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CHAPTER I 

INTRODUCTION 

Organlsmic Variables and Performance 

The use of organlsmic variables to predict human 

performance to some extent has been neglected In favor of 

more easily prescribed and controlled variables associated 

with the task and the environment. In so doing, the effects 

of individual differences, as they Interact with task and 

environmental variables, have been left relatively unex

plored. Whereas the study of personality traits tradition

ally has been concerned with Indentifying and measuring 

dimensions of personality, of late there has been a growing 

interest In the relationships between personality traits 

and task performance, including an examination of the various 

conditions under which these traits may either facilitate 

or impede performance. 

A review of the literature reveals a number of Investi

gations that have been concerned with studying the effects 

of different organlsmic variables on performance. The 

following studies give some Indication of the various kinds 

of individual differences that have been examined. 

McClelland, et al. (1949) devised a measure of the 

achievement motive, n Achievement, based on responses to 

the Thematic Apperception Test. Studies using his scoring 

system have Indicated several types of relationships 
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between levels of n Achievement and behavior. Atkinson 

(19 5 3 ) , in an investigation of the Zeigarnik effect 

(Zeigarnik, 1927) found that high-need achievers recalled 

more incomplete than complete tasks under an ego-involved 

condition, while low-need achievers exhibited the opposite 

effect. Atkinson and Reitman (1956) found that high-need 

and low-need achievers did not differ significantly in per

formance under a multi-incentive social work condition, 

whereas the high-need group did better than the low-need 

group under lone conditions. 

Catalano and Berger (1970), using the need achievement 

scale from the Edwards Personal Preference Schedule to 

identify high-need and low-need achievers, found high-need 

subjects to be superior to low-need subjects on a rotary 

pursuit tracking task. 

Studies involving measures of aspiration (Diggory, 

1949).have shown differences between what a subject hopes 

or aspires to do and what he realistically expects to 

accomplish. Generalizations from studies of aspiration 

level usually involve the notion that successful per

formance Teads to an increased level of aspiration while 

failure leads to a reduced level of aspiration (Lewin, 

et al., 1944; Child & Whiting, 1 9 4 9 ) . 

To study the effects of anxiety, Taylor and Chapman 

(1955) used a paired-associate learning task involving 

paired nonsense syllables. The subjects' task was to 
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learn to give a particular response to a specific stimulus. 

The anxious subjects demonstrated a performance superior to 

the non-anxious group on this task. Other studies intro

ducing a competitive aspect to the same type of task have 

found the performance of non-anxious subjects to be superior 

to that of anxious subjects (Ramond, 1953; Spence, Taylor, 

& Ketchel, 1956; Taylor and Spence, 1952). 

While studying the effects of arousal conditions and 

relaxed conditions on high-nieed and low-need achievers, 

French (1955) discovered a significant correlation between 

need for affiliation and performance on a digit letter 

substitution test. 

-Bakan, Belton, and Toth (1963), using the Maudsley 

Personality Inventory to categorize subjects as Introverts 

and extroverts, found that Introverts did not show decre

ment In performance over time on an audio vigilance task 

as did the extroverts. Bakan (1963) also found a rela

tionship between Introversion-extroversion and tlme-of-

day preference, with more extroverts preferring morning 

hours and more Introverts preferring afternoon hours. 

Halcomb and Kirk (1965) reported finding that sub

jects having high intelligence scores as well as high 

achievement via independence scores (CPI), showed no 

significant performance decrement on a vigilance task. 

The purpose here has been to present an overview of 

some of the areas of inquiry concerning the effects of 



organlsmic variables on performance. The following 

section contains a more complete review of the perti

nent literature in the area of achievement motivation 

and performance. 

The Achievement Motive 

Early Studies 

In 1938, Murray and his associates published 

Explorations in Personality in which they defined n ' 

Achievement as the need "to overcome obstacles, to 

exercise power, to strive to do something difficult as 

well and as quickly as possible." A ten item questionnaire 

was also devised for measuring individual differences in 

motive strength. 

McClelland, in 1974, began a series of studies to 

investigate procedures for measuring human motivation and 

to study the behavioral correlates of motives. The basis 

for McClelland's initial work was the psychoanalytic pro

position (Murray, 1938) that motivation may have effects 

on fantasy. 

Atkinson and McClelland (1948) used the thematic 

apperceptive (TAT) method to study the effects of motive 

arousal on fantasy. The procedure involved having sub

jects write stories in response to questions about pictures 

that were designed to be related to various motivational 

states. A scoring system was devised whereby the stories 
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could be rated as to the relative strength of a particular 

motive. In order to establish that, in fact, fantasy 

would reflect a state of the organism which everyone agreed 

was motivational, the unlearned motive of hunger was 

selected for the initial study. Three groups of subjects 

were placed under 1, 4, or 16 hours of food deprivation. 

Stories were written by these subjects in response to 

pictures related to such things as food, place of eating, 

deprivation, etc. The resulting mean need-food scores 

did differentiate the 1-hour and 4-hour deprivation groups 

from the 16-hour deprivation group. Having satisfied 

themselves that the thematic apperceptive method (fantasy) 

could be used to differentiate need or motive states, 

McClelland and his associates proceeded to apply the same 

method to the achievement motive. 

Next, McClelland (1949) devised several experimental 

conditions in order to create varying degrees of arousal 

of the achievement motive. The six conditions of achieve

ment arousal were described as 1) relaxed, 2) failure, 

3).neutral, 4) success-failure, 5) achievement-oriented, 

6) success. These conditions were variously created in 

the initial phase of the experiment by instructions and 

feedback following a series of tests. The subjects were 

then given a test of imagination consisting of pictures 

relating to achievement situations. The stories given in 

response to these pictures, when scored, revealed a mean 

X 



need for achievement score of -1.00 for the relaxed, 3.13 

for the neutral, 5.82 for the failure, and 6.00 for the 

success-failure conditions. Such a progression of scores 

is consistent with the notion that the various groups 

represent different levels of motive arousal. Thus, as 

in the hunger experiments, it was demonstrated that motives 

can be studied by their effects on thematic apperception. 

Relationship between Measures 
of the Need for Achievement 

Approaches to assessing the achievement motive may be 

categorized into two groups: 1) those measuring motiva

tional strength indirectly by content analysis of imagi

native stories (thematic apperception), and 2) those using 

direct measurement, as in the self-report inventories. 

Comparisons of these two approaches indicate that they do 

not yield comparable results. McClelland (1955) suggested 

that those measures of the achievement motive derived from 

direct self evaluation be referred to as value Achievement 

(v Ach.) to distinguish them from measures derived indi

rectly from content analysis of creative stories (n A c h . ) . 

The basis for this distinction, according to McClelland, 

is the difference in what the two methods are actually 

measuring. The TAT method results in measurements of 

unconscious motives developed early in life, while the 

direct measures represent desirable culture-dependent 

valuations of achievement learned later in life. 

X 
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Several studies have compared the direct with the 

Indirect methods of measuring need for achievement. 

DeCharms, Morrison, Reitman, and McClelland (1955) used 

the standard TAT content analysis for measuring n Achieve

ment, and nine questionnaire Items, eight of which came 

from Murray's original study, to measure v Achievement. 

Male college students were administered the two tests. 

There was a small and barely significant positive correla

tion between total v Achievement score and n Achievement 

score (N = 78, rho = +.23, p < .05). Birney (Atkinson, 

1958, pp. 630-643) found that thematic apperceptive 

measures of n Achievement and scores obtained from the 

Personal Preference Schedule were uncorrelated (r = -.002, 

N = 300). Marlowe (1959) also found these two measures to 

be uncorrelated and. In addition, he found the thematic 

apperceptive measure of n Achievement to be positively 

related to peer group ratings of achievement related 

behavior while the measure obtained from the Personal,Pref 

erence Schedule was not. Bendig (1958) discovered no rela 

tlonship between thematic apperceptive n Achievement and 

scores from the Edwards Personal Preference Schedule. The 

Iowa Picture Interpretations Test (Faber, 1955), which 

requires subjects to rank four alternative statements 

accompanying each of a series of TAT pictures, also yields 

results uncorrelated with TAT n Achievement. 
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Carney (1966) reported small but significant correla

tions between the TAT measure of n Achievement and an 

Achievement Orientation questionnaire taken from the CPI. 

The obtained correlations varied considerably among the 

various college groups used in the study, and were attri

buted to considerable variations in the testing situation. 

It was concluded that while questionnaire responses could 

be manipulated by varying the set of the subject, TAT re

sponses show a greater sensitivity to the same changes. 

Vukovich, Heckhausen, and von Hatzfeld (Heckhausen, 

1967), using carefully selected achievement oriented items 

to form a questionnaire, found a number of relations with 

Heckhausen's TAT measure of achievement motivation. It 

was discovered that only when questionnaire items reflected 

long term rather than short term goals was there a correla

tion with TAT n Achievement. 

Judging from the above studies. It would appear con

clusive that TAT measures and questionnaire measures are 

presently tapping different dimensions of the achievement 

motive. There Is the possibility, however, that with the 

proper selection of questionnaire items the two procedures 

can be made to more nearly coincide. Such a questionnaire 

would have great utility for those Interested specifically 

In the dimension n Ach. since administration and scoring 

procedures would be greatly facilitated. The value of 

questionnaire methods as they now exist should not be 
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overlooked. The dimension of achievement motivation which 

they are measuring may have Important behavioral correlates 

Situational Determinants 

Situational factors have been shown to have effects 

on both the subject's level of measured achievement moti

vation and the quality of his performance. Following are 

a number of studies representing the various kinds of 

situations that may affect the relationship between achieve 

ment motivation and performance. 

Level of Arousal. In a study mentioned earlier, 

McClelland (1949) discovered that the mean n Achievement 

score could be varied among groups that were subjected to 

differing types of achievement arousal prior to testing. 

Wendt (1955) and Mucher and Heckhausen (1962) dis

covered that highly motivated persons had significantly 

better performances on an arithmetic task. However, If 

the level of arousal was Increased by prodding or requir

ing maximum effort, the relationship between achievement 

motivation and performance disappeared. The closest re

lationships between achievement motivation and performance 

seem to exist when the situation Is achievement oriented 

and the work pace Is left open to the subject. McKeachle 

(1961) found that only when college students were not 

under achievement pressure was there a relationship 



10 

between school achievement and achievement motivation. 

The strictly achievement oriented college course tends to 

counteract initiative and efficiency in highly motivated 

students while contributing to a greater effort from 

students with low motivation. 

Stress. Bartmann (Heckhausen, 1967, p. 76) found 

that under time pressure failure motivated persons (mid 

1/3 of n Ach. continuum) tended to work more hastily and 

experience a deterioration of performance, whereas, they 

did not under conditions free of such pressure. The same 

conditions had an advantageous effect on high need achievers 

R. W. Brown (1953) reported similar results, including that 

for failure motivated persons solutions to thought problems 

diminished significantly under the stress of ego-involving 

condi ti ons. 

Competi ti on. Ryan and Lakie ( 1 9 6 5 ) , using a percep

tual motor task, found competitive conditions to have 

negative effects on the performance of failure motivated 

subjects. The failure motivated subjects, however, per

formed better under non-competitive conditions than did 

the success motivated subjects. 

Risk. Studies by Atkinson (1958) and McClelland 

(1961) have shown that under conditions of group competi

tion, highly motivated subjects excel at a task only if 

the number of winners is fixed at fewer than half of the 

group. Highly motivated subjects have been shown to prefer 
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the least possible risk when faced with a game of pure 

chance. This is contrary to their preference for 

moderate risk when performing achievement tasks (Littig, 

1963; Hancock & Teevan, 1964). 

Reward. Atkinson and Reitman (1956) found that the 

offer of monetary reward tends to diminish that relation

ship which generally obtains between n Achievement and 

performance when arousal is of an achievement related 

nature. They discovered the usual relationship when the 

reward was small ($1.25), but not with a larger reward 

($2.50). The same results were obtained by French (1955) 

when the reward was an hour of free time. 

Task. Heckhausen (1967, p. 75) found that simple 

tasks (e.g., addition problems) stimulated only failure 

motivated subjects to better efforts. The same results 

were obtained with simple perceptual tasks by Vogel 

(1959). The tasks were executed more quickly by subjects 

with low motivation than by highly motivated subjects. 

Williams (1955), on the other hand, reported that highly 

motivated subjects worked faster on a simple task involv

ing addition and subtraction of three one-digit numbers. 

Atkinson and Raphelson (1956) showed that even a simple 

task could be made to have achievement arousing qualities 

if it was represented to the subject as informative of his 

personal competence. The task they used involved rapidly 

marking crosses in circles. 
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'Experimenter. Various studies have indicated that 

requests for cooperation by the experimenter will dimin

ish the correlation between performance and n Achievement. 

Under this condition performance will be correlated more 

with n Affiliation (Shipley & Veroff, 1952; French, 1955; 

Atkinson & Reitman, 1956; Atkinson & Raphelson, 19 5 6 ) . 

Success-Failure Feedbc-^ck. Feather (1963) reported 

that success motivated persons (upper 1/3 of n Ach. 

continuum) experience less fear (Achievement Anxiety 

Test) than failure motivated persons (lower 2/3 of n 

Ach. continuum) even when faced with only one correct 

solution to every 9 or 10 problems. If feedback about 

success and failure is omitted, highly motivated subjects 

attain success in a complex task sooner than do subjects 

with low motivation (French & Thomas, 1 9 5 8 ) . 

McKeachie (1961) found that college courses organized 

less along achievement lines with less feedback about 

success and failure resulted in better grades among highly 

motivated students. Large amounts of feedback, stimulation, 

and achievement pressure improved the performance of stu

dents with low motivation. The conclusion was reached 

that such pressure interferes with the spontaneous achieve

ment orientation of the highly motivated student. 
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Hope for Success and Avoidance of Failure 

The results of several studies of the achievement 

motive indicate the possible involvement of two distinctly 

different personality dispositions, the motives for seek

ing success and avoiding failure. Winterbottom ( 1 9 5 8 ) , 

for example, found that boys who scored high in n Achieve

ment were rated by their teachers as showing more pleasure 

in success than boys scoring low in n Achievement. 

Raphelson (1957) reported that thematic apperceptive n 

Achievement scores obtained under achievement oriented 

conditions correlated -.43 with Test Anxiety scores, 

n Achievement scores also were shown to be negatively 

correlated with the physiological symptom of anxiety, 

the psychogalvanic skin reaction. 

There seems to be some uncertainty concerning what 

levels of n Achievement might represent the disposition 

to avoid failure.. Heckhausen (1967) associated the 

avoidance of failure motive with the low to medium n 

Achievement score, while others (Cofer and Appley, 1964, 

p. 729) associated it with the mid-third of the achieve

ment continuum. 

Origins of the Achievement Motive 

The achievement motive is generally considered to be 

a stable disposition (Atkinson, 1 9 5 7 ) , the product of 

social learning, having its origins in the individual's 
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developmental history (McClelland, 1955). A hypothesis 

derived from this premi:.e is that the individual who is 

high in n Achievement is one who has a history of com

petition with high standards of performance, or he is one 

who has developed high expectations of himself (Cofer & 

Appley, 1954, p. 7 6 3 ) . 

McClelland (1955, pp. 411-412) reported a study in 

which the n Achievement scores of male college students 

were correlated with their own ratings of their parents 

behavior toward them. The dimensions used to rate the 

parents were Democratic-autocratic, Acceptance-rejection. 

Indulgence, and Casualness. The correlation for the 

Acceptance-rejection dimension was .49 for the father, 

.33 for the mother, and .48 for both parents combined. 

The higher the n Achievement score the more the student 

tended to rate both parents as rejecting. The implication 

is that high n Achievers were forced to do things for 

themselves, a condition which they might interpret as 

rejection. 

Winterbottom (1958) interviewed the mothers of 29 

eight-year old boys and from these interviews rated the 

degree of independence training. The boys were then 

given a n Achievement test suitable for their age group. 

A strong relationship was found between n Achievement and 

independence training, indicating that mothers of high 



15 

n Achievement boys made independence demands earlier 

than did mothers of the other boys. 

The Study of Monitoring Behavior 

Vigilance research centers around the vigilance 

performance decrement, i.e., a decrease in the level of 

performance over time on a monitoring task. The vigi

lance problem involves overall monitoring performance as 

well as performance decrement, and is concerned with task, 

environmental, and organismic variables as they function 

to impede or facilitate vigilance performance. 

As societal and technological evolution have changed 

man's role from operator to monitor, increasing interest 

has been generated concerning human vigilance. The 

magnitude of this interest can be understood both in terms 

of the critical nature of certain monitoring activities 

(e.g., radar defense and the monitoring of large industrial 

complexes) and in terms of concern over the poor quality 

of human monitoring behavior. 

Buckner and McGrath (1963) indicate several ways of 

defining vigilance: "as performance on monitoring tasks, 

as attention over extended periods of time, as a state of 

the organism--a readiness to respond to infrequent, low 

intensity signals occurring at unpredictable temporal 

intervals." 
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The typical vigilance task Is one that requires the 

subject to detect signals occurring at unpredictable 

Intervals against a background that Is similar In stimulus 

properties to the signal. The most common of the vigi

lance tasks are those classified as visual . A visual 

vigilance task might Involve such activities as the 

monitoring of a simulated radar screen (Bowen, 1954) to 

detect random and Infrequent signals, or the monitoring 

of a display of flashing lights with certain sequences 

of lights defined as signals (Brown, 1963). Another 

type of visual vigilance task is the inspection task 

(Harris, 1969), which has its genesis In the quality con

trol procedures used in Industry. 

A less frequently used vigilance task Is that of 

auditory vigilance. These tasks may resemble sonar 

operation (Buckner & McGrath, 1963), may require the de

tection of a change In tone or frequency of sounds 

(Binford & Loeb, 1966), or may Involve the detection of 

a specific sequence of digits from a continuous series of 

random numbers (Bakan, 1963). Another of the Infrequently 

used types of vigilance tasks Is the cutaneous, usually 

Involving the detection of weak electrical stimulation 

of the skin (Hawkes & Loeb, 1962). 

The various sensory modalities can be combined Into 

a dual sensory mode task (Buckner and McGrath, 1963). 

Studies using the dual sensory mode (Buckner, 1963) have 
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found only a small degree of relationship between sub

jects' performance on visual and auditory tasks. 

Indicating a task or sensory mode specificity In 

monitoring performance. 

Performance measures on vigilance tasks most 

frequently employ some measure of number of correct 

detections, e.g., percent correct detections, and a 

measure of the false alarm rate. Another performance 

measure Is response latency, which accounts for the 

length of time between the occurrence of the signal and 

the subject's response. 

Motivational Theories of Vigilance 

An overview of vigilance theories reveals that the 

conceptual schemes used to explain human monitoring 

behavior are both numerous and diverse. These theories 

of vigilance may be broadly categorized as learning 

(Mackworth, 1950; Bergum and Klein, 1961; Deese, 1955; 

Baker, 1959; Holland. 1957, 1958), attention (Broad-

bent, 1958; Berlyne. 1960; Lindsley, 1957; Scott, 1957; 

Hebb, 1955; Buckner, 1963; Stern, 1966), motivational 
< 

(McCormack, 1962, 1967; Bevan and Adamson, 1960, 1963; 

Smith, 1966), and statistical theories (Jerlson and 

Pickett, 1963; Tanner and Swets, 1954). Because of 

their particular relevance to the present study, moti

vational theories of vigilance will be reviewed. 
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McCormIck (1962, 1967) presented a two factor theory 

of vigilance In which he utilized the constructs of 

reactive Inhibition and drive. The absence of reinforce

ment, stated McCormick, results In an Increase of inhibi

tion which may be dissipated under certain conditions. 

The drive construct, or motivation, Is said to be influ

enced by such factors as stimulus variability, knowledge 

of results, and monetary reward. McCormick stated that 

vigilance performance remains level over time only when 

the subject is provided with knowledge of results, which 

probably has both reinforcing and motivating properties. 

Without knowledge of results, inhibition will accumulate 

and a decrement in performance will occur. Some portion 

of this inhibition apparently can be dissipated by using 

rest Intervals and/or extraneous stimulation. 

Bevan and Adamson (1963) proposed an adaptation 

level.model of reinforcement. They hypothesized that 

the effectiveness of reinforcement is a function not only 

of the quantity and Intensity of rewards and punishments, 

but also their relation to the organism's current Internal 

norm which represents an average level of stimulation 

over time. Thus, the effectiveness of a relnforcer Is a 

function of both the absolute magnitude of reinforcement 

and the arousal or tension level of the organism. The 

organism's arousal level Is said to be affected by factors 
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such as physiological state and amount of deprivation. 

This theory conceives of the organism as having an 

Internal referent, which It creates by averaging stimu

lation over time, and which determines the subjective 

magnitude of a stimulus or relnforcer at any given time. 

Smith (1966) pointed out that vigilance decrement 

Is an Individualistic phenomenon. He felt that motlva-

tlon Is central to vigilance performance, and that sub

jects differ more In their willingness to perform than 

In ability to perform. He questioned the Implicit 

assumption of other vigilance theories that subjects 

exert maximum effort to detect signals. Smith defined 

motivation as goal directed behavior resulting from 

certain Internal and external Influences. Internal 

Influences arise from characteristics of the subject 

relating to his desire to do well and from Inherent 

properties of the task Itself. Smith referred to these 

Internal properties of the man-machine model as intrinsic 

motivation. External Influences, Involving such things 

as reward, coercion, and punishment, were referred to as 

extrinsic motivation. 

Individual Differences Approach 
to Monitoring Performance 

While most Investigations of vigilance performance 

are concerned with the effects of task and environmental 

variables, a small number of studies have examined 
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organismic variables. Dual sensory modality studies 

(Buckner, 1963) have indicated that, even with relation 

to the sensory modality involved in the task, there are 

individual differences in performance. 

Studies classifying subjects according to the per

sonality trait introversion-extroversion (Bakan, 1959; 

1963; Bakan, Belton, & Toth, 1963; Davies & Hockey, 

1966) have shown this dimension to be related to such 

things as overall performance on vigilance tasks, vigi

lance decrement, and time-of-day preference. 

Halcomb and Kirk (1965), using measures from the 

California Personality Inventory, found self control, 

flexibility, and Achievement via Independence to be 

related to vigilance performance. High flexibility 

scores were related to shorter reaction times, while 

self control interacted significantly with time periods 

Subjects who were high on both Achievement via Independ

ence and intelligence had short reactio.n times and did 

not show a significant decrement in performance over 

time. 

Statement of the Problem 

The purpose of this study was to investigate the 

relationship between intrinsic and extrinsic motivational 

variables. Interest in the interactions between 
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Individual differences In motivational level and motivating 

conditions external to the subject Is apparent In much of 

the research dealing with the achievement motive. Halcomb, 

et al., (1970) Indicated 

...the need for studies aimed at defining the 
Interactions between intrinsic motivational 
variables, i.e., subject characteristics such 
as individual differences, and extrinsic moti
vational variables, such as incentive that is 
under the direct control of £... These rela
tionships must be defined before any intelligent 
Incentive plan may be developed..; 

The concept of achievement motivation as defined by 

Atkinson (1957), McClelland (1955), and Murray (1938) 

seemed to answer the need for a measure of the individual's 

characteristic potential for motivation which he brings to 

the task. In addition, such a concept Is similar to 

Smith's (1966) notion of intrinsic motivation in which he 

emphasized those characteristics of the subject relating 

to his desire to do well on a task. For the purpose of 

this study, a questionnaire method of measuring achieve

ment motivation (Jackson, 1967) was used to define three 

levels of Intrinsic motivation. Though this measure of 

achievement motivation Is referred to as n Achievement, 

It has no proven relationship to the TAT measure of n 

Achievement. 

Extrinsic motivation was Included In the form of 

three Incentive levels, a zero Incentive condition and 
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two conditions Involving both monetary reward and compe

tition. The zero incentive condition was defined as such 

since no attempt was made by the experimenter to Introduce 

extrinsic motivation. Of the other two Incentive conditions, 

one Involved the awarding of a $3.00 bonus contingent upon 

the subject's success in competing with a preestablIshed 

standard of excellence (80% correct detections), while the 

other offered the same monetary reward to the best performer 

of two arbitrarily paired subjects. ~ The monetary reward 

was held constant for the two conditions in order that the 

contingencies upon which the rewards were based could be 

evaluated as to their effects on the three levels of 

Intrinsic motivation. The use of experimenter controlled 

Incentive conditions to represent extrinsic motivation Is 

compatible with Smith's (1966) notion that extrinsic 

motivation Involves such external Influences as reward, 

coercion, and punishment. 

An auditory vigilance task was used since an Indivi

dual differences approach to performance seems particularly 

applicable to the study of vigilance behavior. Buckner 

(Buckner & McGrath, 1963, p. 171) stated the need for 

explanations concerning 

...why, under essentially Identical stimulus 
conditions, the performance of one subject 
[on a vigilance task] will be superior to that 
of another and why the performance of one will 
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decline as a function of time on watch but 
that of another will not. 

He goes on to say that 

...It would seem more logical and produc
tive to attempt to explain the individual 
differences first, since such an explana
tion would account also for average group 
performance. 

•a 1 



CHAPTER II 

METHOD 

Subject Selection 

The subjects were fifty-four male college under

graduates selected from an introductory psychology 

course. During a pretest session each subject was ad

ministered the Personality Research Form, a self report 

personality Inventory. The test was scored for n Achieve 

ment and each subject was categorized as being either 

high (score range of 20-15), moderate (14-11), or low 

(10-0) on the achievement motivation continuum. The 

range of scores used to define the three levels of 

achievement motivation result In the high group repre

senting the upper 24%, the moderate group consisting of 

the middle 49%, and the low group representing the 

lower 27% according to the male percentile norms for the 

n Achievement scale. 

The Measure of n Achievement. The Personality Re

search Form, used to obtain a measure of n Achievement, 

Is a self report personality Inventory (Jackson, 1967). 

The scales on the test were based upon selected variables 

from Murray's (1938) theory of needs. The Initial Item 

pool from which the test was constructed was composed 

of Items written to conform as nearly as possible to 

Murray's definitions of the needs In his system. The 

24 
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Items Included on the test were selected by an Item 

analysis procedure that eliminated invalid items. The 

test was standardized on a college population and was 

designed as a measure of the normal personality rather 

than the abnormal personality. An infrequency scale 

was Included for detection of random responding. 

The Internal consistency estimates of all the need 

scales range in the .80s and .90s. The odd-even reli

abilities range from the mid .70s to the low .90s. The 

test retest reliability, based on an interval of one 

week, ranged from .69 to .90. In a review article, 

Crites (1969) concluded that the 

PRF is a wel1-conceived and well-developed 
personality inventory, whose psychometric 
characteristics are more than adequate. It 
Is relatively free from response bias; it' 
measures largely independent variables; it 
Is reliable, both structurally and tempo
rally; and, it correlates with variables it 
should correlate with and not with those it 
should not correlate with. 

Task 

The task to be performed was one of audio vigilance 

Each subject was required to listen, via headphones, to 

a continuous series of digits spoken at the rate of one 

per second for a period of forty-five minutes. The task 

was tape recorded by the experimenter and three copies 

were made from the original, so that all recordings of 

the task used In the experiment were Identical. 
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The subjects were Instructed to detect randomly 

placed signals that consisted of three different 

successive odd digits. These signals were Imbedded in 

a list of numbers that were random, except for the 

stipulation that series of digits previously defined as 

signals did not occur. Thirty signals were presented, 

ten in each of three fifteen minute time periods. The 

signals were generated randomly and each signal was 

unique. In assigning ten signals to a time period, the 

following intersignal intervals were used: .5, 1.0, 

1.5, 2.0, 2.5 minutes. The signals were arranged In 

each time period by randomly selecting from these inter

vals and stipulating that the last signal in a period 

and the first signal in the next period could not have 

an Interstimulus interval greater than 2.5 minutes. 

The average interval between signals was 1.5 minutes. 

Following is a cumulative record of the time in minutes 

at which each signal occurred; the figure in parenthesis 

represents the intersignal interval: 

.5, 2.0 (1.5), 4.5 (2.5), 5.5 (1.0), 6.5 (1.0), 8.5 (2.0), 

11 (2.5). 12.5 (1.5). 13.0 (.5), 14.0 (1.0), 16.0 (2.0), 

17.5 (1.5), 19.5 (2.0), 20.0 (.5), 22.5 (2.5), 23.0 (.5), 

24.5 (1.5), 26.5 (2.0), 27.5 (1.0), 29.5 (2.0), 31.5 (2.0), 

34.0 (2.5), 34.5 (.5), 36.0 (1.5), 37.0 (1.0), 38.5 (1.5), 

41.0 (2.5), 41.5 (.5), 43.5 (2.0), 44.5 (1.0). 
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Though the task was divided into three fifteen 

minute periods for experimental purposes, it appeared 

continuous to the subjects. The subjects were Instructed 

to respond by recording the signals on a response sheet 

In the order in which they were detected. Their responses 

were scored for correct detections and false alarms. A 

correct detection was scored If the subject accurately 

recorded a signal on the response sheet. The relation

ship of each recorded signal to preceeding and succeed

ing signals was used to determine that a detection, rather 

than a false alarm, had been recorded. False alarms were 

scored when the subject's response either 1) did not meet 

the criterion of a signal; 2) met the criterion for a 

signal but did not correspond to one of the thirty 

different signals presented; or 3) when the response 

corresponded to one of the signals but was out of proper 

sequence with other detected signals. 

Experimental Design 

A split plot analysis of variance (SPF-pq.r) (Kirk. 

1968) was used to analyze percent correct detections and 

false alarms. In addition, percent correct detections 

for each of the three fifteen minute time periods were 

Independently analyzed with a completely randomized 

factorial design (CRF-pq) (Kirk, 1968). 
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The between subjects variables for the split plot 

analysis were Incentive conditions and levels of achieve

ment motivation. The within subjects variable was 

successive fifteen minute periods In the vigilance task. 

Each treatment combination contained six subjects. 

For the completely randomized factorial design, 

which was used to Independently analyze each of the three 

fifteen minute time periods, the Independent variables 

were Incentive conditions and levels of achievement 

motivation. 

Dependent Variables 

The dependent variables were percent correct detec

tions and false alarms. A correct detection was scored 

when the subject accurately recorded a signal on the 

response sheet. All other entries were scored as false 

alarms. 

Procedure 

Of the 18 subjects In each of the achievement groups, 

six were randomly assigned to each of the three Incentive 

conditions. These three conditions were defined as 1) 

zero Incentive, 2) $3.00 bonus for 80% correct detections, 

and 3) a competitive condition arbitrarily pairing two 

subjects and awarding a $3.00 bonus to the one with the 

best performance. 
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Times for the experiment were 7:00 p.m. and 8:00 p.m 

on week days. The three levels of the incentive condi

tion, as well as the three n Achievement groups, were 

randomly assigned to the two times. 

Though facilities were available for testing five 

subjects during each session, the number for each session 

varied from three to five. This situation was due in 

part to subjects failing to show and in part to indivi

dual considerations in scheduling subjects. 

When the subjects arrived for the experiment, they 

were assigned to one of the five enclosed cubicles, each 

of which was equipped with a two-way mirror, a set of 

headphones, and a table and chair. The subjects' watches 

were taken and they were instructed not to smoke during 

the experiment. Each subject was then given a set of 

written Instructions, at the conclusion of which was a 

visual practice exercise. 
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Before the actual experiment, however, you 
will be given a two part practice session 
to familiarize you with the task. 

PRACTICE EXERCISE 

A signal is 3 successive odd digits that are 
different from each other. 371; 597; 153 are 
examples of signals. 

779; 313; 155; 111 are not signals because 
all of the odd numbers in each sequence are -
not different from each other. 

152; 967; 473 are not signals because all the 
numbers are not odd. 

Remember, a signal must be composed of 3 
di fferent odd numbers occurring together. 

Following is a list of random numbers in which 
several signals have been imbedded. Start at 
the beginning of the list and circle each 
signal that you find. 

4 5 6 1 8 9 2 8 3 5 6 8 6 2 3 7 3 6 9 3 2 9 6 

2 5 3 7 4 5 9 6 8 1 6 2 4 7 4 7 9 1 2 5 5 2 5 

7 2 3 9 4 6 7 9 2 7 3 5 8 5 7 5 2 6 6 2 6 8 3 

1 4 4 6 1 8 9 2 8 3 5 6 8 6 2 3 3 7 9 6 9 3 9 

3 9 4 5 9 6 8 1 6 2 4 7 4 7 7 9 4 1 3 5 2 5 7 

2 3 9 4 6 7 9 2 7 3 3 3 9 9 8 5 7 5 2 6 8 3 1 

If you have any questions at this point, 
please ask the experimenter. 

At the end of the practice exercise the experimenter 

answered the subjects' questions individually. The sub

jects were then Instructed to put their headphones on 

for the second part of the practice period. They were 

given a three minute practice exercise during which 



31 

signals occurred at about the same rate as in the actual 

experiment. The practice period was preceeded by the 

following instructions: 

Make yourself comfo 
proceed v/ith the practic 
period you will hear dig 
the rate of approximatel 
Signals will occur at ab 
in the actual experiment 
tice period you will be 
signal about three secon 
occurred. This feedback 
and will not be done in 
ment. You should practi 
signals in the space at 
sponse sheet. We will n 
session. Listen careful 

rtable and we will 
e period. During this 
its being spoken at 
y one per second, 
cut the same rate as 

During this prac-. 
informed of each 
ds after it has 
i s for practice only 

the actual experi-
ce recording the 
the top of the re-
ow begin the practice 
ly for the signals. 

At the conclusion of the practice period all sub

jects were instructed as follows: 

This concludes the practice period. We 
are now ready to begin the actual experiment. 
During the experiment you are to use the 
response sheet to record each signal that 
you detect. Be sure and record the entire 
signal. If a signal is composed of the 
digits 7, 9, 
the response' 

1 you should 
sheet. 

'ecord "791 on 

The three incentive levels were differentiated only 

by the instructions that immediately preceeded the actual 

experiment: 

1) Please do your best and good luck. 
2) In order to encourage good performance, 

we are offering a $3.00 bonus to those 
subjects who correctly detect at least 
80% of the signals. Remember, if you 
correctly detect at least 80% of the 
signals, you will be given a $3.00 bonus 
for this session. So, do your best and 
good luck. 

3) In order to encourage good performance, 
we have set up a competitive situation 
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In which each subject has been arbitrarily 
paired with another subject. We are 
offering a $3.00 bonus to that member of 
each pair whose performance is best. 
Remember, if your performance is superior 
to the performance of the subject you have 
been paired with, you will receive a $3.00 
bonus for this session. So. do your best 
and good luck. 

The subjects were then informed that the actual 

experiment would begin. 



CHAPTER III 

RESULTS 

The data that were analyzed consisted of the number 

of signals detected by each subject during each fifteen 

minute period and the number of false alarms by periods. 

Graphs are reported in percent correct detections and 

mean detections. Notations used to represent the inde

pendent variables are explained in Table 1. 

Procedures outlined by Cohen (1969) were used to 

make an a priori estimate of the power for detections 

and false alarms at the .05 level, assuming a medium 

(.25) effect size (Table 2 ) . 

Detections 

Table 3 shows the results of the split plot analysis 

of variance for percent correct detections. There was 

a significant interaction between incentive conditions 

and n Achievement groups (F = 3.687, df 4/45; F Q ^ = 

2.59, df 4/45). The interaction between Incentive con

ditions and time periods was significant beyond the .10 

level (F = 2.455, df 4/90; F .,Q = 2.015, df 4/90). The 

Interaction between incentive conditions and n Ach. 

groups Is illustrated In Figure 1. Figure 2 illustrates 

the Interaction between incentive conditions and time 

periods. 

33 
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TABLE 1 

NOTATIONS FOR INDEPENDENT VARIABLES 

A - Incentive Conditions 

a, - zero incentive 

ap - bonus contingent upon 80% correct detections 

a^ - bonus contingent upon competition between 
subjects 

B - n Achievement Groups 

b, - high n Ach group 

bp - moderate n Ach group 

bg - low n Ach group 

C - Time-on-Task 

c, - first 15 minute time period 

Cj> - second 15 minute time period 

c^ - third 15 minute time period 
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TABLE 2 

POWER FOR PERCENT CORRECT DETECTIONS 
AND FALSE ALARMS 

Condition Power* 

A - Incentive conditions 

B - n Ach groups 

A X B 

.34 

.34 

.14 

C - Time-on-task 

A X C 

B X C 

A X B X C 

.82 

.43 

.43 

.18 

*Based on medium effect size 
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TABLE 2 

POWER FOR PERCENT CORRECT DETECTIONS 
AND FALSE ALARMS 

Condition Power* 

A - Incentive conditions 

B - n Ach groups 

A X B 

.34 

.34 

.14 

C - Time-on-task 

A X C 

B X C 

A X B X C 

.82 

.43 

.43 

.18 

*Based on medium effect size 
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TABLE 3 

ANALYSIS OF VARIANCE SOURCE TABLE 
FOR PERCENT CORRECT DETECTIONS 

Source df SS MS F 

Between Subjects 

A - Incentive conds. 2 5.481 2.741 .528 

B - n Achievement grps. 2 9.000 4.500 .867 

A X B 4 76.518 19.130 3.687* 

Subjects within grps. 45 233.500 5.189 

Within Subjects 

C - Time on task 2 3.00 1.500 1.220 

A X C 4 12.074 3.019 2.455+ 

B X C 4 4.333 1 .083 .881 

A X B X C 8 11 .926 1.491 1 .212 

. C X Subj. within grps. 90 110.666 1.230 

*p < .05 

+ p < .10 

.^cssm 
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A test of simple main effects (Kirk, 1968) for the 

interaction between incentive conditions and n Ach. groups 

(Table 4) indicates that the incentive treatment (A) had 

significant effects at both the high n Ach. (b, ) and 

moderate n Ach. (b2) levels of treatment B, while the 

n Ach. treatment (B) had significant effects at the zero 

incentive level (a,) and the 80% correct detection level 

(a2) of treatment A. The simple main effects test for 

the interaction between incentive conditions (A) and time-

on-task (C) (Table 5) indicates that time-on-task had a 

significant effect at the zero incentive level (a,) of 

treatment A. 

Post hoc comparisons between means for the AB treat

ment groups (Table 6) and the AC treatment groups (Table 

7) were made with Duncan's Multiple Range Test (Kirk, 

1 9 6 8 ) . The results of these comparisons for the AB treat

ment groups indicate the following: 

1) The high n Ach. group (b,) performed signifi

cantly better (p < .05) than the moderate n 

Ach. group (b2) under the zero incentive con

dition (a, ) . 

2) The high n Ach. group (b^) had a significantly 

better performance (p < .05) under the zero 

incentive condition (a,) than under the 80% 

correct detection condition (32). 
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TABLE 4 

SIMPLE MAIN EFFECTS FOR AB TREATMENT GROUPS 

Source df MS 

Between Subjects 

A - Incentive conds 

A at b 1 

A at b2 

A at b^ 

B - n Ach groups 

B at a 1 

B at a 

B at a 

Error 

2 

2 

2 

2 

2 

2 

45 

20.220 

20.390 

.385 

23.720 

17.350 

1 .680 

5.189 

3.895* 

3.929* 

.009 

4.571* 

3.343* 

.323 

*p < .05 
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TABLE 5 

SIMPLE MAIN EFFECTS FOR AC TREATMENT GROUPS 

Source 

Between Subjects 

A - Incentive 

A at c. 

A at Cp 

A at Co 

Error 

Within Subjecl 

Conds. 

ts 

C - Time on task 

C at a. 

C at ag 

C at a^ 

Error 

df 

2 

2 

2 

45 

2 

2 

2 

90 

MS 

.495 

.885 

7.390 

4.279 

4.660 

1 .460 

1.405 

1 .230 

F 

.115 

.206 

1 .727 

3.788* 

1 .179 

1 .142 

*p < .05 
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TABLE 6 

DIFFERENCES AMONG MEANS FOR AB TREATMENT GROUPS 

AB^^-AB^2* AB32-AB^2* '^^23""^^12* 

AB^^-AB2i* AB32-AB2^* 

*p < .05 

TABLE 7 

DIFFERENCES AMONG MEANS FOR AC TREATMENT GROUPS 

AC^^-AC^3* AC33-AC23* AC33-AC^3** 

*p < .05 

**p < .01 
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3) The low n Ach. group (b3) performed significantly 

better (p < .05) than the high n Ach. group (b^) 

under the 80% correct detection condition (a2). 

4) The moderate n Ach. group (b2) had a significantly 

better performance (p < .05) under the competi

tive condition (a3) than under the zero incen

tive condition (a-j). 

5) The performance of the moderate n Ach. group 

(b2) under the competitive condition (a3) was 

superior (p < .05) to the performance of the 

high n Ach. group (b^) under the 80% correct 

detection condition (32^* 

Comparisons between means for the AC treatment 

groups indicate the following: 

1) During the third period, performance under the 

competitive condition {a^) was superior to both 

the zero incentive condition (a-j) (p < .01) and 

the 80% correct detection condition (a2) (p < .05). 

2) There was a significant decrement in performance 

(p < .05) for the zero incentive condition (a-.) 

over time. 

Though the F ratio for the interaction between incen

tive levels (A), n Ach. groups ( B ) , and time-on-task (C) 

was not significant, an examination of the graphic 

representations of the BC interaction under each of the 
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three incentive conditions (Figures 3, 4, and 5) gave 

enough indication of an interaction to warrant further 

investigation. A completely randomized factorial design 

(Kirk, 1968) was used to analyze performance scores 

independently for each time period. The independent 

variables were incentive conditions and n Ach. groups. 

Table 8 summarizes the analyses for the first, second, and 

third periods. Figures 6, 7, and 8 illustrate the inter

action between incentive conditions and n Ach. groups for 

the three time periods. The substantial increase in the 

significance level of tne AB interaction over time suggested 

the need for post hoc comparisons between means of the ABC 

treatment groups. Duncan's Multiple Range Test was used to 

compare the ABC treatment group means. Table 9 lists the 

significant comparisons. The results of the more impor

tant comparisons are listed below: 

1) Under the zero incentive condition (a-j), the high 

n Ach. group (b-i) performed significantly better 

than the moderate n Ach. group (b2) during the 

third period (p < . 0 5 ) . 

2) Under the zero incentive condition (a-j) the 

moderate n Ach. group (b2) showed a significant 

decrement in performance over time (p < . 0 1 ) . 

3) The third period performance of the low n Ach. 

group (b3) under the 80% correct detection 
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TABLE 8 

ANALYSIS OF VARIANCE SOURCE TABLES FOR PERCENT CORRECT 
DETECTIONS DURING FIRST, SECOND, AND THIRD PERIODS 

FIRST PERIOD 

Source df SS MS 

A - Incent. conds. 2 1.000 .500 .193 .549 

B - n Ach grps. 2 .778 .389 .150 .559 

A X B 4 9.222 2.306 .892 .479 

Subjs. within grps. 45 116.333 2.585 

SECOND PERIOD 

Source df SS MS 

A - Incent. conds. 2 1.778 

B - n Ach grps. 2 5.444 

A X B 4 27.444 

Subjs. within grps. 45 122.166 

.889 

2.722 

6.861 

2.715 

.327 

1 .003 

2.527 

.530 

.376 

.053 

Source 

THIRD PERIOD 

df 

A - Incent. conds. 

B - n Ach grps. 

A X B 

SS MS 

14.778 

7.111 

7.389 

3.556 

51.778 12.944 

3.147 

1 .514 

5.513 

.051 

.230 

.001 

Subjs. within grps. 45 105.667 2.348 
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TABLE 9 

DIFFERENCES AMONG MEANS FOR ABC TREATMENT GROUPS 

MEANS SIGNIFICANT FROM ABX 
123 

A^^ i iT ABC^^2* ^^^113* ABC^21** ^ ^ ^ 3 1 * 

ABC^32* ABC221* MoL/pQip AbL/j^-i ABC233* 

^^Sl3* ABC322* ABC323* ABC332^ ABC333* 

MEANS SIGNIFICANT FROM ABC 233 

A B C i n * ABC^^3* ABC2TT* ABC233* 

*p < .05 

**p < .01 
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condition {di^) was superior to that of the high 

n Ach. group (b^) under the same condition 

(p < .05). 

4) The third period performance of the moderate n 

Ach. group (b2) under the competitive condition 

(a3) was superior to that of the moderate n Ach. 

group (b2) under the zero incentive condition 

(a^) (p < .05). 

5) The third period performance of the low n Ach. 

group (b3) under the competitive condition (a^) 

was superior to that of the moderate n Ach. group 

(b2) under the zero incentive condition (a^) 

(p < .05). 

6) The third period performance of the high n Ach. 

group (b^) under the zero incentive condition 

(a^ ) was superior to that of the high n Ach. 

group under the 80% correct detection condition 

(a2) (P < .05). 

7) The high n Ach. group (b,) showed a significant 

decrement in performance over time under the 

80% correct detection condition (a2) (p < . 0 5 ) . 

False Alarms 

The results of the analysis of the false alarm data 

showed no significance. No post hoc analyses were 
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performed on the false alarm data. Table 13 lists the 

mean number of false alarms for the AB treatment groups 

The same data are graphically represented in Figure 9. 
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TABLE 10 

MEAN DETECTIONS FOR AB TREATMENT GROUPS 

27.33 

21.00 

24.66 

20.66 

25.83 

26.49 

25.50 

26.34 

25.68 

a,-zero incentive 
ao-80'i correct detections 

b-j-high n Ach group 
b2-inod. n Ach group 

a3-competition between subjects b3-low n Ach group 
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TABLE 11 

MEAN DETECTIONS FOR AC TREATMENT GROUPS 

25.83 

25.32 

24.84 

24.84 

24.18 

25.50 

22.83 

23.67 

17 

26.49 

a- i -zero i n c e n t i v e 
32-80% c o r r e c t d e t e c t i o n s 
a 3 - c o m p e t i t i o n between s u b j e c t s 

C " ! - f i r s t p e r i o d 
C2-second p e r i o d 
c 3 - t h i r d p e r i o d 
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TABLE 13 

MEAN FALSE ALARMS FOR AB TREATMENT GROUPS 

.17 

5.17 

.83 

2.83 

1 .17 

.50 

2.33 

2.17 

1 .50 

incenti ve 
correct detections 

a3-competition between subjects 

a-j-zero 
a2-80% 

b-j-high n Ach group 
b2-moderate n Ach group 
b3-low n Ach group 
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5 "-

Q: 

CO 

<: 
Lu 

1 --

a-j-zero incentive 
a2-80/a c o r r e c t d e t e c t i o n s 
a3-competition between subjects 

b-j-high n Ach group 
b2-moderate n Ach gy^oup 
b3-low n Ach group 

INCENTIVE CONDITIONS 

Figure 9. Mean false alarms for n Achievement 
groups as a function of incentive conditions. 



CHAPTER IV 

DISCUSSION 

The Effects of Incentive Conditions on 
n Achievement Groups 

The data indicate that the vigilance performance 

of the high n Achievers and the moderate n Achievers 

was differentially affected by the three incentive 

conditions. The high n Achievers performed significantly 

better under the zero incentive condition than under the 

8 0 % correct detection condition, while the moderate n 

Achievers performed better under the competitive con

dition than under the zero incentive condition. The 

performance of the low n Achievers did not yary appre

ciably with respect to incentive conditions. 

Under two of the incentive conditions, there were 

significant differences in performance between n Achieve

ment groups. The high n Achievers showed a significantly 

higher performance than the moderate n Achievers under 

the zero incentive condition, while the low n Achievers 

performed significantly better than the high n Achievers 

under the 80% correct detection condition. There were 

no significant differences between the n Achievement groups 

under the competitive condition. 

60 
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The High n Achievement Group 

The high n Achievers maintained a high level of 

performance in the absence of achievement incentives, but 

showed a much lower performance when competing against 

a pre-established standard of excellence. Competing 

against another individual, however, resulted in a 

performance level about midway between that of the zero 

incentive condition and the 80% correct detection con

di tion. 

The high n Achievers, as defined here, behave in 

much the same fashion as the high n Achievers defined 

by the TAT method, in that they are able to maintain a 

high level of performance in the absence of extrinsic 

motivation. 

Several studies using the TAT method of measuring 

n Achievement (Atkinson & Rietman, 1956; French, 1955) 

reported a diminishing of the usual relationship between 

n Achievement and performance under conditions involving 

competition between subjects for a reward. Similar results 

were obtained in this study, as indicated by the lack of 

significant differences under that incentive condition 

which required subjects to compete against each other 

for a three dollar bonus. The condition involving com

petition against a pre-established standard of excellence, 

however, seemed to counteract the intrinsic achievement 
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motivation that the high n Achievers evidenced under the 

zero incentive condition. No explanation for this 

occurrence is readily available from previous research and 

it is not consistent with findings concerning high n 

Achievement as measured by the TAT method. Though cer

tain incentive conditions have been shown to diminish the 

usual relationship between high and low n Achievement, the 

typical effect of incentive conditions is to raise the 

performance of the low n Achievement group rather than 

significantly lowering the performance of the high need 

Achievers (Atkinson & Rietman, 1956; French, 1 9 5 5 ) . 

McKeachie ( 1 9 6 1 ) , however, reported that a very strict 

achievement orientation involving success-failure feed

back had negative effects on the performance of high n 

Achievers in an academic situation. This would indicate 

that at least some incentive conditions actually may 

interfere with the intrinsic achievement orientation of 

the high n Achiever. The data in the present study 

strongly suggest that the high n Achiever, as defined 

here, will perform better under experimental conditions 

that are free from extrinsic motivation involving com

petition or monetary reward. 
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The Moderate n Ach. Group 

The moderate n Achievers performed poorly under the 

zero incentive condition while maintaining a relatively 

high level of performance under the other two incentive 

conditions. Their performance under the competitive 

condition was significantly superior to their perform

ance under the zero incentive condition. The moderate 

n Achievers in this study behave in much the same way as 

the moderate to low n Achievement groups measured by the 

TAT method, in that their performance is enhanced by 

extrinsic motivation. 

The Lov.' n Ach. Group 

The low n Achievers did not differ in level of per

formance with respect to incentive conditions. Unlike 

the TAT low n Achievers, this group exhibited a relatively 

high level of performance under the zero incentive con

dition, behaving more like the high n Ach. group. 

The Effects of Time on Incentive Conditions 

Performance under the zero incentive condition showed 

a decrement over time, with the third period performance 

being significantly lower than performance during the 

first period. This is the kind of decrement in perform

ance that is typically found in vigilance research. 
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Though the 80% correct detection condition also showed 

a decrease in performance over time, the decrement was 

not significant. The competitive condition, on the 

other hand, showed an appreciable increase in performance 

over time, resulting in a third period performance that 

was significantly better than the third period perform

ance for both the zero incentive and 80% correct detec

tion conditions. This tends to support the notion 

presented by Blackwell (1970) that the vigilance decrement 

can be eliminated by the "introduction of relevant incen

tives which lead to an enhanced motivational state." 

The Interaction of Incentive Conditions, 
n Ach. Groups, ani Time 

The high n Achievers showed a significant perform

ance decrement over time under the 80% correct deteccion 

condition, while performing without a decrement under the 

other two conditions. There was actually an increase in 

their performance level over time under the competitive 

condition, though their level of performance was higher 

and more constant over time under the zero incentive 

condition. 

The moderate n Achievers had a significant decre

ment in performance over time under the zero incentive 

condition, and evidenced a slight decrease in performance 
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over time under the 8 0 % correct detection condition. 

There was a slight increase in their performance over 

time under the competitive condition. 

The low n Achievers had a moderate but insignificant 

decret:ent in performance over time under the zero incen

tive condition, while showing a slight increase in per

formance over time under the other incentive conditions. 

All n Ach. groups evidenced a slight increase in 

performance over time under the competitive condition. 

This resulted in the competitive condition having a third 

period performance that was significantly higher than the 

third period performances of the other incentive condi

tion.';. 

Implications for Motivational Theories 
of Vigilance 

Mccormick's two-factor theory of vigilance (1962, 

1967) dealt with both reactive inhibition and drive as 

determiners of performance. The motivational factor, 

which is implied by the drive construct, is believed by 

McCormick to be influenced by stimulus variability and 

other "unknown" factors. He further stated that per

formance on visual detection tasks will remain constant 

over time only if the subject is given reinforcement 

through knowledge of results. Though McCormick associated 
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optimal performance with a heightened motivational state 

of the organism, that state is attributed to such extrin

sic conditions as variability of stimulus presentation, 

monetary reward, and knowledge of results. 

The data from the present study indicate that per

formance level on an auditory vigilance task can be 

maintained without the reinforcement of knowledge of 

results. This is evidenced by the increase in performance 

over time under the competitive incentive condition with

out knowledge of results. Other evidence is seen in the 

fact that the high n Achievers performed without a decre

ment under the zero incentive condition, and the low n 

Achievers increased their performance level over time under 

the 80% correct detection condition. This would seem to 

detract somewhat from the importance that McCormick attri

buted to knowledge of results as a determiner of enhanced 

performance. This is not to gainsay the effects of know

ledge of results, but to suggest that there may be 

situations in which organismic, environmental, and task 

variables are controlled in such a way as to maintain 

performance level without knowledge of results. 

The data from this study also would seem to call 

for a reappraisal of the effects of the other extrinsic 

motivational variables mentioned by McCormick. Again, 

it is not intended to deny that extrinsic motivation can 
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have effects on performance, but the effects of extrinsic 

incentive conditions appear meaningful only as they 

interact with the intrinsic motivational state of the 

organism. This is clearly illustrated by the variability 

of performance of the high and moderate n Achievers under 

the various incentive conditions. There is a strong 

indication that the effects of extrinsic conditions on 

vigilance performance must be qualified in terms of the 

subject's predisposition to respond to these conditions. 

This would necessitate shifting some of the emphasis from 

extrinsic conditions to intrinsic states of the organism 

as determiners of performance. Such organismic predis

positions may represent one of the "unknown^' factors in 

McCormick's theory. 

Bevan and Adamson (1963), in their adaptation level 

model of reinforcement, tended to place a greater empha

sis on the involvement of organismic states in determining 

motivational level than did McCormick. They maintained 

that to explain the effects of reinforcement the arousal 

or tension level of the organism must be considered. 

This arousal or tension level is said to be affected by 

factors such as physiological states and deprivation. As 

in McCormick's theory, Bevan and Adamson seemed to imply 

an extrinsic model of motivation, with enhanced motivational 

states of the organism being attributable primarily to 
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extrinsic conditions such as intensity of stimulation or 

magnitude of reinforcement. It is stated that the effec

tiveness of a reinforcing stimulus is determined by a 

subjective referent which the organism creates by averaging 

stimulation over time. Bevan and Adamson seemed to imply 

that a mere increase in the intensity of the reinforcing 

stimulus will produce effectiveness simply by exceeding the 

prevailing level of stimulation. The intensity of the rein

forcing stimulus alone, and not the nature of the reinforce

ment, accounts for individual differences in performance. 

This explanation appears to be predicted on the assumption 

that most, if not all, individuals will respond in a simi

lar manner to a particular kind of reinforcement. There is 

no systematic attempt in this theory to explain the differ

ential effects that particular types of extrinsic condi

tions might have on the arousal level of various individ

uals. 

Smith ( 1 9 6 6 ) , on the other hand, suggested that the 

subject's willingness to perform may be a more important 

factor than his ability to perform. He felt that motiva

tion, which is induced by both internal and external 

influences, is of major importance in determining per

formance. Smith explained internal influences as result

ing from both the individual's desire to perform and 

characteristics of the task itself. By recognizing the 

importance of willingness and desire on the part of the 
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subject. Smith has emphasized the importance of organismic 

variables and, consequently, the importance of individual 

differences in explaining performance. Furthermore, his 

explanation of internal influences suggested an inter

action between intrinsic motivational states and extrinsic 

conditions. Halcomb, et al. (197.0) recognized the impor

tance of intrinsic motivation in relationship to extrinsic 

or experimenter controlled motivational variables, stating 

that "these relationships must be defined before any 

intelligent incentive plan may be developed." 

Implications for Vigilance Research 

The results of this study lend support to notions 

concerning- the iinportance of motivation to vigilance per

formance (Blackwell, 1970; McCormick, 1962, 1967; Bevan 

& Adamson, 1963) and to notions concerning the importance 

of the relationship between intrinsic and extrinsic motiva 

tional variables (Halcomb, et al., 1970; Smith, 1966). 

Though it is evident that vigilance performance can be 

maintained by creating an enhanced motivational state in 

the subject, it also is evident that individuals may vary 

in their predispositions to respond to certain incentive 

conditions. Thus, it becomes critical to identify those 

relationships which obtain between intrinsic motivational 

states and extrinsic incentive conditions. An under-
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standing of these relationships could lead to improved 

vigilance performance by allowing Intelligent decisions 

regarding personnel selection and the use of incentive 

conditions. 

Implications for the Concept of 
Achievement Motivation 

While a strong positive correlation Is generally 

considered to represent the usual relationship between 

need Achievement and performance (Atkinson & Reitman, 

1956; French, 1955; Mucher & Heckhausen, 1962; Wendt, 

1955), the results of this study suggest that such a 

relationship may be atypical. A strong positive relation

ship betwe^en need Achievement and performance was not 

evident under any of the three incentive conditions used 

In this study. 

Wendt (1955) and Mucher and Heckhausen (1962) reported 

that the closest relationship between the achievement mo

tive and performance seems to exist when the situation Is 

achievement oriented and the work pace Is left open to the 

subject. It would seem erroneous to consider a strong 

positive correlation to represent the typical relationship 

between the achievement motive and performance when that 

type of relationship occurs only under such restricted con

ditions. The variability In the relationship between 
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need Achievement and performance seen in this study and 

others (McClelland, 1949; Ryan & Lakie, 1965) indicates 

that the effects of achievement motivation may be largely 

dependent on situational factors. 

The low need Achievers in this Ftudy exhibited a 

relatively high level of performance that did not vary 

appreciably with respect to incentive conditions. This 

is the type of performance characteristic commonly associ

ated with the high need Achievement group. The fact that 

the high need Achievers showed an impaired performance 

under the 80% correct detection condition, and the moderate 

need Achievement group performed poorly under the zero in

centive condition is evidence that the performance charac

teristics commonly associated with these groups may not 

exist under some conditions. This would suggest the need 

for a reappraisal of the notion that high need Achievers 

possess a stronger need to do something "...as well and 

as quickly as possible" (Murray, 1938) than do moderate 

and low need Achievers. 

The data from this study indicate that the performance 

characteristics commonly associated with the high need 

Achievement group may be present in all need Achievement 

groups, depending on situational factors. Thus, it would 

seem more appropriate to consider the need Achievement 
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groups in terms of situational factors that favor enhanced 

performance rather than in terms of the strength of the 

achievement motive. Such a position is compatible with 

that of Cofer and Appley (1964, p. 7 3 9 ) , who suggest 

"...a complex interaction of motive, arousal conditions, 

task characteristics, and situation of performance as 

determinative of performance rather than any simple rela

tion between need and performance." 

Future Research 

The area of research concerned with the relationships 

between organismic variables and behavior seems a profit

able one. The clarification of such relationships prom

ises to add measurably to the behavioral scientist's 
» 

knowledge of human behavior by allowing a greater degree 

of prediction and control in the experimental setting. An 

increase in the accuracy of behavioral prediction would 

have implications for the applied setting as well. For 

example, those who are concerned with vigilance behavior 

may obtain a higher level of monitoring performance through 

adequate personnel selection procedures and through proper 

control of environmental and task variables. 

Future research would do well to consider the identi

fication and measurement of those organismic variables 
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which represent rather stable dispositions having important 

performance correlates. In this respect, the developement 

and use of standard psychometric instruments assumes great 

importance, since the behavioral correlates of an attribute 

may vary depending on how the attribute is measured. This 

was illustrated in the comparison of TAT and questionnaire 

methods of measuring the achievement motive. Additional 

research also should be aimed at more closely defining 

those relationships that exist between "real life" incen

tive conditions and levels of intrinsic motivation. 

Extrinsic variables other than monetary or competitive 

incentive conditions also should be investigated as to 

their effects on various levels of intrinsic motivation. 

This might include such variables as length of inter-

stimulus interval, type of task (auditory or v i s u a l ) , 

length of task, extraneous stimulation and knowledge of 

results. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Summary 

Organismic variables such as achievement motive, 

aspiration level, introversion-extraversion and anxiety 

have been shown to be related to human performance. In 

the area of vigilance research, extrinsic motivational 

variables such as incentive conditions and knowledge of 

results have operated to prevent a decrement in per

formance on signal detection tasks. The purpose of this 

research was to examine the combined effects of intrinsic 

and extrinsic motivation as they interact to influence 

performance on an auditory vigilance task. 

For the purpose of this study, intrinsic motivation 

was defined according to n Achievement scores on a self 

report personality inventory, while extrinsic motivation 

was defined in terms of experimenter controlled incentive 

conditions, n Achievement scores on the Personality 

Research Form were used to divide fifty-four male under

graduates into high, moderate, and low n Achievement 

groups. Three extrinsic incentive conditions were 

employed: 1) zero Incentive, 2) competition against a 

preestablished standard of excellence, and 3) competition 

74 
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against another subject. Under the zero incentive 

condition, no attempt was made to introduce extrinsic 

motivation. The Incentive condition involving compe

tition with a preestablished standard offered a $3.00 

bonus to those subjects whose performance met the standard 

(80% correct detections). The condition Involving inter-

subject competition arbitrarily paired subjects and offered 

a $3.00 bonus to that subject of each pair whose perform

ance was best. 

The task was one of auditory vigilance that required 

the subjects to listen, via headphones, to a continuous 

series of digits spoken at the rate of one per second for 

a period of forty-five minutes. The subjects were re

quired to detect signals that consisted of three different 

successive odd digits. Thirty signals were imbedded in a 

list of numbers that were random, except for the stipula

tion that series of digits previously defined as signals 

did not occur. The task, which appeared continuous to the 

subjects, was divided into three fifteen minute periods 

with ten signals assigned to each period. The subjects 

responded by recording signals on an answer sheet in the 

order in which they were detected. 

A split plot analysis of variance was used to analyze 

percent correct detections and false alarms. In addition, 

percent correct detections for each time period were 
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Independently analyzed with a completely randomized 

factorial design. The analyses of performance scores 

Indicated a significant Interaction between Incentive 

conditions and n Achievement groups. The interaction 

between incentive conditions and time periods was signi

ficant beyond the ,10 level. There was also a meaning

ful Interaction between incentive levels, n Achievement 

groups, and time-on-task. The analysis of the false 

alarm data showed no significance. 

Conclusions 

A characteristic common to the majority of motiva

tional studies of vigilance performance is their reliance 

on conditions external to the subject to explain per

formance level. These approaches are most often con

cerned with average group performance as it is affected 

by changes in conditions of the task and environment. 

Such approaches typically do not deal with the fact 

that the Individual subjects composing a group may 

respond in dissimilar ways to a given set of extrinsic 

conditions. They d o n o t account for the more extreme 

deviations from average group performance, overlooking 

the possibility that the effects a particular set of 

extrinsic conditions have on performance may be more 

adequately explained as individualistic phenomena. 
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An individual differences approach, explaining per

formance in terms of how subjects differ in response 

to extrinsic conditions, would also account for 

average group performance. 

The results of the present stu'-'y strongly suggest 

that the effects of experimenter controlled incentive 

conditions (extrinsic motivation) on auditory vigilance 

performance can be most clearly understood in terms of 

the individual subject's predisposition to respond to 

these conditions (intrinsic motivation). An examination 

of the data from this study reveals an interaction between 

n Achievement groups and incentive conditions such that 

certain n Achievement groups performed in a radically 

different manner under different incentive conditions. 

It was shown that a particular incentive condition might 

facilitate the performance of one n Achievement group 

while impeding the performance of another. The 

differential effects that the incentive conditions had 

on n Achievement group performance extended to perform

ance- over-time as well. It was demonstrated that a 

particular incentive condition might operate to prevent 

a vigilance decrement in one group while producing a 

decrement in another group. One incentive condition 

served to elirrinate the vigilance decrement in all of the 

n Achievement groups. 
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It would appear from this study that by Identifying 

those organlsmic variables having Important performance 

correlates, and by grouping subjects according to quanti

tative measures of these variables, an important dimen

sion Is added to resulting research data; i.e., an 

organismic dimension that allows for an examination of 

the effects of individual differences on performance, 

rather than permitting these effects to remain masked by 

average group performance. 

By not attending to organismic variables, motivational 

studies of vigilance have sacrificed that portion of 

experimental prediction and control that would be forth

coming from an understanding of how these variables 

interact with task and environmental variables to affect 

performance. Only when organismic variables are examined 

as they operate together with task and environmental 

variables, are the results of vigilance research likely 

to yield data that can add significantly to the facili

tation of vigilance performance outside the experimental 

laboratory. In the applied setting, where individual 

performance may be crucial, it becomes important to 

match characteristics of the monitor with task and en

vironmental conditions in such a way as to maximize per

formance. Before this can be done Intelligently, however. 
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it is necessary that the relationships between subject 

characteristics and conditions external to the subject 

be systematically studied and defined. 
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