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CHAPTER I 

INTRODUCTION 

Studies of human ability to maintain attention over prolonged 

periods of time have increased in frequency and prominence over recent 

decades, since technological proliferation has often modified the role 

of the human operator to that of a monitor of the functioning of 

machine systems. In many cases, automated systems have changed the 

participation of the human operator from that of an active physical 

participant in system operation to that of an observer of system 

parameters or effectiveness. This decrease in physical participation 

in system operation has been accompanied, however, by an increase in 

the demand upon operators for sustained attention. Operators of radar 

and sonar systems during World War II were some of the first to 

experience these increased attentional demands. 

Interest in problems of sustained attention has produced many 

studies in the area of vigilance over the past three decades. Head 

(1923) first employed the term vigilance in referring to a state of 

maximum physiological efficiency, stating that: 

When vigilance is high, the body is more prepared to 
respond to an effective stimulus with a more or less 
appropriate reaction... (Head, 1923, p. 146). 

The use of the term vigilance has evolved to refer to a state of the 

nervous system which is presumed to mediate performance in certain 

types of tasks. Norman H. Mackworth has defined vigilance as: 

... a state of readiness to respond to certain small 
changes occuring at random time intervals in the 
environment (Mackworth, 1957). 
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Thus, the vigilance task is one wherein operators are required to 

continuously monitor a monotonous or unchanging aspect of the environ

ment in order to detect some small, infrequent, aperiodic change of 

some type, generally over an extended period of time. 

Vigilance tasks may be subclassifled in a number of ways, but the 

present discussion shall be concerned with only the most salient 

partition of tasks: discrete versus continuous vigilance tasks. An 

example of a discrete vigilance task is provided by the Clock Test 

devised by Norman H. Mackworth (1950) in his pioneering investigations 

of vigilance performance. The Clock Test consists of a clock face 

divided into one hundred equal unmarked radial segments. A pointer, 

or clock hand, is provided, and normally advances over one segment 

(1/100) of the clock face at specified intervals (usually one or two 

seconds). Occasionally the clock hand will make a "double jump" or 

advance over two segments (2/100) of the clock face. The normal single 

jump is known as an "event" (to which the subject is not to respond), 

while the double jump is referred to as a "signal." This task is con

sidered a discrete task since events or signals can occur only at well-

defined intervals (the clock hand advance rate). 

Continuous vigilance tasks may be illustrated by the Twenty Dials 

Test developed by Broadbent (1954). This task confronts the operator 

with an array of twenty steam pressure gauges (or the like) arranged 

so as to form three sides of a horizontal square. Each gauge is 

divided into two portions: a white "safe" zone and a red "danger" zone. 

The subject, seated in the middle of the fourth side of the square, 

observes the dials for the position of the pointer on each. When the 



pointer of any dial moves into the "danger" zone, the subject is to 

reset the dial by means of a knob located below the dial. Signals, 

or movement of pointers into the "danger" zones, may occur at any 

time, thus, the continuous nature of the task. 

One phenomenon common to all vigilance tasks is that of the 

vigilance decrement. The term vigilance decrement refers to a de

cline in detection performance over the course of the monitoring 

session, evidenced primarily by an increased number of "misses", or 

signals not detected by the observer. The decrement usually begins 

within ten to fifteen minutes of the beginning of the monitoring 

session, and shows the most rapid decline between fifteen and forty 

minutes into the session, although further deterioration of perform

ance typically continues throughout the monitoring session. Figure 1 

illustrates a typical vigilance decrement. 

Performance Measures 

The most typical measure of vigilance performance has been the 

number of signals detected during the monitoring session, expressed 

either as a pure number or as (more usually) a percentage of the total 

number of signals. The majority of vigilance studies have employed 

this measure, but several other performance measures have been used 

to assess vigilance, as well. One measure frequently employed is the 

number of commission errors (or false alarms) made by subjects 

during the session. Although subjects tend to make relatively few 

commission errors during the course of vigilance tasks (Davies and 

Tune, 1968), the false alarm measure has been employed in quite a 

number of vigilance studies as a dependent variable (.e.̂., Colquhoun 
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Figure 1. A typical vigilance decrement (from Mackworth, 
1950). 



and Baddeley, 1964; Davies and Hockey, 1966; Loeb and Binford, 1964; 

Poock and Wiener, 1966). The effects of time-on-task upon false alarm 

rates are somewhat equivocal, some studies showing false alarm decreas

es over the monitoring period (Mackworth and Taylor, 1963; Wiener, 

Poock and Steele, 1966; Poock and Wiener, 1966), while others have 

demonstrated slight commission error increases during the task (Tune, 

1966). A general concensus is that false alarms tenu to decline 

during the monitoring period similar to the decline in correct detec

tions usually found (Davies and Tune, 1968). 

A combination of the two aforementioned measures under the 

assumptions of signal detection theory (TSD) is possible, yielding 

the derived measures d.', an index of signal-to-noise discriminability, 

and 3, an index of response criterion. Several vigilance studies have 

employed TSD measures (.e..g.., Broadbent and Gregory, 1963b, 1965; 

Jerison, Pickett and Stenson, 1965; Mackworth and Taylor, 1963). Most 

vigilance studies examining TSD measures have shown that performance 

decrement is reflected by changes in criterion (3), with d_' remaining 

invariant over the monitoring session. Several investigators have 

criticized the use of TSD measures in vigilance for violation of vari

ous assumptions of the TSD paradigm. Jerison (1967a) has suggested 

three difficulties Xvdth the use of TSD measures in vigilance. First, 

computed criterion values (3) in virtually all vigilance studies 

employing this measure are so high as to be psychologically meaning

less. For example, Jerison, Pickett and Stenson (1965) reported ter

minal 3 values of 500 in their subjects; typical TSD-paradigra studies 

rarely report 3 values larger than 4,0 (Green, 1960). A second 



point raised by Jerison is the uncertainty of the decision rate in 

most vigilance tasks, due to assumed attentional changes over the 

monitoring period and the use of continuous tasks. More traditional 

TSD tasks employ fixed intervals wherein the occurence of a signal 

may or may not take place, but the decision interval in vigilance, 

especially with continuous tasks, is indeterminate. Lastly, Jerison 

criticizes the use of TSD measures in vigilance in that 3 values refer 

to stimulus information processing following entry of the information 

into the nervous system, and attention (and, thus, data entry) is 

considered continuous and fixed on the stimulus in the TSD task. 

Such is probably not the case in vigilance, as Jerison, Pickett and 

Stenson (1965) have reported that approximately 50% of subjects' 

time on watch is spent in conditions of blurred attention or distrac

tion. Taylor (1967) has analyzed receiver operating cuirves (ROC's) 

in vigilance situations, and has concluded that the obtained severe 

skew of ROC curves derived from vigilance data renders the interpre

tation of ̂ ' and 3 measures for vigilance doubtful. In view of these 

criticisms of the use of TSD measures as indices of vigilance perform

ance, signal detection theory measures of vigilance will not be con

sidered further. 

A last dependent measure of vigilance to be considered is that 

of response latency in vigilance tasks. This measure has typically 

been taken only for signal trials requiring a response; thus, latency 

for correct detections is the common measure. Buck (1966), in an a-

nalysis of the vigilance literature examining detection latency and 

detection performance measures, has concluded that the detection 



rate is inversely related to the latency of detection responses. Thus, 

an increase in response latency paralleling the decrease in correct 

detections accompanying the vigilance decrement should be found. 

Such is typically the case, with (among others) Loeb and Hawkes (1961), 

Loeb and Schmidt (1960, 1963), Mackworth (1950) and Jenkins (1958) re

porting inverse relationships between detection performance and detec

tion latency. Buck (1966) has proposed that, under some conditions, 

latency may be a more sensitive measure of deterioration in monitoring 

performance than is correct detection performance. 

Numerous variables have been investigated in the context of the 

vigilance task in order to account for or explain the vigilance 

decrement or to specify conditions conducive to optimal monitoring 

performance. These variables may be classified into three general 

categories: task variables (signal characteristics, task duration, 

sensory modality employed, incentives, feedback); subject variables 

(age, sex, intelligence, temperament) and environmental variables 

(noise, sensory deprivation or reduction, temperature). One variable 

of considerable interest has been that of the effects of multiple 

monitors in vigilance. 

Multiple Monitors in Vigilance 

One suggestion for improving inefficient detection performance is 

that of Williams (1947), who recommended that two operators be set 

to monitor the same display in a radar-watching situation. This 

suggestion has led to several investigations of the effects of the 

simultaneous monitoring of displays by two or more operators in the 

vigilance situation. 
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Schafer (1949), in an early study of paired monitoring, found 

that he was able to demonstrate a reduction in errors of omission 

(and, thus, improved vigilance performance) by as much as 20% over the 

performance of single monitors by employing two or three independent 

monitors in detection of a weak auditory signal. Schafer's subjects 

were run in isolated compartments, and their responses combined by 

a "parallel-circuit" method wherein a response by any team member 

was counted as a response by the team. 

Concerning the comparisons typically employed in studies of 

multiple monitors in vigilance, some comment is necessary. Most of 

the studies to be reviewed have employed a combinatorial method for 

multiple-operator data such that responses are combined as though 

each operator is a switch in a parallel electrical circuit. Thus, a 

response by any team member on a given trial "closes the circuit" 

and is counted as a response by the team or system of operators. Two 

studies illustrate the efficacy of this method in determining team 

detection performance. The first, that of Baker, Ware and Sipowicz 

(1962), examined the combination of performance data of subjects run 

in isolation in order to determine the minimum number of monitors 

necessary for the detection of a nominal 100% of the signals presented. 

These authors found that perfect performance by a team was dependent 

upon the level of individual independent performance of the team 

members, with much larger numbers of lower detection performance 

members required than of subjects with high individual performance 

levels. In all cases, individual data were combined under the 

assumption of independence of omission errors between subjects. 



combining performance data probabilistically. No empirical combina

tion of subjects' data was performed, however. 

The empirical validity of combination of response protocols of 

isolated individual operators has been established by Waag and Halcomb 

(1972). These authors, employing data from a prior study of isolated 

individual monitoring performance on a visual task, randomly selected 

individual subjects' protocols for combination into "synthetic" teams. 

Synthetic teams of sizes 2, 3, 4 and 5 were created and evaluated by 

one of two rules for determining group response protocols: the paral

lel rule described above (logical OR) or a series-circuit rule 

wherein all subjects of a given team were required to have responded 

to a signal (or event) to define a group correct detection (or false 

alarm) response (logical AND). Synthetic teams of all sizes and under 

both rules demonstrated performance superior to that of a control 

condition estimating isolated individual detection performance. Syn

thetic teams created using the OR (parallel) rule showed very high 

detection performance which increased as a function of the number of 

synthetic team members. With this rule, however, the false alarm rate 

for synthetic teams was quite high, as false alarms were independent 

between subjects and thus combined additively as subjects were added 

to the synthetic teams. Employing the series (AND) rule completely 

eliminated false alarms (since commission errors were uncorrelated), 

but showed a similar effect upon correct detections to that found in 

the parallel condition. Correct detections were found to be superior 

to the control condition with all synthetic team sizes, but were at a 

somewhat lower level than that of the parallel-circuit condition. 
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As shall be seen, most vigilance studies examining the effects of 

multiple monitors have employed the OR (parallel-circuit) rule in 

comparing the performance of multiple monitors to that of single 

monitors. Other studies have employed both OR-rule and individual 

performance comparisons. 

Bergum and Lehr (1962), employing a task wherein the signal was 

the failure of one of twenty lamps in a circular display to light in 

succession, compared the performance of pairs of operators to that of 

isolated operators. In this study, paired operators occupied the same 

booth, watched the same display and were allowed to converse freely 

about anything except the occurence of signals, or two isolated oper

ators performed simultaneously in separate booths. In both cases, the 

dependent measure was the correct detection performance of the indivi

dual subjects. Some evidence of enhanced individual performance with 

paired subjects was found with a moderately high signal rate of 24 per 

hour (Experiment I), but not with a low signal rate of four per hour 

(Experiment II). Group OR-rule combined response data was not evaluat

ed. Indications of an unspecified interaction between paired monitors 

was found in both experiments, such that paired monitors tended to per

form at about the same level, while isolated subjects run simultaneous

ly had somewhat poorer performance and widely divergent performance 

among pairs. Bergum and Lehr tentatively associated this effect with 

arousal due to simple coaction among pairs, but were unable to explain 

this effect in terms of any variable of the experimental situation 

except pairing. 

A more thorough exploration of the effect of multiple monitors 
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was undertaken by Wiener (1965). His subjects were required to detect 

abnormally large fluctuations of a voltmeter needle. Subjects were 

organized into one-, two-, or three-man teams with one display and 

response apparatus per team, or groups of three individuals working 

separately and simultaneously (with one display and response appara

tus per monitor) and scored by a "system" parallel-circuit scheme. 

Increasing the number of monitors from one to two in the team situa

tion was sufficient to significantly improve team detection perform

ance, but the addition of a third team member resulted in no further 

increase in performance. Performance of teams in the independent-

operator, parallel-circuit response rule teams was superior to that 

of all other conditions and showed no performance decrement, although 

individuals in this condition did not perform significantly better 

as a group than did the monitors in the isolation condition. 

Employing group audiometric techniques, Martz (1966) ran groups 

of 11 to 14 monitors in the same room on a two-hour auditory vigilance 

task requiring detection of the first audible tone in an increasing-

intensity series of tones calibrated about the mean threshold of the 

group over a 70-dB white noise background. The data were compared to 

those of an earlier study employing the same techniques with isolated 

individuals (Martz, 1965), and essentially the same results were found 

in terms of performance level and decrement (threshold change) for the 

two studies, indicating no effect of having performed in groups. It 

is to be noted, however, that subjects in both studies were run in 

a completely dark room, with no opportunity (in the 1966 study) to 

interact with one another in any manner, and under conditions of rather 
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high masking noise. Thus, the "team" aspect of the 1966 study may be 

brought into question, since subjects were isolated from one another 

in both visual and auditory sensory channels. 

Morgan and Alluisi (1967) further demonstrated team performance 

superiority when employing paired operators over that of isolated 

operators. Their subjects were asked to detect an infrequently 

occuring deflection of an oscilloscope trace during a 30-minute 

vigilance session. Results indicated that the performance of two-

person teams with team members' responses combined by the "parallel-

circuit" method was superior to that of isolated individual operators. 

Individual subjects in the paired condition, however, showed perform

ance comparable to that of subjects run alone. The authors concluded 

that subjects run together on the same task, even when allowed to 

communicate (as theirs were), showed statistically independent per

formance, with no evidence of performance facilitation or degradation 

from working in pairs relative to working in isolation. 

Klinger (1969) employed a somewhat different approach to the 

study of multiple monitors in vigilance. His subjects were required 

to monitor a regularly-occuring flash of light for an occasional 

brighter signal flash. Three conditions were employed: a control 

condition consisting of individual operators working in isolation; 

a "mere" coaction group where two subjects worked on separate 

vigilance tasks in each others' sight; and a "potential evaluation" 

condition identical to the mere coaction condition with the addition 

of auditory feedback for each subject. Feedback was delivered by two 

buzzers, one per subject, located so as to be spatially distinctive; 



feedback was given only for misses (omission errors). Subjects were 

unable to derive information about their own performance from feedback 

to the other subject, since signal presentations to the two subjects 

were uncorrelated. However, direct feedback was given (both subjects 

could hear both of the buzzers). Klinger's results indicated that 

subjects in the "mere coaction" condition did no better individually 

(in terms of misses) than did subjects run alone. Subjects in the 

"potential evaluation" group were found to have made significantly 

fewer misses than subjects in the other conditions. More is to be 

said regarding this study in the sequel. 

A final study of multiple monitoring in vigilance is that of 

Morrisette, Hornseth and Shellar (1975). These authors required 

subjects to monitor four discrete displays for the onset of flashing 

lights, under four conditions: (1) individual subjects monitored the 

four displays in isolation; (2) individual subjects monitored two of 

the four displays with the other two deactivated; (3) two subjects 

each monitored all four displays in a redundancy scheme and (4) 

two subjects each monitored two of the displays in a division of labor 

scheme. When a display was activated in the two-person redundancy 

condition, the signal light continued to flash until both subjects had 

responded. The dependent measure employed was response latency; the 

variability of response latency within groups was also determined and 

used as a dependent variable. In both conditions where two monitors 

observed the displays (3, 4), reaction time for the team was found to 

be faster and less variable than for the condition where a single 

individual monitored all four displays (1). Additionally, comparison 
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of individuals in the team-redundancy condition (3) and the individual 

four displays condition (1) revealed that individual performance in 

redundant teams was substantially (although not significantly) better 

(as reflected by shorter response latencies) than that of isolated 

individuals. Thus, individual performance as well as team performance 

was improved by the presence of a second observer. 

The general concensus of these studies viewed as overall compari

sons of multiple monitoring teams versus isolated individuals is in 

accord with Williams' (1947) prediction that the setting of multiple 

observers to monitor displays would improve overall detection perform

ance. These results are consistent over a number of situations and 

may be considered to be well-established. The question of the per

formance of individuals in vigilance monitoring teams is not as easily 

resolved from the extant data, however. Several studies (Morgan and 

Alluisi, 1967; Wiener, 1965; Martz, 1965, 1966) indicate that the per

formance of individuals in teams is no different than that of isolated 

individuals. The investigations of Bergum and Lehr (1962), Klinger 

(1969) and Morrisette, Hornseth and Shellar (1975) provide evidence 

that the performance of individuals in teams is substantially different 

from (and superior to) the performance of isolated individuals on the 

same task. The apparent ambiguity of the conclusions of these 

several authors may derive from differences in experimental conditions. 

An analysis of the more general literature on social performance 

effects (suggested as a performance influence by both Klinger (1969) 

and Morrisette et al (1975)) and of several other vigilance studies 

may aid in resolving the apparently equivocal findings in this area. 
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Social Facilitation 

Following a 30-year hiatus of research in the area, Zajonc' (1965) 

paper on social facilitation refocused the interests of psychologists 

on problems of the effects of the presence of others on performance. 

Results of early studies in the area (e_.^., Triplett, 1895; Dashiell, 

1930; Allport, 1924; Husband, 1931; Pessin, 1933) had theretofore 

appeared equivocal: in some cases, others' presence was found to 

improve performance, in others, to inhibit it. Zajonc attempted to 

reconcile the findings of earlier researchers by postulating that the 

presence of others has arousal consequences. Carrying the analysis 

further, Zajonc suggested that, if others' presence is arousing, then 

results on performance should be similar to other known arousal 

consequences, including the enhancement of dominant or well-learned 

responses and the inhibition of poorly-learned or subordinate respon

ses. Thus, if correct responses are dominant, as in the case of es

tablished skills, the presence of others should result in improved 

perform.ance. On the other hand, if incorrect responses are dorainant, 

as in the early stages of learning, others' presence should degrade 

performance, since dominant responses are enhanced by arousal. 

Zajonc' analysis successfully unconfounded the extant social facili

tation literature, as performance inhibition had been found with 

learning tasks (Pessin, 1933; Husband, 1931), while performance tasks 

(Travis, 1925; Dashiell, 1930) were found to be improved in social 

situations. Simply stated, Zajonc' proposal is that others' presence 

leads to arousal and hence to the enhancement of dominant or well-

learned responses; no conditions other than the simple presence of 
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others are necessary. Further, Zajonc divided social facilitation 

effects into two classes: audience effects due to the presence of non-

participant spectators and coaction effects due to the presence of 

others performing the same task. 

Zajonc and Sales (1966) tested the validity of Zajonc' (1965) 

theory almost immediately. A pseudorecognition task, designed to 

establish certain verbal responses as dominant and others as subordi

nate by varying repetition in training, was used. In the performance 

phase of the task, subjects were asked to provide recognition respon

ses to both supraliminal presentations of the training stimuli and 

to "subliminal" (actually blank) presentations, where the subject was 

encouraged to supply some response. Subjects performed either in iso

lation or in the presence of two students who simply observed their 

performance passively. As expected, the audience-alone manipulation 

affected the emission frequencies (on "blank" trials) of words trained 

to various levels. Under audience conditions, high-frequency training 

words were supplied more frequently and low-frequency words less 

frequently than in the alone condition. Zajonc and Sales interpreted 

these results as supporting Zajonc' theory of social facilitation in 

that arousal consequences of audience presence enhanced the emission 

of dominant (highly-trained) responses and suppressed the emission of 

subordinate responses. 

Cottrell, Rittle and Wack (1967) argued that the pseudorecogni

tion task used by Zajonc and Sales (1966) did not represent a valid 

test of Zajonc' theory, since the task lacked clear accuracy criteria 

and did not establish strong, dominant correct or incorrect response 
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tendencies. These authors suggested that a paired-associate learning 

task was more appropriate, in that the use of competitional and non-

competitional learning lists allows establishment of dominant (non-

competing) and subordinate (competing) response tendencies. Also, 

paired-associate learning with these different list types is known 

to be differentially affected by other arousal factors. Their 

subjects were trained on either competitional (high-associative) or 

noncompetitional (low-associative) lists in the presence of an audience 

or alone. Results were in accordance with predictions of Zajonc' 

theory: under a noncompetitional list (with presumed strong correct 

response tendencies), the presence of an audience improved performance, 

while audience presence degraded performance with the competitional 

(incorrect response tendency) list. 

Henchy and Glass (1968) proposed that neither the Zajonc and 

Sales (1966) nor the Cottrell, Rittle and Wack (1967) studies had 

demonstrated that the mere presence of an audience was sufficient to 

produce social facilitation. They proposed, rather (based upon Cot-

trell's (1968) interpretation of social facilitation), that the obser

vers in those studies may have been perceived by subjects as judges 

of performance, thus inducing evaluation apprehension, which in turn 

led to increased arousal and the consequent enhancement of trained 

dominant responses. Henchy and Glass tested this hypothesis by employ

ing conditions wherein purported experts or purported nonexperts ob

served subjects' performance, performance was filmed and recorded 

for later "expert" analysis, or subjects performed alone on a 

pseudorecognition task similar to that employed by Zajonc and Sales 
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(1966). The manipulation was designed to vary the potential for 

evaluation perceived by subjects and thus to vary arousal through 

evaluation apprehension. Direct measures of physiological arousal, 

heart rate and skin resistance, were taken at various periods through

out performance sessions to evaluate the hypothesized arousal conse

quences of evaluative audiences. Pseudorecognition data demonstrated 

that the presence of "experts" or recording performance for purported 

future expert evaluation resulted in preferential emission of 

dominant (highly-trained) responses, while "nonexpert" presence and 

performing alone had no differential effects upon pseudorecognition 

performance. The physiological arousal measures, however, were found 

to be unrelated to conditions of performance, with no evidence of 

increased autonomic arousal in the presence of either "expert" or 

"nonexpert" observers. Henchy and Glass concluded that the potential 

for evaluation of performance was probably a necessary condition for 

the occurence of social facilitation, but were compelled to qualify 

their conclusion in the absence of hypothesized confirmatory auto

nomic arousal associated with observer presence. 

Cottrell, Wack, Sekerak and Rittle (1968) demonstrated similar 

effects under somewhat different conditions. Employing the pseudo-

recognition task, subjects performed either alone, in the presence 

of a blindfolded audience (nonevaluative) or in the presence of an 

attentive audience (evaluative). Dominant responses were enhanced 

in the presence of a potentially evaluative audience, but not in the 

presence of a presumably nonevaluative audience (blindfolded). Thus, 

the mere presence of an audience was concluded to be ineffective in 
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producing social facilitation. 

It is to be noted that the results of the last two studies re

viewed cannot be accounted for by Zajonc' (1965) theory of social 

facilitation. Zajonc' proposal that the mere presence of others is 

an innate source of arousal leading to the enhancement of dominant 

responses appears to break down when no performance enhancement or 

indication of increased physiological arousal is found when subjects 

perform in the presence of others who are not perceived as evaluative 

of performance. An extension of Zajonc' hypothesis conceived by 

Cottrell (1968, 1972) accounts for these results rather elegantly. 

In contrast to Zajonc, who proposed that social arousal is innate 

and wholly autonomic, Cottrell suggested that the presence of others 

is a learned source of arousal, based upon the expectation of posi

tive or negative potential social rewards for performance. Thus, if 

an audience (or coactor) is perceived as being evaluative and holding 

potential reward and/or punishment contingencies, performance should 

be affected through the enhancement of dominant responses. If, how

ever, the audience or coactor is perceived as being nonevaluative (as 

in the mere presence condition of Cottrell, Wack, Sekerak and Rittle, 

1968), performance should not be affected. 

Numerous studies have been conducted since the formulation of 

these two theoretical positions as tests of both hypotheses; the 

majority of such studies have favored Cottrell's position. The pres

ence of potentially evaluative observers or coactors has been found to 

enhance performance or to retard learning in a number of experimental 

paradigms, including motor learning and performance (Martens, 1969; 
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Martens and Landers, 1972; Sorce and Fonts, 1973; Sasfy and Okun, 

1974), pseudorecognition (Paulus and Murdoch, 1971), maze learning 

(Hunt and Hillery, 1973), concept learning (Laughlin and Jaccard, 

1975; Laughlin and Wong-McCarthy, 1975), hidden word problems (Cohen 

and Davis, 1973) and free-association responding (Good, 1973). 

Interestingly, the majority of these studies have involved audience 

manipulation of social facilitation rather than coaction manipulation. 

Martens and Landers (1969) have demonstrated that three coactors are 

effective in enhancing performance in a simple muscular endurance 

task, but that one coactor has relatively little effect. These 

results are somewhat equivocal, however, since instructions were de

signed to minimize competition and evaluation. Martens and Landers 

(1972), employing a motor learning task, have reported that direct 

evaluation potential (knowledge of results plus opportunity to observe 

coactors) produced poorer learning with three coactors, but not with 

one or two, as compared to a control condition of performing alone. 

Indirect evaluation potential (knowledge of results only) was inef

fective in producing social inhibition of motor learning. 

Hunt and Hillery (1973) determined that coactor presence with 

explicit evaluation potential (knowledge of errors) improved perfor

mance on a simple (two-alternative) blind tracing maze task and 

degraded performance on a complex (four-alternative) maze. A second 

experiment reported by these authors indicated that coaction under 

conditions of potential for evaluation resulted in poorer performance 

in early stages of learning a complex maze, but improved performance 

in later learning (when correct responses had presumably become the 
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dominant ones) as compared to subjects learning in isolation. Social 

facilitation effects of audience presence thus appear to be somewhat 

better established in the general literature than those of coaction. 

Additional investigation of the effects of the presence of evaluative 

and nonevaluative coactors would appear to be necessary to establish 

that coaction and audience social facilitation operate in the same 

manner, or through differeri: processes. 

Social Facilitation and Vigilance 

The foregoing analysis of social facilitation data and theory 

allows resolution of the aforementioned apparently contradictory 

results upon individual vigilance performance of the presence of other 

monitors as coactors. In vigilance studies where no apparent effects 

of coaction were demonstrated (Wiener, 1965; Morgan and Alluisi, 1967; 

Martz, 1965, 1966), subjects have not received information regarding 

their own or their coactors' performances, and have thus had no 

opportunity to perceive evaluative positions relative to the coactor. 

Regarding the studies of Bergum and Lehr (1962), Klinger (1969) and 

Morrisette, Hornseth and Shellar (1975), individuals performing as 

members of coacting teams were found to have demonstrated performance 

superior to that of isolated operators. In two of these studies, the 

potential for evaluation of the partner's (coactor's) performance has 

been overtly or implicitly available. Klinger (1969) supplied per

formance feedback to both subjects of coacting teams, thus permitting 

the team members to gain knowledge of their partners' performance, as 

well as of their own. Morrisette, Hornseth and Shellar (1975), 

in their redundancy multiple-operator condition, employed a procedure 
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wherein signal presentation continued until both operators had respond

ed. Thus, implicit evaluation of partners' performance was possible: 

if signal presentation ceased following an individual's response, the 

subject was able to infer that his response was the slower of the two. 

On the other hand, if signal presentation continued following hir. 

response, he could infer that his response was the faster. This 

pattern of results over several studies is in accord with the predic

tions of Cottrell's (1968, 1972) theory of social facilitation: studies 

wherein evaluation of the coactor's performance has been possible 

have demonstrated improved individual vigilance performance, those 

wherein no evaluation was possible have not. 

Bergum and Lehr's (1962) study is puzzling in this context: 

although his operators were instructed not to communicate regarding 

the task or their performance, the performance of individual subjects 

in coacting teams showed reduced variability compared to that of iso

lated operators, even though overall detection performance between 

the two conditions was not found to differ. Some degree of evalua

tion may have taken place between paired subjects, however, as sub

jects' responses in the paired condition were mutually visible, both 

subjects performed exactly the same task (in terms of signal sequen

ces) at exactly the same time, and the possibility of nonverbal 

satisfaction or frustration based upon subjective assessment of trial 

outcomes was not ruled out in the study. These factors may have 

introduced a degree of evaluation apprehension into the task, thus 

producing the slight but nonsignificant tendency toward performance 

facilitation with paired monitors which was reported. 
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Certain criticisms must also be leveled at Klinger's (1969) study. 

Although Klinger was able to demonstrate that the mere pairing of 

operators did not improve performance over that of isolated operators, 

his conclusion that the observed performance enhancement resulting 

from providing evaluation feedback to both operators resulted solely 

from social facilitation is suspect. Klinger's interpretation of this 

result is confounded with the provision of feedback regarding their 

own performance to subjects. Provision of performance feedback is a 

variable which has received much attention in vigilance, the results 

of numerous studies indicating that feedback facilitates vigilance 

performance (Johnson and Payne, 1966; McCormick and McElrehan, 1963; 

McCormick, 1967a; Wiener, 1963a, 1967; Hardesty, Trumbo and Bevan, 

1963), and that even partial feedback (McCormick and McElrehan, 1963) 

or false feedback (Wiedenfeller, Baker and Ware, 1962) will reduce 

the vigilance decrement substantially. Klinger's study did not include 

a control condition to partial the effects of feedback from those of 

evaluation potential of partners' receiving reciprocal information; 

thus, his results must be considered inconclusive. 

Audience Effects 

A number of vigilance studies have examined the effects of an 

evaluative audience upon vigilance performance in addition to those 

coaction studies previously mentioned from the more general literature. 

Eraser (1953) found that the presence of the experimenter in the 

experimental room markedly reduced errors of omission in a visual 

vigilance task. Similar results were obtained by Bergum and Lehr 

(1963), employing superior officers as observers of Army enlisted men 
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and by Ware, Kowal and Baker (1964). Putz (1975) has obtained data 

directly corroborative of Cottrell's social facilitation theory of 

evaluation apprehension and quite similar to the results of Laughlin 

and Wong-McCarthy (1975). Putz compared performances of subjects run 

under conditions of experimenter presence, presence of an observation 

window in the room or presence of a television camera trained on sub

jects with an isolation control condition. The various observation 

conditions all demonstrated performance superior to that of the isola

tion condition, with no differences among observation conditions. 

Also, the observation conditions showed reduced decrement as compared 

to the isolation control condition. Laughlin and Wong-McCarthy (1975) 

found that, either videotaping or audiotaping of subjects performing 

concept learning problems, or both, led to degraded learning perform

ance, but no effects of the additional presence of observers. Heart 

rate measures indicated increased arousal associated with observer 

presence, but not with video- or audiotaping, and the heart rate mea

sure was not found to correlate with performance changes. 

It is evident from the few available studies that audience social 

facilitation effects in vigilance may be considered to be fairly 

reliably demonstrated. Such is not the case for coaction effects, 

however. Although the studies of Bergum and Lehr (1962), Klinger 

(1969) and Morrisette, Hornseth and Shellar (1975) have demonstrated 

some effects of coactors on vigilance performance, uncontrolled varia

bles of experimental situations limit the interpretability of their re

sults in terms of facilitation. Bergum and Lehr's and Morrisette 

et al's studies failed to manipulate or adequately control the evalua-
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tive potential of coactors, rendering their data ambiguous under 

either Zajonc' or Cottrell's theoretical positions. Klinger's results, 

although consistent with Cottrell's theory, confounded the manipula

tion of evaluation potential of coactors with a variable known to 

enhance vigilance performance with isolated subjects. 

The vigilance task should be an excellent medium for studying 

social facilitation effects, in analysis: the task is one wherein few 

competing responses are available due to attentional demands and 

paucity of extraneous stimuli. Also, on the basis of the few audience 

social facilitation studies in vigilance, task-related responses 

appear to be dominant. Vigilance performance has also been shown to 

be sensitive to arousal (je..ĝ. , feedback) other than social arousal and 

should be sensitive to socially-derived arousal as well. 

Statement of the Problem 

As has been shown, studies of multiple monitoring in vigilance 

have demonstrated that the employment of multiple monitors in vigil

ance observing the same or identical displays simultaneously reliably 

improves detection performance for the system of operators. Effects 

upon individuals performing in monitoring teams have not been as well 

established. The pattern of results in the vigilance literature has 

been somewhat consistent with Cottrell's (1968, 1972) theory of social 

facilitation, but studies purportedly demonstrating coaction facilita

tion effects have also incorporated uncontrolled or confounded varia

bles rendering the conclusion of social facilitation in these studies 

dubious. That vigilance tasks demonstrate social facilitation has 

been shown by the few studies of social audience effects upon vigilance 
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performance, which have produced data consistent with theoretical 

predictions derived from Cottrell's (1972) theory: the presence of 

a potentially evaluative audience improves vigilance performance. 

Further research appears necessary to establish the occurence of 

social facilitation coaction effects with vigilance, however. 

The present study was proposed to explore the effects of the 

presence of evaluative and nonevaluative coactors upon vigilance 

performance for two purposes: first, to determine if vigilance per

formance could be reliably improved by the presence of potentially 

evaluative or nonevaluative coactors and, second, to attempt to 

examine differential predictions regarding the necessary conditions 

for social facilitation deriving from Zajonc' (1965) and Cottrell's 

(1968, 1972) theories of social facilitation. 

Hypotheses 

Hypotheses for this study were based upon findings in the vigil

ance literature that performance feedback is a source of arousal lead

ing to improved vigilance performance and upon Cottrell's (1972) 

theory which holds that social facilitation is mediated through learned 

arousal based upon expectation of possible social reward or punishment 

consequences by evaluative observers or coactors. Thus, both 

performance feedback regarding one's own performance and the expect

ancy of possible evaluation by coactors were expected to improve 

performance, in a more or less independent and additive manner. 

Klinger's (1969) finding that provision of self-performance feedback 

and potential for evaluation by a coactor through provision of mutual 

error feedback suggested that the combination of the two arousal fac-
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tors would not prove overarousing, with a consequent performance dec

rement . 

Hypothesis 1 

Vigilance performance of subjects under simple coaction (working 

on similar tasks in each others' view but without feedback regarding 

performance) would not differ from that of subjects performing a simi

lar task in isolation on any of the three dependent variables of 

percent correct detections, number of false alarm commissions or 

latency to correct detections. Thus, simple coaction was not expected 

to improve subjects' vigilance performance over that of subjects per

forming alone. 

Hypothesis 2 

The effects of both feedback regarding subjects' own performance 

and of evaluation apprehension manipulated through providing subjects' 

partners with feedback information regarding their performance were 

expected to improve subjects' vigilance performance over that of 

subjects performing under conditions of simple coaction in an approxi

mately equal and additive manner. Thus, subjects receiving performance 

feedback on both themselves and their coactors were expected to show 

vigilance performance superior to that of subjects receiving only 

one of the two types of feedback information, which conditions were 

expected to produce approximately equal performance. Both the single-

feedback-type conditions were expected to produce performance superi

or to the condition of simple coaction. These effects were expected 

for all three of the dependent variables of percent correct detections, 

number of false alarms and latency to correct detections. 



CHAPTER II 

METHOD 

Subjects 

Subjects for this study were eighty student volunteers enrolled 

in introductory psychology classes at Texas Tech University, serving 

in this study as partial fulfillment of a course requirement of 

experimental participation. Subjects were assigned to one of five 

conditions: coaction control (C-COA), in which subjects performed the 

task in isolation; simple coaction (COA), in which two subjects per

formed similar tasks in each others' presence, receiving no performance 

feedback information; feedback-isolated (FB-I), in which two subjects 

performed similar tasks in each others' presence, receiving feedback 

on only their own performance; evaluation potential-isolated (EP-I), 

in which two subjects performed similar tasks in each others' presence, 

receiving feedback only on their coactor's performance and evaluation 

potential-plus-feedback (EP-f-FB), in which two subjects performed simi

lar tasks in each others' presence, receiving feedback on both their 

own and their coactor's performances. 

Sixteen subjects (eight males and eight females) were assigned 

to each of the five conditions. Subjects in the paired conditions 

were recruited and assigned to conditions in pairs; C-COA subjects 

were recruited singly or were members of broken pairs. Pairs consist

ed of males or females only, with no within-pair sex mixing. 

28 



29 

Apparatus and Task Instrumentation 

Subjects performed a cognitive vigilance task similar to that 

developed by Bakan (1957) for a sixty-minute watch. Each subject 

performed a separate vigilance task consisting of the presentation 

of the digits 0-9 in pseudorandom sequences. Signals in the task 

consisted of the appearance of three successive different odd digits. 

Digits were displayed at one-second intervals, remaining on the task 

displays for .15 seconds. Eighteen signals were presented in each 

fifteen-minute quarter of the watch, for a total of 72 signals, or 

a signal density of .02. 

Stimulus digits were displayed on the //2 and #6 panels of seven 

comprising an lEE one-plane numeric readout. Subjects in the four 

paired conditions received the same signals, but in different, uncor

related orders. As there were two sequences developed, subjects in 

the C-COA condition were assigned to one of the two at random, subject 

to the constraint that an equal number of control subjects received 

each of the sequences. Subjects were required to respond on detection 

of a signal by pressing a button located in the end of a handgrip on 

the table at which they were seated. One response apparatus was pro

vided for each of the subjects in the paired conditions. The two task 

displays were screened from each other to insure independent perform

ance of their tasks by subjects in the paired conditions. 

Feedback and Evaluation Manipulation 

Subjects in three of the paired conditions received performance 

feedback on their own, their coactor's or both their own and their 

coactor's performance. Feedback was delivered by means of two pairs of 
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red and green lights located adjacent to the end of the numeric read

out upon which stimuli were presented. These feedback lights were 

screened in the same manner as the numeric displays to prevent undes-

ired crossover feedback. For a correct detection, a green light was 

displayed to subjects for the duration of the stimulus display 

following the trial on which the correct detection was made. For 

misses (omission errors), a red light was displayed. The upper pair 

of feedback lights for each subject was designated for the presenta

tion of feedback regarding the subject's own performance. The lower 

pair was designated for the presentation of information on the 

coactor's performance. The two pairs of lights were never used on 

the same trial, due to stimulus sequence structuring. 

Subjects in the EP-I-FB condition received feedback regarding both 

their own and their partner's performance for both hits (green light) 

and misses (red light). Subjects in the EP-I and FB-I conditions 

received feedback regarding either their partner's or their own 

performance, respectively, in the light pairs designated for the 

presentation of that information. Additionally, to equate for the 

number of stimulation events over all subjects, lights in the non-

designated pair were presented at random, uncorrelated with either 

signal sequence. The appearance of lights in the nondesignated pair 

was explained as a computer program artifact. Subjects in the COA 

and C-COA conditions received no performance feedback, but the lights 

in the two feedback display pairs were activated randomly (unrelated 

to signals) in order to equate for the absolute number of stimulation 

events across conditions. The activation of the feedback lights 
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was again explained as a computer program artifact. A schematic il

lustration of the experimental situation, demonstrating the layout 

of the task and feedback displays and the response apparatus, is shown 

in Figure 2. 

All response and latency recording, as well as the display of 

task and feedback information, was conducted by a PDP-8/E computer 

located in the laboratory adjacent to the experimental room. The 

computer scored performances and provided the experimenter with 

a printout for each subject detailing correct detection, false alarm 

and correct detection latency performance. 

Experimental Designs 

Two experimental designs were employed in the analysis of data 

from this study. The first, a comparison of the C-COA and COA con

ditions under Hypothesis 1, was an SPF-2.4 analysis of variance (Kirk, 

1968), allowing comparison of overall performance between the two con

ditions (between-subjects factor) and changes in performance over time 

(within-subjects factor consisting of the four successive fifteen-

minute quarters of the task). This design is illustrated in Figure 

3. 

The second design employed was an SPF-2,2.4 analysis of variance 

(Kirk, 1968) with the two between-subjects factors the presentation 

versus withholding of feedback on subjects' own performance and the 

presentation versus withholding of feedback on coactor's performance. 

The within-subjects factor was again the four successive quarters of 

the task. This design is illustrated in Figure 4. 
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digital stimulus 
readouts 

feedback lamps 

Figure 2. Schematic of the experimental situation. 
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Treatment A: coaction-isolation 
ai: coaction isolation control (C-COA) 
a^: simple coaction (COA) 

Treatment B: time periods of the task 
1st 15-minute quarter of the task 
2nd 15-minute quarter of the task 
3rd 15-minute quarter of the task 
4th 15-minute quarter of the task 

Figure 3. Schematic of the SPF-2.4 analysis of variance 
used for the C-COA versus COA comparisons. 
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Treatment C: self-feedback 
Ci: feedback withheld on performance 
c„: feedback presented on performance 

Treatment A: evaluation potential feedback 

1- feedback withheld on partner's performance 
ao! feedback presented on partner's performance 

Treatment B: time periods of the task 

1 1st 15-minute quarter of the task 
2nd 15-minute quarter of the task 
3rd 15-minute quarter of the task 
4th 15-minute quarter of the task 

Figure 4. Schematic of the SPF-2,2.4 analysis of variance 
used for the Feedback and Evaluation analyses. 
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Procedures 

Subjects reported to the laboratory singly or in pairs, as re

cruited. Upon arrival, subjects were asked to remove any timepieces 

in their posession in order to avert the "end-spurt" effect describ

ed by Bergum and Lehr (1963). Subjects then were seated at a table 

within a screened-off area of the laboratory containing the display 

apparatus, were shown the response apparatus and requested to don head

phones present at each of the two positions. The experimenter then 

left the room in order to avoid possible audience effects. A screen

ed one-way mirror was present in the area in which subjects performed; 

this mirror was used for observation of subjects by the experimenter, 

but subjects were informed that the window had been blocked to allow 

lower illumination levels in the laboratory and that the window would 

not be used. 

After the experimenter's departure, tape-recorded instructions 

were played to subjects via their headphones. These instructions 

explained that subjects were to perform a monitoring task, discussed 

the nature of signals and events in the task and explained the meaning 

(or lack thereof) of the feedback lamps. During the presentation of 

the initial instructions, sample signals and events were displayed 

under computer control. After the instructions ended, the experiment

er re-entered the experimental room and queried subjects as to their 

understanding of the task, giving additional explanation as necessary. 

Subjects then performed a five-minute practice session, in which six 

signals were presented to each subject, along with appropriate feed

back or stimulation events or both. 
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Following the practice session, the computer supplied the experi

menter with performance summaries for each of the subjects. I^ile 

the experimenter examined these summaries, subjects were free to leave 

the laboratory to attend to personal needs, if desired. If a subject 

was found to have made more than one miss or two false alarms during 

the practice session, the subject (or pair) was dismissed and others 

recruited in their places. 

Upon subjects' return to the experimental room, further tape-

recorded instructions were played via headphones, reiterating the 

nature of events, signals and feedback and its meaning or lack 

thereof. Subjects were also informed that they were not allowed to 

talk to or communicate with their coactor in any manner. After the 

instructions were completed, the sixty-minute main task was begun. 

During both main and practice tasks, 70-dB white noise was played 

through subjects' headphones and through a speaker located behind 

the subjects, in order to mask extraneous noise and possible vocaliz

ations by subjects. 

Upon competion of the sixty-minute task, subjects were debriefed 

by the experimenter, given credit for their participation, thanked 

and dismissed. Subjects were also given information as to how they 

might obtain outcome information regarding the study at a later date. 



CHAPTER III 

RESULTS 

Control Analyses 

Data for the percent correct detections measure were obtained 

for the C-COA and COA groups for this analysis by dividing the number 

of signals correctly detected in each fifteen-minute period of the 

task by the total number of signals occuring in that period. This 

procedure was carried out for each subject. Plotting of the data for 

the two conditions indicated the existence of substantial positive 

skew in the groupwise distributions of scores. Also, application 

of Cochran's (1941) test for homogeneity of variance indicated that 

the eight cells of the analysis had significantly heterogenous 

variances. An arcsin transform (Kirk, 1968) was employed to correct 

these distribution problems by applying the following formula to 

each score: 

X' = 2 arcsin /x. 

This transform substantially reduced the apparent skew of the within-

cell distributions and resulted in the conclusion of homogeneity of 

within-cell variances for the transformed scores by Cochran's proced

ure, indicating that assumptions for the analysis were met. 

For the false alarm measure, the number of false alarms commit

ted by each subject in each quarter of the task were used as data 

points in the analysis. Cochran's procedure revealed that the within-

cell variances of the eight cells were homogeneous. Thus, no trans

form was performed, and the raw false alarm data were analyzed. 

37 
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Latency data were derived by calculating the mean latency in 

milliseconds for each subject re correct detections in each of the 

four periods of the task. The results of Cochran's procedure applied 

to the latency scores indicated that no heterogeneity of within-cell 

variances existed for these groups. Thus, no transform was seen 

necessary, and the derived mean latency scores for each subject were 

used as data points for the analysis of variance. 

Analysis of Percent Correct Detections 

The results of the analysis of variance performed on the control 

percent correct detection data as transformed are shown in Table 1. 

The coaction versus alone factor (A) was found to insignificantly 

affect the correct detections measure. 

A statistically significant effect of time on task was found. 

Application of Scheffe's (1953) multiple comparison procedure indicat

ed that overall performance in periods one and two of the task was 

superior to that in periods three and four. This effect is similar 

to the vigilance decrement typically found in monitoring tasks of 

this type. The interaction of time on task and the alone-coaction 

manipulation approached statistical significance (p<.06). This 

interaction was decomposed by simple main effects procedures (Kirk, 

1968). These procedures revealed no differences between the C-COA 

and the COA conditions in any time period of the task. Simple main 

effects procedures did reveal a significant change in performance over 

time in the COA condition, but not in the C-COA condition. Applica

tion of Scheffe's multiple comparison procedure to the data from the 

COA condition demonstrated that significantly fewer correct detec-
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TABLE 1 

Analysis of Variance Summary Table 

for Transformed Percent Correct Detections 

Control Analysis 

Source 

Coaction (A) 
A @ b^ 
A (a b2 
A (3 b3 
A @ b4 

within cell 
error 

S(A) 

Time on 
Task (B) 

B (3 a. 
B @ a2 

A X B 

B X S(A) 

SS 

.1034 

.1800 

.1682 

.3362 

.0058 

25.8381 

18.8567 

.6655 

.4873 

.7620 

.5864 

6.9814 

df 

120 

30 

3 
3 
3 

3 

90 

MS 

.1034 

.1800 

.1682 

.3362 

.0058 

.2153 

.6286 

.2218 

.1624 

.2540 

.1955 

.0776 

F 

.1664 

.8360 

.7812 
1.5615 
.0269 

— 

— 

2.8506 
2.0932 
3.2732 

2.5197 

—— 

R 

n.s. 
n.s. 
n.s. 
n.s. 
n.s. 

— 

— 

.05 

.10 

.01 

.06 

_.-

0 ) ^ * 

.0000 

— 

— 

— 

— 

.6934 

.0158 
— 

— 

.0130 

.2567 

Total 27.1933 127 

*(ii^ is a strength-of-association statistic defining the amount of 
variance accounted for in the dependent variable by a particular 
effect or error term. This measure was not derived for simple 
main effects. 
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tions were made by subjects in this condition in task periods three 

and four than in task period one. The interaction of coaction and 

time on task is depicted graphically in Figure 5. Descriptive 

statistics for the untransformed percent correct detection data are 

presented in Table 2. 

Analysis of Number of False Alarms 

A summary of the control number of false alarms analysis of 

variance is presented in Table 3. The coaction versus alone manipu

lation resulted in no significant overall difference in the number of 

false alarms committed by subjects. The effect of time on task was 

also found to produce no significant differences in subjects' false 

alarm commission rates. 

The interaction of the coaction-alone manipulation and time on 

task, however, was found to be highly significant. This interaction 

is presented in Figure 6. Simple main effects procedures revealed 

that the mean number of false alarms was significantly higher in the 

coaction (COA) condition than in the control (C-COA) condition during 

the first task quarter and significantly lower in the third task 

quarter, but that the means of the two conditions did not differ in 

the second and fourth quarters of the task. Also, the coaction (COA) 

condition was found to have significantly fewer false alarms (by 

Tukey's HSD method) in the second, third and fourth task quarters than 

in the first task quarter. The control (C-COA) condition was not 

found to differ significantly over time in the number of false alarms 

committed. Table 4 summarizes the descriptive statistics for the 

control number of false alarms analysis. 
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TABLE 2 

Descriptive Statistics 

for Untransformed Percent Correct Detections 

Control Analysis 

Task Period Control (C-COA) Coaction (COA) 

1 

2 

3 

4 

X ŝ  X s^ 

.830 

.883 

.855 

.790 

.042 

.077 

.181 

.103 

.879 

.832 

.776 

.786 

.160 

.308 

.369 

.419 
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TABLE 3 

Analysis of Variance Summary Table 

for Number of False Alarms 

Control Analysis 

Source 

Coaction (A) 
A @ bi 

A (§ b2 
A (3 b3 
A @ b^ 

within cell 
error 

S(A) 

Time on 
Task (B) 

B @ a 

B (3 a2 

A X B 

B X S(A) 

Total 

SS 

.5000 
18.0000 

.0000 
6.1250 
.1250 

261.5000 

142.5000 

7.7500 
3.3750 

28.1250 

23.7500 

119.0000 

293.5000 

df 

120 

30 

3 
3 
3 

3 

90 

127 

MS 

.5000 
18.0000 

.0000 
6.1250 
.1250 

2.1792 

4.7500 

2.5833 
1.1250 
9.3750 

7.9167 

1.3212 

F 

.1053 
8.2600 
.0000 

2.8107 
.0574 

— 

— 

1.9538 
.8509 

7.0905 

5.9874 

— 

R 

n.s. 
.01 
n. s. 
.05 
n. s. 

— 

— 

.13 
n.s. 
.01 

.01 

— 

Li^ 

.0000 

— 

— 

— 

.6234 

.0128 
— 

— 

.0671 

.3055 
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TABLE 4 

Descriptive Statistics 

for Number of False Alarms 

Control Analysis 

Task Period Control (C-COA) Coaction (COA) 

ŝ  X s^ 

1 2 .313 1.339 3.813 3.496 

2 2 .500 1.750 2.500 2.267 

3 2 .875 1.734 2.000 1.600 

4 2 .813 2.027 2.688 2 .598 
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Analysis of Latency to Correct Detections 

A summary of the control analysis of variance for the mean laten

cy to correct detections may be found in Table 5. In this analysis, 

neither the main effects of alone versus coaction nor of time on task 

were found to be statistically significant. The interaction of the 

two treatments was found to be significant, however, and was decompos

ed by tests of simple main effects. 

No differences between the coaction (COA) and the control (C-COA) 

conditions were concluded for any of the four task quarters from the 

results of the simple main effects procedures. Significant differen

ces between time periods of the task were concluded within both the 

coaction (COA) and the control (C-COA) conditions. Application of 

Tukey's HSD procedure for comparisons of time periods within each of 

the conditions was made to determine the sources of difference in 

each of the two conditions. Within the control (C-COA) condition, 

latencies in each of periods three and four of the task were found to 

be longer than latencies in period one. Within the simple coaction 

(COA) condition, Tukey's procedure allowed the conclusion that laten

cies in period four of the task were shorter than those in periods one 

and two. Thus, the interaction resulted from increases in latencies 

over time within the control condition and decreases over time in 

latency within the simple coaction condition. The interaction of 

the alone versus coaction treatment and time on task is presented 

graphically in Figure 7. Descriptive statistics for the eight cells 

of the analysis of correct detection latencies are presented in 

Table 6, 



TABLE 5 

Analysis of Variance Summary Table 

for Latency to Correct Detections 

Control Analysis 
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Source SS 

Coaction (A) 643.5078 
A @ bj 9660.5000 
A @ b2 4975.0313 
A (3 b3 1046.5313 
A (3 b^ 7350.7813 

within cell 
error 1004549.9000 

S(A) 862296.4000 

Time on 
Task (B) 4634.8990 

B @ aj_ 12505.3125 
B (3 a2 14518.9219 

A X B 22389.3400 

B X S(A) 142243.5000 

Total 1032218.0000 

df 

120 

30 

3 
3 
3 

3 

90 

127 

MS 

643.5078 
9660.5000 
4975.0313 
1046.5313 
7350.7813 

8371.2482 

28743.2200 

1554.9660 
4168.4375 
4839.6406 

7463.1120 

1580.5950 

F 

.0224 
1.1540 
.5943 
.1250 
.8781 

— 

— 

.9775 
2.6373 
3.0619 

4.7217 

— 

2 

n. s. 
n.s. 
n.s. 
n.s. 
n.s. 

— 

— 

n.s. 
.06 
.05 

.01 

— 

0)2 

.0000 
— 

— 

— 

— — 

.8354 

.0000 
— 

— 

.0171 

.1378 
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TABLE 6 

Descriptive Statistics 

for Latency to Correct Detections 

Control Analysis 

Task Period Control (C-COA) Coaction (COA) 

X ŝ  X s^ 

1 566.438 9425.500 600.188 8939.299 

2 587.313 8638.840 613.375 11596.517 

3 598.375 5438.110 588.813 8863.896 

4 602.500 5901.500 572.188 5715.299 
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Post Hoc Power Analysis 

For those treatments in the control analyses of variance not 

achieving statistical significance, post hoc power analyses were 

conducted. Power is defined as the probability of detection of a 

given mean difference between conditions given that such a difference 

in fact exists. For these analyses, a modification of Tang's (1938) 

procedure was employed. Rather than calculating the power for the 

obtained differences (which would certainly be low, as significance 

was not concluded), a "smallest meaningful difference" (SMD) in terms 

of the dependent variable analyzed was determined and employed to 

calculate $ in Tang's formula, modified as follows: 

$ = SMD//{MSe/n}. 

Smallest meaningful differences were chosen in each case to reflect 

an average mean difference in terms of the analyzed dependent measure 

which could be considered to be a difference which could be meaning

fully interpreted as a real effect of the manipulated variable. 

SMD values selected for these analyses corresponded to five percent 

correct detections for the percent correct detections analysis, one-

half false alarm for the analysis of the number of false alarms and 

twenty milliseconds for the analysis of latency to correct detections. 

Table 7 shows obtained post hoc power values for the three control 

versus simple coaction analyses, for treatments of each of the 

analyses which failed to reach statistical significance. 



TABLE 7 

Post Hoc Power Analysis 

Control Analysis 
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Analysis Effect SMD Power 

% Correct 
Detections 

Number of 
False Alarms 

Number of 
False Alarms 

Detection 
Latency 

Detection 
Latency 

Coaction 
(A) 

Coaction 
(A) 

Time on Task 
(B) 

Coaction 
(A) 

Time on Task 
(B) 

5% 
Correct Detections 

1/2 
False Alarm 

1/2 
False Alarms 

20 
Milliseconds 

20 
Milliseconds 

.79 

.79 

>.99 

.60 

>.99 
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Evaluation and Feedback Analyses 

Data for the analyses of the variables of primary interest 

(feedback and evlauation potential manipulations) were in each case 

derived in the same manner as described for the control analyses. 

An examination of the percent correct detections data again revealed 

noticeable positive skew of the within-cell distributions of scores 

and significant heterogeneity of variance among within-cell distribu

tions, by Cochran's procedure. The arcsin transform described for 

the percent correct detections control analysis was applied to the 

feedback-evaluation data and was found to reduce the skew of within-

cell distributions and to produce homogeneity of variance. The 

transformed scores were used in the analysis of variance for percent 

correct detections. 

False alarm and latency scores were examined as in the control 

analysis: these scores were examined for homogeneity of variance by 

Cochran's procedure and homogeneity was concluded in each case. Thus, 

no transforms were performed, and the raw false alarm scores and 

the derived latency scores were used in the analyses of variance. 

Analysis of Percent Correct Detections 

A summary of the analysis of variance for percent correct detec

tions data is presented in Table 8. The evaluation potential treatment 

was found to have had no significant effect upon correct detection 

performance as a main effect, and did not interact to a significant 

degree with either the feedback manipulation or time on task. The 

feedback manipulation was found to have produced highly significant 

effects upon correct detection performance, with the provision of 



TABLE 8 

Analysis of Variance Summary Table 

for Transformed Percent Correct Detections 

Evaluation and Feedback Analysis 
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Source 

Evaluation 
Potential (A) 

Feedback (C) 
C @ bi 

C @ b2 
C @ b3 
C @ b4 

SS 

.0623 

9.4384 
.1505 

2,5728 
4.0804 
4.5625 

df 

1 

MS 

.0623 

9.4384 
.1505 

2.5728 
4.0804 
4.5625 

F 

.1269 

19.2271 
.8704 

14.8803 
23.5998 
26.3381 

R 

n. s. 

.01 
n.s. 
.01 
.01 
.01 

0)2 

.0000 

.1724 
— 

—— 

— 

— 

A X C .0024 .0024 .0050 n.s 0000 

within cell 
error 

S(AC) 

Time on 
Task (B) 

B ^ Cj 

B @ C2 

A X B 

B X C 

A X B X C 

B X S(AC) 

Total 

41.4053 

29.4533 

.0998 

.8236 
1.1923 

.0152 

1.9217 

.2129 

12.0050 

53.2609 

240 

60 

3 
3 
3 

3 

3 

3 

180 

255 

.1729 

.4909 

.0333 

.2745 

.3974 

.0051 

.6406 

.0710 

.0670 

— 

— 

.4967 
4.0975 
5.9318 

.0755 

9.5647 

1.0595 

— 

— 

— 

n.s. 
.01 
.01 

n.s. 

.01 

n.s. 

— 

— 

.5530 

.0000 
— 

— 

.0000 

.0323 

.0002 

.2254 
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feedback to subjects regarding their o\<m. performance related to 

much superior performance compared to those not receiving feedback. 

Overall, the effect of time on task was found to have a statistically 

insignificant effect upon correct detection performance; however, 

the interaction of feedback and time on task was found to be highly 

significant. The joint effects of the evaluation potential and 

feedback manipulations are presented graphically in Figure 8. 

Decomposition of the feedback by time on task interaction by 

simple main effects procedures revealed that no differences between 

the feedback and non-feedback conditions were apparent during the 

first quarter of the task. During the subsequent three quarters of 

the task, subjects receiving self-performance feedback showed signifi

cantly superior performance relative to those not receiving feedback. 

Simple main effects procedures further revealed that changes in per

formance had taken place over task periods in both feedback and non-

feedback conditions. Application of Tukey's multiple comparison 

procedure showed that within the non-feedback conditions, subjects' 

correct detection performance in the first task period was signifi

cantly superior to that in the third and fourth task periods. Thus, 

vigilance decrement occured in the absence of feedback. For the feed

back condition, multiple comparisons by Tukey's procedure revealed 

that correct detection performance in the first quarter of the task 

was significantly poorer than in the subsequent three quarters of the 

task, V7hich did not differ among themselves. The relationships 

between the feedback manipulation and time on task are presented 

graphically in Figure 9. 
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No other interactions were found to be significant. The relation

ship between the three independent variables for correct detection per

formance is presented in Figure 10. Table 9 presents descriptive 

statistics for the untransformed percent correct detections data for 

the sixteen cells of the analysis.' 

Analysis of False Alarm Data 

The analysis of variance for the number of false alarms measure 

is summarized in Table 10. Neither the evaluation potential manipu

lation nor the feedback manipulation as main effects were found to 

produce statistically significant effects upon the number of false 

alarm commissions by subjects. A graphic representation of the joint 

effects of these two manipulations is presented in Figure 11. The 

effect of time on task, however, was found to be highly significant 

in affecting the number of false alarm commissions. The employment 

of Tukey's HSD procedure to the means for the four task time periods 

revealed that, overall, more false alarms were committed by subjects 

in period one of the task than in periods two, three and four, which 

did not differ among themselves in the rate of false alarm commissions. 

A marginally significant (p=.0719) interaction between the 

evaluation potential treatment and time on task was also found in 

this analysis. This interaction is shown graphically in Figure 12. 

Decomposition of the interaction by tests of simple main effects 

revealed that differences between evaluation and nonevaluation con

ditions were apparent only during the third quarter of the task, 

with more false alarms produced in that period by subjects in the 

evaluation condition than by those in the nonevaluation condition. 
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TABLE 10 

Analysis of Variance Summary Table 

for Number of False Alarms 

Evaluation and Feedback Analysis 

Source 

Evaluation 

SS 

Potential (A) 5.0625 
A (3 b^ 1.0000 
A @ b2 .7604 
A @ b 13.1344 
A @ b^ 1.0000 

Feedback (C) 

A X C 

within cell 
error 

S(AC) 

Time on 
Task (B) 

B ^ a^ 

B @ a2 

A X B 

B X C 

A X B X C 

B X S(AC) 

Total 

1.0000 

.0156 

729.0001 

453.1563 

23.4531 
29.1416 
5.1576 

10.8438 

5.4688 

2.8908 

275.8438 

777.7344 

df 

1 
1 
1 
1 
1 

1 

1 

240 

60 

3 
3 
3 

3 

3 

3 

180 

255 

MS 

5.0625 
1.0000 
.7604 

13.1344 
1.0000 

1.0000 

.0156 

3.0375 

7.5526 

7.8177 
9.7139 
1.7182 

3.6146 

1.9229 

.9636 

1.5325 

F 

.6703 

.3292 

.2503 
4.3237 
.3292 

.1324 

.0021 

— 

— 

5.1014 
6.3386 
1.2182 

2.3587 

1.1895 

.6288 

— 

£ 

n. s. 
n.s. 
n.s. 
.01 
n.s. 

n.s. 

n.s. 

— 

— 

.01 

.01 
n.s. 

.07 

n.s. 

n.s. 

— 

0)2 

.0000 

.0000 

.0000 

— 

.5827 

.0242 
— 

— 

.0080 

.0011 

.0000 

.3547 
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Also revealed by the simple main effects procedures was a significant 

change over time in the number of false alarm commissions within the 

nonevaluation condition. Results of multiple comparison tests by 

Tukey's HSD procedure showed that the number of false alarm commis

sions in the nonevaluation condition was higher in the first task 

period than in subsequent periods, which did not differ among them

selves. No significant changes over time within the evaluation 

condition were concluded. The relationships among the three independ

ent variables of evaluation potential, feedback and time on task are 

presented for the number of false alarms measure in Figure 13. De

scriptive statistics for the number of false alarms analysis are 

presented in Table 11. 

Analysis of Latency to Correct Detections 

A summary of the analysis of variance for latency to correct 

detections is presented in Table 12. The main effect of providing 

evaluation potential feedback regarding partners' performance to 

subjects was found to be insignificant. This effect is graphically 

represented in Figure 14. Provision of feedback on subjects' own 

performance was found to significantly alter subjects' latencies to 

correct detections, with subjects receiving self-performance feedback 

producing significantly shorter latencies than those not receiving 

feedback. This effect is graphically presented in Figure 15. Time 

on task was also shown to have had significant effects, as a main 

effect, upon subjects' correct detection latencies. An analysis of 

the time on task main effect employing Scheffe's ̂  procedure for non-

pairwise multiple comparisons revealed that subjects latencies to 
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TABLE 12 

Analysis of Variance Summary Table 

for Latency to Correct Detections 

Evaluation and Feedback Analysis 

66 

Source SS 

Evaluation 
Potential (A) 3536.2578 

Feedback (0)229171.7300 
C (3 bj 23104.0000 
C (3 b2 71956.9895 
C (3 b3 90000.0000 
C (3 b^ 56227.7914 

A x C 238.3125 

within cell 
error 1362968.1200 

S(AC) 

Time on 
Task (B) 

B (3 ci 
B (3 C2 

A X B 

B x C 

A X B X C 

B X S(AC) 

Total 

1149804.7000 

10132.2660 
7288.8040 
14989.7746 

8389.1953 

12148.6020 

8122.2500 

213163.4200 
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correct detections were longer in periods one and two as averaged 

than in periods three and four as averaged. The main effect of time 

on task is graphically presented in Figure 16. 

The interaction of the feedback manipulation with time on task 

was found to be significant. This interaction was decomposed by means 

of simple main effects procedures, x,7hich revealed significantly 

shorter latencies for subjects in the conditions receiving feedback 

than for those not receiving feedback in all four time periods of 

the task. The simple main effects procedures also revealed signifi

cant changes in latencies over time within the feedback condition, 

but not within the non-feedback condition. Examination of means 

within the feedback condition over time by Tukey's procedure reveal

ed that the mean latencies for subjects in this condition were 

shorter in the third and fourth periods of the task than in the first 

period. Further, Scheffe's ^ method revealed that the average 

latency in periods one and two was greater than that in periods three 

and four within the feedback condition. 

Two other interactions, that of evaluation by time and the three-

way evaluation by feedback by time on task interaction, approached 

but did not achieve statistical significance. Examination of strength-

of-association measures (o) ) led to the conclusion that these inter

actions did not account for a large enough proportion of the total 

variance to be pursued further by decomposition into simple effects. 

The three interactions of feedback by time, evaluation by time and 

feedback by evaluation by time are respectively depicted graphically 

in figures 17, 18 and 19. Descriptive statistics for the latency to 
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correct detections analysis may be found in Table 13. 

Post Hoc Power Analysis 

For treatments in each of the three evaluation and feedback 

analyses which failed to reach statistical significance, post hoc 

power analyses were conducted. These analyses were made employing the 

procedures described for the coaction versus control analyses. Again, 

the SMD values chosen were five percent correct detections, one-half 

false alarm and twenty milliseconds for the correct detection, false 

alarm and latency analyses, respectively. The results of these analy

ses are presented in Table 14. 
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TABLE 14 

Post Hoc Power Analysis 

Evaluation and Feedback Analyses 
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Analysis 

Percent 
Correct 
Detections 

Number of 
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A = 
C = 
B = 

A 

A 

A 

Effect 

A 
A 
X 

A 
B 
X 

A 
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CHAPTER IV 

DISCUSSION 

The object of the present study was to assess the effectiveness 

upon the improvement of vigilance performance of conditions hypothes

ized as necessary for performance improvement deriving from two 

theories of social facilitation: Zajonc' conditions of mere presence 

and Cottrell's conditions of evaluation apprehension. The effects of 

these conditions were examined in the absence of probable confounding 

factors present in previous studies of social facilitation in vigil

ance (Klinger, 1969; Morrisette, Hornseth and Shellar, 1975). 

Coaction 

Zajonc' mere presence interpretation of social facilitation was 

assessed by the simple coaction versus isolation-control analyses. 

In these analyses, none of the three dependent variables of percent 

correct detections, number of false alarms or latency to correct 

detections was significantly altered by the presence of a coactor. 

Two somewhat atypical results in subjects' vigilance performance 

were noted in these analyses: first, the control-isolate condition 

failed to demonstrate the vigilance decrement typically found, while 

the simple coaction condition showed such a decrement in the percent 

of correct detections. Second, the usual inverse relationship between 

correct detection performance and latency to correct detections was 

not found in the coaction condition. While detection performance 

showed the usual decrement in this condition, correct detection laten

cies became shorter over the course of the task. These results are 

not congruent with previous vigilance findings, but on the basis of 

77 
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the present data, cannot be meaningfully interpreted. 

The conclusion of these three analyses, nonwithstanding the dis

crepant findings noted, supports the contention of Hypothesis 1. 

Simple coaction, or the presence of another individual performing a 

similar vigilance task, resulted in neither improvement nor degrada

tion of performance as compared to isolated performance. These 

results are in accord with those of previous vigilance studies (Morgan 

and Alluisi, 1967; Wiener, 1965; Martz, 1965, 1966; Klinger, 1969) 

suggesting that mere coactor presence does not influence vigilance 

performance. Agreement is also present with the more general social 

facilitation literature suggesting that simple coaction is not effec

tive in altering performance in a number of tasks (£.£. , Martens and 

Landers, 1972; Cohen and Davis, 1973; Good, 1973). 

Evaluation Potential 

Cottrell's (1968, 1972) proposed condition for the occurence of 

social facilitation, the presence of evaluation apprehension, was 

manipulated in this study by the provision of information on subjects' 

performance to their coactors. The effectiveness of this manipulation 

was assessed by the three Evaluation and Feedback analyses of the de

pendent variables. These analyses demonstrated no effect of the 

provision of evaluative performance feedback to coactors on detection 

rate, latency to correct detections or differential change over time 

(decrement) for these variables. 

Evaluation potential resulted in somewhat less decrement over 

time than the absence of evaluation for the number of false alarm com

missions. The lack of overall differences between evaluation and non-
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evaluation conditions for this measure and the absence of evaluation-

related differences for the other dependent variables renders this 

result meaningless in terms of an evaluation effect. Evaluation 

potential did not interact with the provision of feedback on their 

own performance to subjects, nor to any meaningful degree with time 

on task. Evaluation potential was thus ineffective in improving 

vigilance performance in the present study. 

Feedback 

The provision of information regarding their own performance to 

subjects (self-feedback) was expected to improve vigilance performance 

in the present study, in accordance with many previous findings in the 

vigilance literature. Detection rate was found to be significantly 

improved by the presence of self-feedback. In its absence, the usual 

vigilance decrement occured. An increase in correct detection per

formance was found from the first to the second period of the task in 

the presence of self-feedback. This increase was most probably due 

to subjects' learning the efficient use of feedback information: 

once such learning was complete, performance remained high and stable. 

Latency to correct detections was also affected by the provision of 

self-feedback, which resulted in significantly shorter latencies than 

were the case when self-feedback was not provided. The probable 

effect of learning to employ feedback information was also seen in 

the latency measure, with latencies becoming shorter from the first 

task period to the second but remaining stable thereafter. The pro

vision of self-feedback resulted in slightly fewer false alarms than 

in its absence, and a somewhat greater stability of the number of 
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false alarms over time (less decrement). 

These results support the assertion that the conclusions of so

cial facilitation in the vigilance studies of Klinger (1969) and 

Morrisette, Hornseth and Shellar (1975) were confounded with other 

variables. In Klinger's (1969) study, no independent evaluation of 

the effects of evaluation potential in the absence of self-performance 

feedback was made. In the present study, such comparisons showed no 

effects of evaluation. It may be concluded on the basis of the present 

results, then, that Klinger's results were due to the provision of 

self-performance feedback and not to social facilitation. In the 

case of Morrisette ̂  al's study, social facilitation due to simple 

coactor presence under Zajonc' formulation was concluded. Potential 

for evaluation may have been present, however, due to the response 

scheme employed. Thus, an interpretation of social facilitation due 

solely to coactor presence is doubtful. Results of the present study 

tend to indicate the validity of this assertion. No effects of 

simple coaction in the absence of evaluation potential (nor in its 

presence) were concluded from the present investigation, which sup

ports the conclusion that Morrisette .et_ al's results were not due to 

simple coaction. 

Analysis of Sex Differences 

Evidence exists in the literature (Crowne and Marlowe, 1964; 

Garment, 1970) that male and female subjects respond differently to 

social influences. As an example. Garment (1970) found that females 

were much more affected in their performance (as evidenced by working 

harder at a motor task) in a coaction situation than were males. To 
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determine if differential effects of the manipulations in the present 

study on the two sexes might have been masked by the pooling of sexes 

in the original analyses, the six original analyses of variance were 

repeated, adding sex as an additional between-subjects factor. These 

post hoc analyses revealed no influence of sex of subjects in any of 

the analyses and no interactions of sex with coaction, evaluation, 

feedback or time on task (̂  values of all Î 's > .30). Although the 

power of these tests to detect differences in the added sex variable 

was not extremely large, mean differences in all of the post hoc 

analyses for males and females were quite small, on the order of the 

size of differences found in the evaluation potential main effects. 

These results support the prior conclusion that social facili

tation was not in fact present due to either coaction or evaluation 

apprehension manipulations in the present study. Had differential 

performance effects due to sex occured, such effects should have been 

more pronounced for females or present in females and not in males. 

No such effects were evident. This result also agrees with other 

vigilance data suggesting that differential effects of sex are not 

common in vigilance (Davies and Tune, 1968). 

Social Facilitation Paradigms 

A possible explanation of the failure of vigilance tasks to dem

onstrate coaction social facilitation may derive from characteristics 

of the coaction paradigm as compared to the audience paradigm. In the 

audience situation, subjects perform a task in the presence of a 

nonparticipant audience who are able to observe performance. In this 

situation, the perceived characteristics of the audience are easily 
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manipulated (Henchy and Glass, 1968) and their role as evaluators may 

thus be well-established. The large majority of empirical studies of 

social facilitation have taken place in the audience paradigm, and 

theoretical statements are, for the most part, based upon audience 

data. Potential differences between the audience and coaction para

digms may have gone unnoticed, since coaction studies have been rather 

rare and, for the most part, equivocal in their findings of social 

facilitation. 

Conditions for Evaluation Apprehension 

Sasfy and Okun (1974), in reviewing the literature on social 

facilitation, have argued for Cottrell's (1972) theoretical interpre

tation of evaluation apprehension as necessary for social facilitation 

to occur. These authors also discussed the conditions necessary for 

the occurence of evaluation apprehension leading to arousal and thence 

to the enhancement of dominant responses, typically the measure of 

social facilitation, on the basis of their own and other research. 

Two factors were concluded to be necessary for the occurence of evalua

tion apprehension. First, that the audience be perceived by subjects 

as potentially able evaluators of subjects' performance ("experts") 

and, second, that performance information or the opportunity to ob

serve performance plus performance information be available (overtly 

or implicitly) to observers. 

Although these two factors were derived on the basis of audience 

results, Sasfy and Okun suggested that an analogous set of conditions 

should apply for the coaction situation. Thus, coactors must be 

mutually perceived as able evaluators and must have available perform-
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ance information regarding their coactors' performance. Direct op

portunity to observe coactors is a desirable but not a necessary 

condition for evaluation apprehension. Martens and Landers (1972) 

conducted a test of the form-of-evaluation factor in coaction and 

concluded that performance information plus direct observation were 

probably jointly necessary for evaluation apprehension to occur. 

Sasfy and Okun (1974) found that perceived expertise of observers was 

more important to the desired effect than was direct observation, 

however. It should be noted that, while audience studies have been 

successful in their manipulation of perceived audience characteristics, 

no coaction study has yet attempted to manipulate perceived coactor 

characteristics to determine the necessity of coactor mutual perceived 

expertise in producing evaluation apprehension in this paradigm. 

Audience, Coaction and Vigilance 

The proposed two-factor conditions for the occurence of evalua

tion apprehension may underlie the failure to produce coaction social 

facilitation in vigilance. While a number of coaction vigilance 

studies, including the present study, have made coactor performance 

information mutually available, no attempt to influence subjects' 

perception of coactors as able evaluators has been made. The present 

study simply informed subjects that performance information would be 

made mutually available to coactors, in the expectation that the 

possibility of evaluation by the coactor would arouse evaluation 

apprehension. Klinger's (1969) subjects were not informed that per

formance feedback supplied to coactors was of any consequence, nor 

were subjects instructed that evaluation might take place. Thus, it 
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has been assumed that coactors will be perceived as evaluative due 

to their mere presence and the reciprocal availability of coactor per

formance information. Such has evidently not been the case: it seems 

likely that coactors as evaluators have been ignored. Thus, one of 

the two hypothesized factors required for the occurence of evaluation 

apprehension has been absent in vigilance studies, precluding the 

occurence of social facilitation through evaluation apprehension. 

Audience manipulations in vigilance have been more successful 

in producing social facilitation. Various observers have been used 

in these studies, including superior officers observing Army enlisted 

men (Bergum and Lehr, 1963a) and experimenters in various roles 

(Eraser, 1953; Ware, Kowal and Baker, 1964; Putz, 1975). In each case, 

observers have been individuals likely perceived as evaluative of 

performance and having access to performance information, as well as 

the ability to directly observe subjects' behavior. Vigilance audience 

studies have thus fulfilled the conditions hypothesized as necessary 

for the occurence of evaluation apprehension, as social performance 

facilitation has uniformly occured in such studies. 

Vigilance and Other Tasks 

Another possible reason for the failure of vigilance to demon

strate coaction social facilitation may derive from the nature of the 

vigilance task, as contrasted to other tasks employed in social 

facilitation research. A summary of differences on several salient 

dimensions between vigilance and "other" social facilitation research 

tasks is presented in Table 15. Although no specific dimension of 

difference may be indicated as "the" critical dimension of difference 
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TABLE 15 

Comparison of Vigilance and Other Tasks 

Used in Social Facilitation Research 

Dimension of 
Comparison 

Attentional 
Demands 

Memory 
Requirements 

Perceptual 
Demands 

Facilitation 
Behavior 
Change 

Task 
Difficulty 

Effects of 
Extraneous 
Stimulation 

Vigilance 
Characteristics 

Other Tasks' 
Characteristics 

High and constant Usually lower and 
intermittent 

Long-term only for Long-term for stimulus 
signal, event charac- and response recall in 
teristics; short-term most tasks, short-term 
for trial type and for rehearsal and trial 
status recognition recognition 

Low in most cases; Variable but usually 
especially in sensory higher than in vigil-
low-difficulty tasks ance 

Changes in decrement 
rate or overall per
formance level 

Usually very low; 
cognitive tasks more 
difficult 

Improves vigilance 
performance unless 
very monotonous 

Alterations in rate or 
intensity of acquired 
(trained) responses; 
also learning rate 
changes 

Usually difficult as 
compared to vigilance; 
much variability 

Impairs performance 
or learning by distrac
tion of attention 
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between vigilance and other social facilitation tasks, future research

ers employing vigilance tasks in examining social facilitation should 

especially note the two dimensions of the type of behavior change 

accompanying social facilitation and of the effects of task-irrele

vant stimulation on behavior change within vigilance and other tasks. 

Although coaction social facilitation is by no means a general pheno

menon, at least as it has been investigated in the laboratory (£.£., 

Martens and Landers, 1972), it may well be that the nature of vigilance 

is sufficiently different from that of other tasks that coaction 

effects may not be demonstrable in vigilance. Some suggestions for 

attempts in further research to produce social facilitation in the 

coaction situation in vigilance may be made. 

Suggestions for Future Research 

The results of the present study, in the context of general find

ings regarding social facilitation and vigilance, suggest several 

directions for future research. One aspect of such future efforts is 

suggested by the earlier discussion of conditions necessary for the 

occurence of evaluation apprehension. Although the present study, 

as well as those of Klinger (1969) and Morrisette, Hornseth and 

Shellar (1975) have made performance information regarding coactor 

performances implicitly or explicitly available, no attempt has been 

made to manipulate subjects' perception of their coactors as poten

tial evaluators. Several manipulations to achieve the perception of 

coactors as potentially able evaluators may be suggested. 

One possibility, in the context of the present study's procedures, 

is the delivery of false feedback information regarding coactor per-
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formances to subjects, such information suggesting that the coactor is 

a very competent performer, rather than delivering actual performance 

information as occured in the present study. This manipulation, in 

combination with instructions stressing that evaluation information 

on subjects' performance would be supplied to coactors, should influ

ence subjects to perceive the coactor as an able evlauator. The 

coactor will be perceived as extremely efficient in performance and 

thus potentially more able to evaluate subjects' performance competent

ly, as subjects' own performance will be perceived as less efficient 

than that of coactors. Careful attention must be paid to the avoid

ance of competition for superior performance between coactors during 

instructions, however, as this factor has been shown to affect per

formance in the same manner as does evaluation apprehension (Wankel, 

1972). 

A second manipulation possible to attempt to effect the percep

tion of the coactor as evaluator may be possible through instructional 

manipulation. Subjects would be informed of the fact that coactors 

would receive evaluative performance information about their perform

ance, as in the present study. The additional manipulation of inform

ing subjects that, following the task, they were to rate their own 

and their coactor's performance by means of rating scales would also 

be introduced. Such a manipulation would have the effect of heighten

ing subjects' perception of the coactor as a potential evaluator of 

their performance. Although this procedure will probably not affect 

subjects' perception of the ability of their coactors as evaluators, 

it should have the effect of sensitizing them to the potential for 
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evaluation. Post-task rating questionnaires will serve as a check 

on performance effects induced by these manipulations, as well as 

indicating the degree of evaluation apprehension induced. 

Yet a third potential manipulation to influence coactor percep

tion may be suggested. In this approach, subjects would be instructed 

and familiarized with the task separately. Before bringing subjects 

together for the coaction session, each would be informed by the 

experimenter that their coactor was very experienced in vigilance task 

performance and that the coactors would receive an exchange of per

formance information throughout the task. Coactors would be perceived 

in this approach as highly task-experienced and thus potentially more 

able to make use of performance information for evaluation. Combina

tions of the three methods outlined, false feedback, post-task 

evaluation sensitization and purported task expertise of coactors, 

may prove even more efficient in affecting coactor evaluative poten

tial perception than the individual manipulations. Caution must be 

taken in each case to avoid competition between coactors, as this 

variable may become confounded with evaluation-apprehension-based 

social facilitation if it is present. 

Another direction for future research lies in the employment of 

more usual (i.e., sensory) vigilance tasks in the study of coaction 

social facilitation in vigilance. The task used in the present study, 

a cognitive one, differs in several respects from the more usual 

sensory task, most notably in that the present task is more active in 

terms of memory than are sensory tasks (three stimulus presentations 

were required to define each signal). Also, the signal population 
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in the present task was much larger numerically than is the case in 

sensory tasks, yet signals occupied a much smaller proportion of the 

potential stimulus population. The failure to find decrement in the 

isolation-control condition and the peculiar detection rate-latency 

relationship in the simple coaction condition in the present study 

suggest that the present task is atypical in terms of vigilance tasks. 

A sensory task may be more appropriate for the study of social facili

tation phenomena in vigilance, especially in view of the lack of 

simple coaction effects on such tasks (Wiener, 1965; Morgan and Alluisi, 

1967). An experimental validation of differential effects of social 

facilitation effects (possibly employing some or all of the coactor-

perception manipulations detailed above) upon sensory and cognitive 

vigilance tasks may also be valuable. 

A last suggested direction for future research is the generaliza

tion of potential findings derived from the coactor-perception influ

ence manipulations outlined above to tasks other than vigilance. If 

conditions for coaction social facilitation are in fact those outlined 

by Sasfy and Okun (1974), a point yet to be firmly established empiri

cally, then cross-task and cross-sample validations will be necessary 

to establish their generality. If conditions for coaction facilitation 

are determined to be different than those for audience effects, re

search will be necessary to determine points of congruence between the 

two, as well as points of departure. 

Applicability of Results 

The results of the present study do not extend much promise for 

the utilization of coaction social facilitation in the improvement of 
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operational monitoring performance. The conditions proposed as neces

sary for the occurence of this phenomenon may prove difficult to 

achieve in the laboratory. If so, field utilization of social facili

tation to improve monitoring performance will probably not be possible. 

Also, if the provision of performance feedback is required, as seems 

to be the case, there is no reason to believe that the technological 

requirements for the provision of such feedback can be fulfilled. 

No machine is presently available to perfoitn the functions of the human 

monitor, and none is foreseen. 
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