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1. Introduction: Electronic Performance Monitoring

Performance monitoring refers to supervisors' gathering of informanon about the work
effecuveness of empioyees. It 1s an 1ntegral part of effective management because it enables
management (o keep mack of employees’ producuvity level, Performance monitoring is
'mportant for two reasons. First, it serves as a basis for other important management actions.
For example. based on monutoring informaton. supervisors are able to provide feedback to
emplovees, diagnose performance problems, reward good performers and set goals for furure
pertormance (Grant, Higgins. & Irving, 1988; Sherizen. 1986). Performance monitoring aiso
affects employce behavior in that it often functions as a social cue of management intent,
signaling employees as 10 which work activinies are more important and which are not. As a
result. employees are more likely to focus on those acuvites that are monitored (Larson &
Callahan, 1990). Field studies have found that effecave managers often engage in more
frequent momitonng acuvities than ineffecave ones (Komalkd, 1986).

Technological developments have brought about numerous changes in the manner in which
managers do thetr jobs. Performance monitoring is no excepuon. Elecmonic work monitoring
refers to the computerized collecuon of employee performance informadon. Elecmonic
monitoning has become popular largely due 10 the rapid computerizaton of the modemn
workplace and development of computer network technotogy. With the proper software.
managers now are able o unobtrusively determune each individual employee’s work pace.,
performance accuracy and the amount of ume spent on work or non-work rélated acuvities.
According 10 an esumadon by the Office of Technology Assessment, in 1987 there were six
million Amencan workers whose work was monitored and evaluated by elecaonic monitoring
systems (U.S. Congress, Office of Technology Assessment. 1987). By 1990. the number
increased to over ten mullion employees natonwide (9 o 5, 1950).

Computer monitoring differs from tradiuonal monitoring in the scope and content of the
monitonng. In raditional performance monitoring, managers were only able to spend a small
amount of therr ume engaging in monitoring acuvites. Computer monitonng, however, is
capable of recording emplovee activides in a continuous fashion. Even though managers may
not spend all of their nme sisting in front of a computer terminal watching employees working,
to the monitored employees monttoring 1s alang place constanty. While the focus of radidonal
monitoring was on productivity or employees” work produci, the new capaciry of electronic
monitoring has changed this (o include a focus on the work process and even non-work
activities (e g.. bathroom breaks), These two differences have made computer monutoring
dufferent from madiuonal monitoring in a fundamental way.

Computer monitoring has deen a conoversial issue since the day it was intoduced (cf.
Aiello, 1993). Management and labor have typically been on opposite sides of the debate.
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Employers have. for the most pan. welcomed computer monttoring. They have Viewed

computer monitonng as an opporumty to facilitate other management activites o bogg
producavity.

Feedback has been considered by many to be the most significant advantage of computer
monitoring. Computers can provide accurate and up 10 the minute informaton about an
employee’s performance. This enables supervisors to provide objective, timely and more
frequent feedback to employees. Managers can also set goals with employees more casily ang
reinforce goal atrainment more cffectvely. Many also believe that computer monitoring ¢ap
motivate employees to work harder and become more responsible for thetr work. since any
“slackening” could be quickly detected ’

Computer monitoring has been resented by many employees and labor organizadons
however. They have argued that: Computer monitoring s an inrusion into worker privacy; it
represents a lack of wust toward employees: and it often leads (o excessive conmol and work
pacing by management They argue that the combinaton of these factors have led to elevated
cmploycggsocn:ss tevels, lowered job sadsfacnon. and long-term negative health outcomes (e.g.,
9105, 1990).

As is often the case with new technologies, our understandings of computer monitoring hag
lagged behind its applicanons. Despite the increasing number of employees who are monitored
by computers and the heated debate about its merits. few empirical studies have been conducted
1o systemagcally investigate this complex and impormat issue. Most of the early studies have
taken the form of case studies. employee surveys and interviews. Results of these studies
revealed that computer monitoring often leads to increased sress, decreased satisfaction and a
decline in the quality of management/labor relanons. It has aiso been reported that emptoyees
whose work 1s monitored by computers perceive a greater emphasis on work quantity rather
than work quality (e.g., lrving, Higgins, & Safayeni, 1986).

To bridge the gap in empirical studies of electronic monitoring. we conducted a series of
experimental studies involving more than one thousand participants to systemadcally
investgate the effects of computer monitoring on worker reacdons and performance. {n these
studies, we have also examined other issues that are thought to be closely related to the use of
computer monitoring. The major quesuons that we asked throughout these studies were: What
impact does computer monitoring have on the saess and sadstacnon experienced by those who
are monitored ? Is computer monitonng effective in improving performance ? Is computer
monitoring coupled with feedback effecdve in boostng performance ? What are the results of
combining monutoring, feedback and different goal levels on performance ? What theorencal
framework can be used to best explain the effects of computer monitoring ? How does
monitonng 1nteract with other orgamzanonal characteristics, ¢.g., task climate ? We will
summarize our finding pertaining to each of these quesgons.

Following two inital field invesdganons (cf., Aiello. 1993), our subsequent studies were
laboratory studies using university students as subjects. The typical work setting is a computer
lab equipped with necworked PCs. Each subject works at his/her own terminal. Under
monttoring conditons, subjects were told that their performance would be monitored by their
supervisor via a cenzal or “master’” computer. in the non monitoring conditions, no cenmal
computer or networking of the computers was mentoned.

2. Effects of Computer Monitoring on Stress

All six of our studies directly examined subjects’ seif-reported swress-related responses (see
Table 1). Results of these swdies consistently demonsmrated that computer MONIONNR 1S
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associated with increased stress. [n srdies 2. 3 and 4, subjects under the computer monitored
condinions reported stgnificantly higher levels of stress compared 10 those who were not
monttored. In study S, we manipulated feedback (posinve or negative feedback, group or
induvidual feedback) in conjuncoon with computer monitoring. Data showed that regardless of
the kind of feedback subjects received, subjects who were electronically momitored felt more
pressure from the supervisor than those who were not monitored.

_ The results of study | and srdy 6 showed some interesting moderating effects of other
wndividual and organizationat variables on the monitoring/stess reladgonship. In study 1, we
measured subjects” locus of control and found that subjects who were more external in their
locus of control (that is, individuals who believe that reinforcements they receive are primarily
determined by factors outside of themselves) reported higher levels of smess under the
monitoring conditions. Thus, we arc reminded that there are individual differences in responses
to computer monitonng. This study also demonstated that perceptions of control over
monitoring affect the degree to which stress is experienced. When monitoring oceurs at the
individual level, it leads to higher soress than when monitoring is performed at the group level.
Results of study 6 (as in study 4) supported this pantern of results. In both studies. subjects
who were individually monitored felt the most pressure, while those who were monitored at a
group level reported less stress.

These results are consistent with the findings reported by researchers using different
measures of stress and in different settings. For example, Schleifer and his colleagues used
physiological measures of mood and found that computer monitoring caused mood
disturbances and musculoskeletal discomfort among those who were working on a VDT data
enay task (Schleifer, Galinsky & Pan, 1992). In a field srudy, Smith and his associates
surveyed telecommunicarions workers and found that monitoring was associated with high
levels of tension, anxiety, depression, anger and faugue (Smith, Carayon, Rogers &
LeGrande, 1990).

We also examined subjects’ reacdons toward the task and their supervisor under different
monitoring conditions. Two of our studies (studies 3 & 4) reported that subjects exposed (o
computer monitoring expressed a more negatve view toward their supervisor and the sk,

3. Effects of computer monitoring on task performance

While the relatdonship between computer monitoring and stress is reladvely clear, the
association between monitoring and task performance is less well-established Despite the
betief by many computer monitoring advocates that monitoring will improve worker
productivity, the results from our studies are muxed. We have found that the effects of
computer monitoring on task performance are strongly affected by the nature of the task,
especially task complexity. In general, when the task is simple and repetitive, e.g., data enay,
computer monitoring improves performance level. If the task is the least bit complex (i.c.,
requires much thought), computer monitoring lowers performance level. This partern is clearly
evident in four of our studies. For example, in two of the studies (studies 4 & 5) using a
simple data entry task, computer monitoring led to enhanced performance. [n contras, in the
two studies that used a complex anagram task (srudies | & 3), computer monitoring led 10
lower levels of performance.

The differendal effects of coaputer monitoring on simple vs. complex sk performance can
best be explained using a social facilitation framework. Social facilitation posits that in the
presence of an audience or coactors, complex task performance wiil decline and simple task
performance will improve (Zajonc, 1965). Our work has demonstrated that computer
monijtoring establishes a situaton in which there 1s a constant remote audience, which
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facilitates simple task performance and impaurs compisx task performance (Aielio, 1993.
Aiello. Shao, Chomuak & Kolb, 1993). '

Whule the majority of the workers currendy subject to computer monitoring perform repetnve
clerical tasks, there is an increasing number of professionals (engineers, managerial pcrsonncli
whose work is being monitored by computers (US Congress, Office of Technolog
Assessment, 1987). Our findings suggest that employers should either not use computer
monitoring with these employees or. at least, take extra precaudons when the monitored task 18
even moderately inteilectually demanding,

4. Computer monitoring, feedback, and goal setting

One of the most important potendal advantages of computer monitoring is its capacity 1o
provide accurate and umely feedback about employee performance. {t is generally believed thy;
more frequent feedback can lead to improvements in productivity. Research in the feedback
area, however, does not uphold this belief. Studies of feedback have found mixed resujs
concerning its effects on task performance (flgen, Fisher & Taylor, 1979). Feedback serves
both learntng and motivational functions. The leaming effects associated with frequen;
feedback are clearly beneficial. Posttive results, for example, have been reported whep
computer monitonng was used (o facilitate the raining of new customer service employees
(Laabs, 1992). The motvatonal effects of feedback are less direct and less clear. In fact,
research has demonstrated that feedback 15 a necessary, but not a suffictent, condition for
performance improvements (Erez. 1977; Locke & Bryan, 1968). Feedback is a necessary
condition for performance improvement because it allows an individual to compare hivher
carrent standing with a standard and make adjusmnents in effort or stategy o achieve the
desired outcome (Erez, 1977). However, without a standard, or a goal, feedback by itself may
just be a meaningiess number and have no effect on task motivaton and performance. Studies
have found that when goal setting in response to feedback was prevented or controlled, there
was no effect of feedback on performance (Locke & Bryan, 1968).

The results of our studies are consistent with this pattern of previous findings. In study 2,
computer monitonng coupled with feedback did not produce any significant improvernents 1n
performance beyond monitoring without feedback. except under very negative task climate
conditions. In swdy 3. computer monitoning coupled with feedback lowered subjects’
performance on the complex anagram solving task. In study 5, subjects who were monitored
but did not receive any feedback performed at a higher level than those who were monitored
and received either positve or neganve feedback. These finding suggest that feedback alone
does not guarantee performance ynprovements.

Unlike feedback. the motivadonal effects of goal seting are clear and unarmbiguous. Twenty
years of goal setting research has demonstrated goal sewing to be an effective motvaaonal
technique. Both field and lab srudies have shown that people performa at a higher level with an
accepted. specific and challenging goal. than without one (Locke & Latham, 1990).

In study 2 and study 3, we inroduced dufferent levels of goals to monitored subjects. One-
third of the monitored subjects received feedback only, one-third received feedback coupled
with an easy goal (keep the same pace) and one-third seceived feedback coupled with a hard
goal (increase performance by 30%). The performance outcome associated with goal semng 1§
clear 1n both studies. Regardless of the goal level, those who received and accepted a goal
performed at a significantly higher level than those who did not receive any goal. In both
studies, the more difficulr goal led to socmewhat higher levels of perforrnance than the easy
goal, however, the differences were not significant.
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5. Coneclusion

Computer monitoring has been a controversial issue because of the disunct advantages and
drsadvantages associated with it. On the positive side, tt can provide immediate and objective
performance feedback. facilitate goal setting and lead to productvity gains. On the negatve
side. computer monitoring is often perceived as an invasion of privacy and as an excessive

management conmol tool. It can lead to increased stress and lower job szusfaction among
monttored workers.,

Findings of the six studies reported bere dernonstrated that computer monitoring is clearly
associated with higher smress levels. {ts effects on productivity however, arc soongly affected
by the complexity of the monitored task: monitoring facilitates simple task performance and
impairs complex task performance. Computer monitoring with feedback does not appear to be
sufficient for performance gains; goal setting must also be inmoduced to produce significant
performance improvements.
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Table 1. Summary of Six Compurer Monitoring Studies

Washingron, D.C.: U.S. Government Printing Cffice.

Study N Task Effect on Smess Effect on Performance
1. Aicllo & Svec 72 (¢)anagram  Exwernals CM lowered task
experienced more performance
anxiery under CM
2. Aiello & Shao(A) 224  (s)findthe  CM led to higher CM improved perf.
vowel stress level in negaove climate;
CM plus FB and Goal
improved performance
3. Aicllo & Shao(B) 232  {(c)anagram (M led to higher CM lowered Lask
stress level performance;
CM plus FB and Goal
improved performance
4. Aietlo. Shao.
Chormuak, & 130 (s)damaenoy CM led o higher (M improved task
Koib stress performance
5. Aleilo, DeNisi, Monitored subjects  CM(without FB)
Kirkhoff, Shao, 213  (s)damenay reported more led to highest perf.;
Lund & Chorniak pressure CM (with FB) led to
intermediate pert..
No CM (& No FB) led 10
lowest performance.
6. Aiello. Kolb, [ndividually Perf. was best among
& Wollering 202 (s)damentry monitored subjects  those who were

felt most pressure

individuatly monitored
and part of a cohesive
work group

Note: CM = Conaputer Monitoring; FB = Feedback: (¢) = Complex Task: (s) = Simple Task:

Pert. = Performance.





