance tasks. The vigilance 

decrement _. illustrated in Figure 6 by the field dependent 

and independent subjects combined also depicts another 

commonly found aspect of vigilance performance, the "end 

spurt" effect. This effect was also found in Figure 8 

when the internal and external subjects were examined. The 

"end spurt" effect, which has been found by several re

searchers· (Davis, 1948; Bergum & Lehr, 1963), is the slight 

improvement in performance during the last few minutes of 
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a task. Thus the improvement in correct detection perfor-

mance during the last 20 minutes of the vigilance task 

reflects the occurrence of the "end spurt" effect. 

Figure 7 represents the change ind' over time by all 

field dependent and independent subjects. In comparing 

Figures 6 and 7, it is readily apparent that the slopes of 

the lines in the two figures are very similar. One can see 

by comparing the two figures that both curves drop between 

the first and second time blocks and slightly increase 

between time blocks two and three. The data represented 

by the two figures seem to support the assertion made by 

Mackworth and Taylor (1963) that changes in the level of 

signal detection performance during a vigilance task 

reflect changes ind'. There has been some controversy 

about whether the "vigilance decrement" is due to changes 

in 8 (criterion) or changes ind' and evidence has been 

found to suppo·rt both sides of the issue. Davies and Tune 

(1969) stated that: 

assuming that changes ind' can sometimes be associ
ated with vigilance decrement, it seems likely that 
fatigue is mainly responsible for these changes. 
Changes ind' with time at work in vigilance situ
ations have so far been demonstrated only in visual 
tasks, where visual fatigue might also be presumed 
to be operating [pp. 230-231]. 

In summary, the data from the present investigation support 

the position that changes in signal detection performance 

are due principally to changes ind'. In turn, the changes 



ind' may reflect to some degree the visual fatigue which 

no doubt occurs during the one hour visual task. 
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Correlation Coefficients Between Personality 

Variables.--Though not directly related to vigilance 

performance, the correlations found between the personality 

variables examined are of considerable interest. Table 7 

gives the negative correlation coefficient found between 

the locus of control variable and the Mehrabian Achievement 

Scale. The significant negative correlation supports the 

initial work by Mehrabian (1968) in which he found that 

high need achievers tend to perceive themselves as having 

a greater degree of control over external events which can 

influence their lives than low need achievers. 

Lefcourt and Telegdi (1971) suggested that the locus 

of control dimension and the field dependence-independence 

construct seem to have similar behavioral referrents in 

that evidence tends to suggest that internal control 

individuals are more cognitively and perceptually alert 

than external control ·individuals. However, the results 

of the present study add support to the existing evidence 

(Rotter, 1966; Lefcourt & Telegdi, 1971) that actually no 

_relationship has been found (see Table 7). 

A significant negative correlation was found however, 

between the need achievement variable and the field 

dependence-independence dimension. The negative 

·:ti:· 
L,-,. 
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correlation coefficient found between the two dimensions 

indicate that perhaps the high need achievers were more 

analytically oriented and more cognitively differentiated 

than the low need achievers. 

Organismic Variables.--Table 10 presents the signifi

cant negative correlation found between age and the locus 

of control variable. This correlation indicated that older 

more mature individuals are less likely to be dependent 

upon external happenings than the younger individuals. 

Table 11 reveals that a significant correlation was 

obtained between sex and field dependence-independence vari

able. Several other studies (Witkin, 1950; Iscoe & Corden, 

1961) have also found that women generally score more field 

dependent than men. The observed sex differences on the 

field dependence-independence measure are usually attributed 

to general cultural influences upon the sexes, i.e., sex 

typing (Iscoe & Carden, 1961). 

Table 11 also reveals that the sex variable was not 

strongly related to vigilance performance. Women, however, 

tended to exhibit higher d' values than men during the last 

20 minutes of the vigilance task. It must be pointed out 

that there has been no real consistency between the sex 

variable and vigilance performance (Waag, 1971). 

Stepwise Regression Analysis.--In regard to the 

stepwise regression analysis performed between the three 
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personality variables and all 15 dependent variables, it 

should be noted that the multiple R values in Table 12 

were in reality only simple correlations between need 

achievement and each of the dependent variables listed. 

Table 12 indicates that only need achievement accounted 

for a significant proportion of the variance for each of 

the five dependent variables listed. The multiple R2 

values indicate the percentage of variance accounted for 

by the need achievement variable. Some caution should be 

noted for the use of the need achievement variable as a 

single predictor of detection performance because of the 

small percentage of the variance which is accounted for by 

it. On the other hand, even though the correlations and 

multiple R
2 

values are small, the correlations are based 

on a large number of subjects (192) which would seem to 

indicate that the relationships are reliable. 

Nonlinear Regression Analysis and Discriminant Function 

Analysis.--The nonlinear regression is a valuable tool for 

the measurement of the degree of curvilinear relationship 

between two variables. It is of interest to note that there 

were no significant relationships found between the three 

personality measures and the 15 dependent variables involved. 

As Eysenck (1967) noted, however, personality might relate 

to performance measures as curvilinear functions. Although 

curvilinear relationships were not found in the present 
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investigation, it is suggested that the possibility not be 

ruled out when other tasks and/or personality measures are 

involved. 

The discriminant function analyses also revealed no 

significant effects. That is, the locus of control, need 

achievement, and field dependence-independence variables 

could not be combined and weighted in a manner that would 

discriminate "good" detectors from "poor" detectors. The 

lack of discriminability resulting from the combination of 

the three variables was understandable since only the need 

achievement variable correlated individually with any of 

the performance measures. Thus the addition of the field 

dependence-independence and locus of control variables, 

which showed no correlation with performance measures, only 

reduced the prediction capability of the need achievement 

measure. 

Discriminant function analysis is a very useful 

statistical tool which should be used in all studies where 

prediction of performance is of .interest. The discriminant 

analysis technique provided a manner in which all three 

personality variables could be examined in a combined 

configuration against vigilance performance. Thus the 

discriminant analysis accomplished much the same goal as 

that envisioned for the SPf-2,2,2•3 analysis of variance 

design which was originally planned for use in this study. 
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The discriminant function analysis answered the question--

can need achievement, field dependence-independence, and 

locus of control be combined to effectively predict per

formance on a vigilance task? In the current situation 

the answer must obviously be no. Need achievement relates 

to several performance measures but field dependence

independence and the locus of control variable, at least in 

the current situation and under current influences, are not 

effective predictors of vigilance performance. 

Implications.--The present investigation and the Waag 

(1971} study revealed that it is highly unlikely that any 

combination of personality variables could be used as con

sistent predictors of vigilance performance. The current 

study and other recent studies by this investigator (Sanders , 

et al., 1973; Curran et al., 1973} indicate that perhaps 

task and extraneous situational variables influence the 

outcome of an experiment to such a degree that personality 

differences are washed out. In order to determine if per

sonality variables can be used as consistent predictors of 

vigilance performance, several cross-validation studies 

must be performed involving different tasks and different 

environment settings. 

McGrath (1963) suggested that the only consistent 

prediction device for vigilance performance is performance 

on the vigilance task itself. However, McGrath also 
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pointed out that one may try out different personality 

variables as possible predictors without interfering with 

other experiments. He indicated that it is not necessary 

to design a vigilance task for the sole purpose of examining 

predictor relationships with vigilance performance. One 

can examine correlational relationships between predictors 

and performance scores in a post hoc manner without inter

fering with testing of the primary hypotheses. 

The optimal approach, it seems, is to administer 

several personality measures to the individuals being 

tested as well as a version of the task of interest. In 

this manne r both personality scores and vigilance perfor

mance scores could be used to predict, through qiscriminant 

analysis techniques, performance in the subsequent monitor

ing task. 



CHAPTER V 

SUMMARY 

Mackworth (1969) and other investigators have noted 

the consistent finding of large individual differences in 

vigilance task performance. The use of personality or 

temperament tests seems to be a very promising, yet rela

tively unexplored, approach for resolving some of the 

variance attributed to individual differences. The present 

study was designed to explore the relationship between the 

three personality variables need achievement, locus of 

control, and field dependence-independence and performance 

on a visual vigilance task. More specifically, it was 

predicted that the high need achievers, the field indepen

dent individuals, and the internal control individuals 

would be superior monitors on the vigilance task as compared 

to individuals falling on the opposite end of the continuum 

on each personality variable. 

A sample of 366 subjects were given the Mehrabian 

Achievement Scale and Rotter's Internal-External Locus of 

Control Scale. Subjects scoring in the top or bottom 

quartile of the achievement score distribution were con

sidered to be high need achievers and low need achievers 

respectively. Those subjects scoring in the top or bottom 

quartile of the locus of control score distribution were 

69 
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considered to be external and internal individuals respec-

tively. Subjects in the top or bottom quartile of one or 

both of the two variables were later examined in the one 

hour vigilance task and given the Oltman et al. Group 

Embedded Figures Test. 

The vigilance task required the subjects to monitor 

a visual display for a period of one hour. The subjects 

monitored the display in order to detect the occurrence of 

five dots which were presented periodically among flashes 

of four dots. Thus the presentation of five dots was the 

"wanted" signal and the presentation of four dots was the 

"unwanted" signal or event. The subjects responded to the 

presentations by pressing a microswitch mounted in the end 

of a bicycle grip. Four measures of vigilance performance 

were obtained: the number of correct detections, the 

number of false alarms, the number of total errors, and 

d' or sensitivity. 

SPf-2•3 analyses of variance indicated that high need 

achievers committed fewer false alarms and fewer total 

errors than low need achievers. Stepwise regression analy

ses also revealed that need achievement was correlated with 

several vigilance performance measures. Other SPf- 2•3 

analyses indicated that there were no significant differ

ences in performance between internal and external control 

subjects or between field independent and dependent subjects. 
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Stepwise regression analyses also revealed no significant 

correlations between field dependence-independence measure 

or the locus of control variable with any of the vigilance 

performance measures. 

Nonlinear regression analyses indicated no significant 

curvilinear correlations between the three personality 

variables and the vigilance performance measures. A dis

criminant function analysis was unable to discriminate 

"good" detectors from "poor" detectors through a linear 

and weighted combination of the three personality variables. 

The result~ were interpreted and discussed in light 

of previous research with consideration for the theoretical 

aspects of the personality variables involved. Suggestions 

were made which hopefully will facilitate the prediction of 

vigilance performance through the use of personality and 

task variables. 
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APPENDIX: DESCRIPTION OF DEPENDENT AND ORGANISMIC VARIABLES 

Misses 1st 20 Minutes--The number of misses (errors of 

omission) occurring during the first 20 minutes ot the one 

hour vigilance task. 

Misses 2nd 20 Minutes--The number of misses (errors of 

omissi9n occurring during the second 20 minutes of the one 

· hour vigilance task. 

Misses 3rd 20 Minutes--The number of misses (errors of 

omission) occurring during the third 20 minutes of the one 

hour vigilance task. 

FA 1st 20 Minutes--The number of false alarms (errors of 

commission) occurring during the first 20 minutes of the 

one hour vigilance task. 

FA 2nd 20 Minutes--The number of false alarms (errors of 

commission) occurring during the second 20 minutes of the 

one hour vigilance task. 

FA 3rd 20 Minutes--The number of false alarms occurring 

during the third 20 minutes of the one hour vigilance task. 

Total Errors 1st 20 Minutes--The total number of errors 

(misses+ false alarms) occurring during the first 20 minutes 

of the one hour vigilance task. 

Total Errors 2nd 20 Minutes--The total number of errors 

(misses+ false alarms) occurring during the second 20 

minutes of the one hour vigilance task. 



Total Errors 3rd 20 Minutes--The total number of errors 

(misses+ false alarms) occurring during the . third 20 

minutes of the one hour vigilance task. 

Total Misses--The total number of misses (errors of omis

sion) occurring during the one hour vigilance task. 

Total FA--The total number of false alarms (errors of 

commission) occurring during the one hour vigilance task. 

Total Errors--The total number of errors (misses+ false 

alarms) occurring during the one hour vigilance task. 
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d' 1st 20 Minutes--The d' or sensitivity of all subjects 

during the first 20 minutes of the one hour vigilance task. 

d' 2nd 20 Minutes--The d' or sensitivity of all subjects 

during the second 20 minutes of the one hour vigilance task. 

d' 3rd 20 Minutes--The d' or sensitivity of all subjects 

during the third 20 minutes of the one hour vigilance task. 

Age--Subjects age. 

Sex--Males were coded 1 and females coded 2. 
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