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(ABSTRACT)

Enabled by advanced information technol ogies, the distributed work environment has become a
choice of organizations. When employees and supervisors work in geographically separate

locations, management challenges emerge. Performance improvement may become an issue.

Performance may be improved by identifying, studying, and improving factors that affect work
performance. Two factors—feedback and goal setting—were chosen for this study because of
the strong evidence of the effects of these components. Positive effects of feedback and goal
setting are commonly accepted in the literature concerning the traditional work environment.
This study focused only on knowledge work because mostwork in the distributed work
environment may be knowledge work. The purpose of this study was to investigate the effects
of feedback and goal setting on knowledge work performance in the distributed work

environment.

A laboratory experiment was conducted using 36 student subjects. The experimental design
was a 3 X 2 factorial design consisting of three levels of feedback (i.e., no feedback, task
feedback, and task feedback with comparisons with others) and two levels of goal setting (i.e.,
no goal setting and goal setting). Subjects were randomly assigned to various combinations of

these two variables.



The evidence did not outright support the claim that feedback and goal setting improve task
performance; task performance of the subjects was improved only under certain conditions.

Task feedback did not improve task performance because of its added pressure, especially in the
presence of goals. Task performance was higher for the subjects who received both task

feedback and information about others’ performance than for the subjects who received task

feedback only. Overall, feedback was not found to improve task performance.

The study did not support the hypothesis that specific and difficult goals improve task
performance. The added pressure of having difficult goals was found to have demotivating
effects. The notion that the co-presence of feedback and goals is necessary to improve task
performance was not supported because of the combined pressure that both components
created. The subjects who had feedback and/or goals did not perform better than those who had

neither feedback nor goals.
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The goal was my reference money. At least, | tried to achieve. The suggestion was the best thing to follow.
(66)

When asked, “What would have helped you perform better in the bidding: task feedback,
information about others’ performance, or goals?” one of the subjects from Cell #1, who did
not receive goals, identified that goals would have been beneficial to him. The subject

mentioned the following:

Goal's probably would motivate me a little more to do better because | would have discipline | needed.
(11)

Because goals may have beneficial effects, this may help explain why the directions of the
results in two out of the three situations followed the hypothesized direction. That is, the
subjects who had goals performsethewhat better than the subjects who had no goals at the

“no feedback” and the “task feedback with comparisons with others” levels although the results

were not significant.

Although the literature indicates that specific goals produce a higher performance level than do-
your-best goals, some of the subjects in the experiment believed otherwise. Some of the “goal-
setting” subjects (i.e., subjects from Cells #2, #4, and #6) believed that having goals did not

help them perform better. They mentioned the following:

If there were no goals, | would try to attain as much as possible. (23)

The best thing to do is to have a positive attitude and hope for the best, and you somehow end up getting
the best, or close to the best. (25)

| tried to do my best, but | didn’t think about the goal. (46)

When asked, “What would have helped you perform better in the bidding: task feedback,
information about others’ performance, or goals?” two of the subjects from Cell #1, who did
not receive goals, believed that goals would not have helped them perform better. They

mentioned the following:
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Goals wouldn't help because | tried my best anyway. We wanted to achieve the goals, but we wouldn’t
know what to do. If we did worse than the goal, we would try harder but it could result in a negative
consequence instead. My effort was already 100%, regardless of the goals. Goals might help me if the
task was boring. | might just ignore the goals if they were set. (14)

Goals wouldn't help because this is not something you had much control with. It could be by chance. |
might try harder, but | might not make more money. Goals could make me try harder, but the result might
not be better. (16)

It is possible that goals can decrease performance (Latham and Y ukl 1975a). As discussed

earlier, difficult goals can induce pressure (Y ukl and Latham 1978). In the experiment, some of
the subjects believed that the goal s they received brought more pressure to the task. The

following quotes were extracted from the retrospective report of the “goal-setting” subjects

(i.e., subjects from Cells #2, #4, and #6) in identifying the added pressure of goals:

It made me feel pressured. When | couldn’t make the profit and reach the goal, | felt depressed. It was too
high. Just no goals, and I think | could do better. | felt depressed when | felt | couldn’t achieve that goal.
(24)

Goals always put you under pressure. (25)
It gave me pressure. (62)

It gave me too much pressure. (66)

It is possible that the added pressure of goals came from the fact that goals created a winning

versus losing mentality. In the experiment, the subjects who achieved the goals felt like they

won the game while the subjects who failed to achieve the goals felt defeated. The following

guotes were extracted from the retrospective report of the “goal-setting” subjects (i.e., subjects
from Cells #2, #4, and #6), revealing the evidence that goals created a wining versus losing

mentality:

| thought if | didn’t win, | wouldn't be able to conduct the rest of your study. (21)
As long as you reach the goal, you're safe. You don’t want to fall back less than that position. (23)

Sometimes, they are kind of defeating when you couldn’t achieve goals. Sometimes, when the goals are too
high, you just feel defeated. If the goals were lower, and then you achieved them, then you felt more
confident. If the goals were moderate, not too low but not too high, then you could feel better about it.

(42)

If you don’t meet your goals, you fail. (62)

| don't want to lose. It's kind of competition; you want to win. (66)
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Feeling that reaching a goal was awin and not reaching a goal was a loss, the subjectsin the
experiment adjusted their strategies. The strategies they adopted affected their risk-tasking
behaviors, which, in turn, affected their task performance. (To do well in the Auction Task, the
subjects should take risks at a moderate level. Too little or, especially, too much risk could
jeopardize their performance.) If the subjects felt they were close to reaching goals, they
became conservative in their bidding strategies. On the other hand, if the subjects felt they
were far away from reaching goals, they became aggressive in their bidding strategies. This
notion is supported by Ashton (1990), who claims that to cope with task difficulty induced by
difficult goals and to enhance the likelihood of successful task performance, individuals may

resort to varied and high-risk decision strategies that, on average, harm task performance.

Evidence that goals influenced the subjects’ bidding strategies during the experiment was
revealed in the retrospective report in which some of the “goal-setting” subjects (i.e., subjects

from Cells #2, #4, and #6) mentioned the following:

When you're within the reach of the goal, you take less risk. | don’t know if the goals were right or wrong,
or on what basis should the goals be set. If | reached my goals already, I'll play conservatively. If |
haven't reached my goals, then I'll play aggressively. (23)

Goals could make you feel more competitive, more risky. (42)

| tried to achieve the goals. My main goal was to make the most money. | tried to make the most money,
without losing any. At least, | would not pay any penalties. | would be satisfied with whatever | made even
though | wouldn’t make the goal. | wanted to reach the goal, but the most important thing was not to pay
penalties. (45)

When | achieved the first goal, twenty million dollars above the best, | totally shut everything down after
that. There are advantages and disadvantages with the goals. Not only that | reached by a few million,
and that's the disadvantage. | had no incentive to do a little bit more. When you're dealing with

something like this, play money, you don’t want to lose your company a lot of money. So, you want to, OK,
I’'m done. | had a nice profit. | met the company’s expectation. | also made myself a nice little buffer.

I've done more than the expectation, so | don’t want to risk anything. (61)

It made me overaggressive. You want to meet your goals. If you don’t meet your goals, you fail. You
might want to go all out. You're going to fail one way or the other. Goals made me aggressive. Once you
reach the goal or go past it, you don’t want to push yourself. You risk yourself of falling back behind. You
want to stay where you're at, where it's safe. You play conservatively when you reach your goal because
you don’t want to lose your position. When you risk more after you reach your goal, theoretically, you set
another goal for yourself. Yeah, but once you get there, you want to play it safe depending on how high
you want to set it. (62)
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As discussed previously, because information about others’ performance represented targets,
knowing this information also affected the subjects’ risk-taking behaviors. Evidence that
information about others’ performance influenced the subjects’ bidding strategies (to be
conservative or risky in their bidding) during the experiment was revealed in the retrospective
report. Some of the subjects who received information about others’ performance (i.e., subjects

from Cells # 5 and #6) mentioned the following:

Because | thought I've done very well in the others, but | still was getting about the average, | figured |
tried different strategies. So, because | was trying something slightly different, like a trial and error, in the
last one, I didn’t do too well. (52)

| used the mean of others. If | took enough risk, then | should make it. That helped me to take more risk.
(56)

Knowing other people’s performance could cause you to be risky. If everyone else was doing much better,
like the average is 200 million and | have 100, and | knew that I'm half way through it, OK, I have to try to
risk it, and it could be worse. (63)

The retrospective report also revealed that information about others’ performance would have
affected the bidding strategies of the subjects who did not receive the information. Two of the

subjects who did not receive information about others’ performance mentioned the following:

| like to know how well | did compared to others. (22)

| don’t have an idea how other people performed. | think knowing how other people performed may
motivate me to try to make more benefits or to take more risks. | think at this time | was very conservative
because | do not want to pay penalties. If | did well, | would keep my own strategy. If not, | would take
some risks. With a conservative approach, | can get some money. If | want some extra money, | should
take some risks. But this time, | didn’t take some risks. I'm not sure that knowing other people’s
performance would help me perform better or not, but there’s a chance that it will change my strategies.
(34)

The notion that goals might have caused negative effects during the experiment was statistically
supported. After the experiment was finished, every subject was asked to complete the

guestionnaire item #9: “I thought the task was motivating.” A two-way analysis of variance for
Sub-Question 2.2.1 (Table 5.3) indicateslgmificant difference in scores of this item between

the subjects who received goals and the subjects who did not receivepgo#4%8). It can

be inferred that the motivation level of the subjects who received goals (mean = 5.500) was

lower than the motivation level of the subjects who received no goals (mean = 6.333).
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The statistical evidence that goals demotivated some subjects may help explain why the
direction of the result in one out of the three situations was contrary to the hypothesis. That is,
task performance of the subjects who had goal s was somewhat |ess than task performance of the

subjects who had no goals at the “task feedback” level although the result was not significant.

From Table 4.14, it is interesting to note that the subjects’ use of goals had a larger mean but a
smaller standard deviation (mean = 6.1667; SD = 0.8575) when compared to the subjects’ use
of task feedback (mean = 5.5417; SD = 1.4136) and use of information about others’
performance (mean = 5.0000; SD = 1.8586). A very high-value mean and the lowest standard
deviation indicate that the subjects’ use of goals when performing the task was consistent. The
subjects were, more or less, the same in using goals; a small variation in the use of goals was
found. Goals had power to induce compliance from the subjects. They might have felt
obligated to follow goals when goals were assigned to them. The following quotes were
extracted from the retrospective report, revealing evidence that some of the “goal-setting”
subjects (i.e., subjects from Cells #2, #4, and #6) felt obligated to follow goals when goals were

assigned during the experiment:

There were goals that | had to achieve, and | tried the best | could to achieve them. If there were goals
that were put in front of me, | would try to achieve them. (22)

Because it waswritten so. | followed the goals because of the obligations. | assumed that | was an
employee, then | had to follow the obligations. (24)

There were goalsthat | was supposed to do, so | went for them. (62)

Although the subjects used goals during the experiment, they did not necessarily think that the
goals helped them perform better. Pearson’s correlation analysis (Table 4.15) did not reveal
any correlation between the subjects’ use of goals and their perceived value afgoals (
0.1317,p=0.6024). This finding was in contrast with those of task feedback and information
about others’ performance. The subjects who used task feedback and information about others’
performance thought that the information given to them during the experiment helped them

perform the Auction Task better.
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A question may be raised whether the goals were set too high. The following quotes were
extracted from the retrospective report of the “goal-setting” subjects (i.e., subjects from Cells

#2, #4, and #6), concerning the difficulty level of the goals:

The monetary goals were not realistic. | think it was too low in one case, the first one [ Test A], and too
high in other cases[Test C and Test B]. (23)

It was too high. (24)
Even though goals were hard to achieve, they helped me for planning. (26)

| think the goals were a little bit tough. On thefirst one[Test C], it was feasible. On other ones[Test A
and Test B], | was unableto doit. It wasfeasible, but a little bit tough, though. (42)

| don’t think the goals were too high. (43)

The goal is realistic, given a scenario. It's very obvious that you can make that kind of money. You just
have to be witty enough to do it. (64)

The goal was slightly high. (66)

The retrospective reports yielded inconsistent results. Some of the subjects thought the goals
were dlightly high or too high, while others did not think the goals were too high. Even when
two subjects indicated which of the three problems were difficult, they were inconsistent in

their judgment.

According to Locke (1968), when assigned a goal that is perceived as impossible to reach, the
individual rejects the goal and stopstrying for that goal. Asaresult, goals that are not accepted

may have negative impacts on task performance. During the experiment, however, there was

no evidence that any subjects rejected the goals. In fact, as pointed out earlier, the use of goals

was very high and consistent (mean = 6.1667; SD = 0.8575) on a seven-point Likert-type scale.
Moreover, there was no evidence that the subjects stopped trying for the goal. In fact, evidence

was found, as shown in previous quotes of this section, that the subjects did try to achieve the

goals by changing their bidding strategies; consequently, the subjects’ determination to reach

the goals might be the factor that hurt task performance.

Difficult goals, Locke (1968) asserts, improved task performance in his study of goal-setting
effects because “If the task [or goal] was hard, they [the subjects] worked hard; if it was easy

they worked less hard” (p.168). However, because the Auction Task was highly cognitive, the
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subjects could not work harder physically, but cognitively; and trying to work harder
cognitively did not necessarily trandate into better performance. In fact, by trying so hard to
reach difficult goals, the subjects were compelled to adopt risky bidding strategies that

jeopardized their bidding performance.

FINDINGS ON FEEDBACK AND GOAL-SETTING EFFECTS

In this section, findings on feedback and goal-setting effects are presented. Interpretations are

made in response to Sub-Hypotheses 1.3.1 and 1.3.2.

SuB-HYPOTHESIS1.3.1

The findings did not support Sub-Hypothesis 1.3.1. Task performance of the subjects who
received both feedback and goals was not significantly higher than task performance of the
subjects who received either feedback or goals (p = .6800). Task performance of the subjects
who received both feedback and goals (mean = .0179) was somewhat lower than task

performance of the subjects who received either feedback or goals (mean = .2406).

Ilgen et al. (1979) claim that when feedback is specific but goals are general (i.e., do-your-best

goals), task performers will know specifically about their own behaviors; however, the

comparison of the specific information to the general goal may lead to some ambiguity about

true performance levels. Task performers may be uncertain whether the goal was actually

accomplished or not. There was evidence during the experiment to support ligen et al.’s claim;

the subjects who received only task feedback but not goals (i.e., subjects from Cell #3)
inaccurately assessed their own performance. During the study, some of the subjects mentioned

the following:

| don’t think |1 won at all. [The assumption was incorrect. The subject did well in one case.] (31)
That's good. ... Not bad. [The subject inaccurately assessed the subject’s own performance.] (33)
| think I lost money. [The assumption was incorrect. The subject made $40 million.] (34)

| know that I did not do well. [The assumption was incorrect. The subject did quite well.] (35)
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On the other hand, during the experiment the subjects who were given goals but not task
feedback (i.e., subjects from Cell #2) were unable to evaluate their own performancein relation
to how well they were meeting the goals. They asked for information about their performance,

such as the following:

I want to know how much money | made. Does this test tell me how much money I'm making? Did | reach
my goal? (21)

| really wanted to know how much money | had made. (24)
What's the result? (25)
Did | reach the goal? (26)

Even though some researchers (e.g., Illgen et al. 1979; Locke et al. 1981) claim that the co-
existence of feedback and goals is needed to obtain performance improvement, the findings
from this experiment did not support this claim. The non-supporting evidence might have
resulted from a high level of pressure induced by having task feedback and goals, as discussed

earlier in this chapter.

SuB-HYPOTHESIS1.3.2

The findings did not support Sub-Hypothesis 1.3.2. Task performance of the subjects who
received feedback and/or goals was not significantly higher than task performance of the
subjects who received neither feedback nor goals at the .05 level (p = .0594).

Although Sub-Hypothesis 3.1.2 was not supported at the .05 level, the p-value wasnearly
significant. The existing literature related to feedback and goal setting in the traditional work
environment shows convincing evidence that having feedback and/or goals improves task
performance. In this study (which simulated a distributed knowledge work environment), task
performance of the subjects who received feedback and/or goals (mean = 0.1515) was
somewhat higher than task performance of the subjects who received neither feedback nor goals
(mean = -0.7576).
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CHAPTER 6: CONCLUSIONSAND RESEARCH IMPLICATIONS

CHARACTERISTICS OF THE EXPERIMENT

This research examined the effects of feedback and goal setting on knowledge work in the
distributed work environment. A laboratory experiment was conducted, and it was based on
two important premises. 1) The experiment must simulate a distributed work environment and

2) The task must represent knowledge work.

To simulate a distributed work environment, the subject and the researcher were located in
geographically separate locations after the experiment began. During the experiment, the
subject and the researcher communicated with each other electronically through telephones and

networked computers.

Because knowledge work isintangible, cognitive, unstructured, and non-repetitive, the chosen

task must have these characteristics. The Auction Task used in the experiment was designed to

include these characteristics. The output of the task—the bidding decisiongrtangible.

The subjects needed to make several decisions that were dughittyve andunstructured.

(For example, there were many risks involved during the bidding process. To perform well, the
subjects needed to understand and decide whether to use bid-to-win or bid-to-lose strategies.
Each subject, as well as his simulated competitors, wanted to acquire winnable properties at the
minimum cost, make his competitors pay for their acquired properties as much as possible, and

trick his competitors into paying penalties while avoiding paying any penalties himself.)

In addition, the subjects were asked to perform three different auctions in the experiment,
instead of performing one auction repeatedly three times. This experimental procedure was
designed with theon-repetitive nature of knowledge work in mind. Some subjects identified

the situation in each case as being quite different, thus conforming to the researcher’s planned

design. The following quotes were extracted from the retrospective report as a support:
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| tried to use it [information about others’ performance], but the situation was different. (51)
Each case was totally different. (53)
It was difficult in the ability to adapt to the different scenarios. (61)

Every auction is different, and all the values are different. (65)

Not only did the Auction Task have the required characteristics of knowledge work, it also

simulated actual work. As mentioned in Chapter 3, the Auction Task was developed as a

training tool for a telecommunications company’s bidding personnel. The simulated task
simulated real-life situations that the company’s bidding personnel would encounter throughout
their careers. In addition, the feedback and goal-setting treatments were also made to be as

realistic as possible. (For more information on the experimental procedures, see Chapter 3.)

Another unique characteristic of the Auction Task was identified by the post-experimental
guestionnaire. The questionnaire revealed that the mean scores of motivation, commitment,
and satisfaction were 5.92, 6.17, and 5.67, respectively, on a seven-point Likert-typeltscale.
may be inferred from the post-experimental questionnaire that, overall, the subjects were

motivated by, committed to, and satisfied with the Auction Task.

CONCLUSIONS

Overwhelming evidence from the existing literature related to feedback and goal setting in the
traditional work environment points to the conclusion that feedback and goal setting improve
task performance (e.g., Arps 1917; Trowbridge and Cason 1932; Waters 1933; Macpherson
1948; Ammons 1956). The purpose of this research was to investigate whether the effects of

feedback and goal setting on task performance, as found in the traditional work

" On aseven-point Likert-type scale (in which 1 = strongly disagree and 7 = strongly agree), the subjects were
asked to rate the following questionnaire items, respectively: | thought the task was motivating; | was committed
to the task; and | thought the task was satisfying.
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environment, would be similar for knowledge work in a distributed environment. The findings
from this study were mixed. The evidence did not outright support the claim that feedback and
goal setting improved task performance; task performance of the subjects was improved only

under certain conditions of feedback and goal setting.

Overall, feedback was not found to improve task performance. The subjects had mixed feelings
about feedback information. Task feedback and information about others’ performance
provided positive benefits to some of the subjects. Positive benefits of feedback mentioned in
the experiment were knowledge of results and performance, benchmark, learning, error

correction, strategies development, planning, improved decision making, and motivation.

Feedback did not improve task performance of some subjects. The subjects did not find
information of past performance relevant to their current situation; the subjects were unable to
use the information in a meaningful way; and the subjects relied more on their own judgments
about their own performance (i.e., their situation awareness) than on the feedback. Moreover,
feedback was also found to create negative effects because of its added pressure—especially in
the presence of goals. Feedback, Ashton (1990) claims, has detrimental performance effects via
its impact on anxiety, especially when the task is perceived as difficult (e.g., via the setting of
difficult goals). Anxiety is heightened by task feedback, especially when it reveals poor
performance; and performance is revealed and perceived as poor when individuals cannot reach
the difficult goals assigned to them (Ashton 1990). Increased pressure and a high level of
anxiety contributed to a higher level of mental workload, leading to a decrease in performance.
Charlton (1996) contends that when tasks are moderately difficult to very difficult, increased

workload is associated with poorer performance.

Providing information about others’ performance to the subjects increased their performance.
The information, when presented to the subjects, functioned as new and lower (or less difficult)
targets/benchmarks. These new and lower targets relieved the subjects from excessive pressure
created by higher (or more difficult) goals. Once excessive pressure was removed, the subjects

were able to utilize potential benefits that came with task feedback and information about
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others’ performance in their bidding. Consequently, the performance was higher for the
subjects who received both task feedback and information about others’ performance than for

the subjects who received task feedback only.

The study did not support Locke’s (1968) theory spatific and difficult goals improve task
performance. According to Locke, difficult goals induce individuals to put more effort in their
work than they would have if difficult goals had not been given. However, because the Auction
Task was highly cognitive, more effort did not necessarily translate into better performance
although more effort usually results in better performance in most physical work (e.g., blue-
collar work). In fact, the added pressure of having difficult goals compelled some subjects to
try harder by adopting risky bidding strategies that jeopardized their bidding performance. This
notion is supported by Ashton (1990), who points out that to cope with difficult tasks (induced
by difficult goals) and to enhance the likelihood of successful task performance, individuals
may resort to varied and high-risk decision strategies that, on average, harm task performance.
Because goals also created a winning versus losing mentality, the subjects who did not reach
the assigned goals felt defeated and became demotivated, thus nullifying other potential

benefits of goal setting, such as, direction, strategies development, planning, and commitment.

The notion that the co-presencdeaddback and goals is necessary to improve task performance
was not supported. Having both task feedback and goals did not improve the subjects’
performance because of the pressure that both components created. Ammons (1956) indicates
that providing feedback can create negative effects, especially when the person is doing poorly.
Feedback indicating that the person has a low probability of achieving the goal can harm
performance (Ashton 1990). Upon learning from task feedback that they did not achieve their
assigned goals, the subjects in the experiment who received both task feedback and goals
thought that they were doing poorly (even though it was not necessarily so because the goals
were set at high levels). The subjects who viewed not reaching a goal as a loss were forced to

make risky bidding decisions; thus, their task performance suffered.
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Not having both task feedback and goals at the same time did not hurt the subjects’
performance. In the absence of task feedback, the subjects resorted to their own feelings about
their performance; and in the absence of specific and difficult goals, the subjects resorted to do-
your-best goals. In other words, the subjects resorted to the most important source of
information, their situation awareness, and filled in for information that was missing or
incomplete (Entin 1998). The subjects’ own feelings about their performance and do-your-best
goals proved to be sufficient in performing the task. The subjects who did not have both
feedback and goals did their best when performing the task and used their own feelings (i.e.,
awareness of the situation) in judging their performance; as it turned out, their performance was

not significantly lower than that of the subjects who had feedback and/or goals.

PRACTICAL IMPLICATIONS

Undoubtedly, today’s business work environment is transforming into a new work environment
characterized as a knowledge-based, distributed work environment. Drucker (1977, 1993)

points out that knowledge workers account for almost one-third of the total workforce of
developed countries, and they are the fastest growing group. Coates (1997) contends that by the
year 2020, as much as 40 percent of the workforce is expected to work in a distributed work
environment. Most work in the distributed work environment may be knowledge work because
knowledge workers lend themselves most easily to distributed work (Grantham and Nichols
1994; Coates 1997).

The existing literature on the traditional work environment has identified the beneficial effects

of feedback and goal setting. The results of this study extend the literature into the new work
environment (i.e., the knowledge-based, distributed work environment). Because the new work
environment is different from the traditional work environment, research implications on
feedback and goal setting of this study may prove to be valuable to business practitioners in the

new work environment.
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The target audience of this research, beyond the research community, is managers and
supervisors who are involved with knowledge work in the distributed work environment.
Managers and supervisors in the knowledge-based, distributed work environment should be
aware of the effects of feedback, goal setting, and their interdependence on task performance.

Several implications are provided in this section.

IMPLICATIONS OF FEEDBACK EFFECTS

Even though the existing literature provides convincing evidence of feedback benefits, the same
could not be said in this study, which simulated knowledge work in a distributed work
environment. Managers should not be quick to apply the existing knowledge (on the traditional
work environment) in their new work environment (i.e., the knowledge-based, distributed work

environment).

Asfound in the study, feedback did have the same positive effects that were identified in the

existing literature (see e.g., Greller and Herold 1975; llgen et al. 1979; Busby 1997); but in

some situations, feedback also had negative effects—namely, added pressure—as pointed out
by Ashton (1990). The two effects might have canceled each other out in the experiment; thus,
feedback did not improve task performance. Because feedback has mixed results under
different circumstances, managers must decide what feedback should be given to the distributed
knowledge workers: task feedback, information about others’ performance, or no feedback. In
addition, because feedback induces pressure that can either help or hinder task performance,
depending on the level of preexisting pressure, managers must identify the right timing to

provide feedback for their workers.

IMPLICATIONS OF GOAL-SETTING EFFECTS

Locke (1968) concluded his research findings for the traditional work environment, claiming
“The results are unequivocal: the harder the goal the higher the level of performance” (p.162).
Goal setting in the new work environment, however, may be more complicated than was
originally thought. Because trying harder does not necessarily translate into better performance

in the knowledge work environment, higher goals may not improve performance in the new
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work environment (i.e., the knowledge-based, distributed work environment). Difficult goalsin
the experiment compelled the subjects to adopt risky, less-than-optimal strategiesin their
bidding that jeopardized their performance. Similar adverse impacts could occur in other types
of knowledge work. For example, innovation and creativity could be stifled if R& D managers

insist on some pre-defined financial goalsin R&D operations.

The same implication may be extended to Zero Defects and MBO programs since the drive

behind these two programs may be attributed to goal-setting effects (Locke 1968). Managersin

the new work environment must be very aware of the effects goal setting creates. Blindly

setting performance goals for their workers may do more harm than good. Deming (1993)

explains, “A numerical goal accomplishes nothing. Only the method is important, not the goal.
By what method?” (p.33).

Another finding managers need to be aware of is that goals can create a winning versus losing
mentality. As found during the experiment, the subjects believed that reaching a goal was a win
while failing to reach a goal was a loss. When the subjects reached or nearly reached goals,
they bid conservatively—to make sure that they maintained that winning position. By
maintaining the winning position and using conservative bidding strategies, the subjects
became too complacent and their bidding performance started to drop. On the other hand, the
subjects who felt that they were not achieving goals changed their bidding strategies and bid
aggressively to avoid losing. Subject #62 said “It [a goal] made me overaggressive. You want
to meet your goals. If you don’'t meet your goals, you fail. You might want to go all out.

You're going to fail one way or the other.” Obviously, the results could be very harmful.

The implication from a winning versus losing mentality may be more pronounced in the
knowledge-based, distributed work environment than in the traditional work environment. This
could be the case because knowledge work is cognitive, and work is done primarily inside the
workers’ heads. Supervisors would not be able to know what their workers are thinking until

the work is finished or the damage has been done. In addition, being in geographically separate

locations, supervisors are unable to observe worker behavior. For example, supervisors may
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not have any clue whether their workers are becoming too laid back (after reaching goals) or too

anxious (from not reaching goals) in their work.

IMPLICATIONS OF FEEDBACK AND GOAL-SETTING EFFECTS

In the absence of task feedback, the subjects resorted to their own feelings about their

performance; and in the absence of specific and difficult goals, the subjects resorted to do-your-

best goals. As it turned out, the subjects’ own feelings about their performance and the
subjects’ intuitive use of do-your-best goals (in other words, their situation awareness) proved

to be sufficient in performing the task.

In the study, the subjects in Cell #1 were left to do their work alone without any goals or
feedback. No interaction was made with these subjects until they had finished the task.
Arguably, the subjects from Cell #1 were treated by what could be called the “laissez-faire”
approach. Davenport et al. (1996) refer this approach as a hands-off approach. “The laissez-
faire approach might be characterized as finding good knowledge workers and leaving them to
their own devices.” They continue “... knowledge workers are fully responsible for designing
and executing their own work (Davenport et al. 1996, 59). The results revealed that task
performance of the subjects who had neither feedback nor goals (Cell #1) was not significantly

lower than that of the subjects who had feedback and/or goals (Cells #2 through 6).

This finding raises many questions. Is it possible that knowledge workers are capable of
making decisions on their own, that knowledge workers act as responsible decision makers, that
knowledge workers know their work more than anybody else, and that knowledge workers
cannot be supervised? Drucker (1993) supports these claims. He says “[Knowledge] Workers
must be required to take responsibility for their own productivity, and to exercise control over

it” (p.92). He contends “The knowledge-based organization therefore requires that everyone
take responsibility for that organization’s objectives, contribution, and indeed, for its behavior

as well” (p.108). Drucker (1993) continues “Knowledge employees cannot, in effect, be
supervised. Unless they know more than anybody else in the organization, they are to all

intents and purposes useless” (p.65).
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If feedback and goal setting do not consistently produce positive effects, should managers stop
providing feedback and assigning goals to their workers—if it is more cost effective not to do
so? Should managers just let their knowledge workers have full control of their work until the
work is finished? If goal setting and feedback do not improve performance, is performance
measurement still necessary (considering that these components are highly interrelated)? The
issue about performance measurement has been previously raised in R&D operations. “In fact,
the very act of measurement is thought to discourage creativity and motivation among high-
level professionals. Many feel that management should just ‘have faith’ that R&D is a good
investment, without trying to measure it” (Brown and Svenson 1988, 11). Even though the
findings from this study may not answer these controversial issues, at a minimum, the findings
deserve managers’ attention. These questions still remain unanswered, but managers need to
identify what is best for their individual knowledge workers in the distributed work

environment.

Another important finding from the study was that individual differences played an important
part in how individuals perceived feedback and goals. While some subjects perceived feedback
as useful for strategies development, knowledge of results, motivation, improved decision
making, learning, and error correction, others did not believe that task feedback was useful.
They perceived task feedback as irrelevant to the current situation and a duplication of
information, and they found it difficult to translate the information into something meaningful.
While some subjects believed that goals helped improve task performance (via motivation,
direction, strategies development, planning, and commitment), others did not believe that goals
were useful. Therefore, it is critically important to recognize the role of individual differences

in the new work environment, even more so, perhaps, than has been done in the traditional

work environment.
Managers in the new work environment (i.e., knowledge-based, distributed work environment)

should not continue the old paradigm of one-size-fits-all management style. Managing in the

new work environment will be very challenging and will require a different mind set.
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Managers must keep their distributed, knowledge workers happy; or they will leave the

company and take the means and tools of production, their knowledge, wherever they go

(Drucker 1993). The challenge to managers working in the new work environment isto apply

what they know about individual employeesto the task of designing better, and more

personalized, management systems, which include—but are not limited to—feedback, goal-
setting, and performance measurement systems. For example, managers may want to consider
personalizing feedback dimensions (i.e., signs, timing, frequency, specificity, sources, and
choice) and goal dimensions (i.e., specificity and difficulty) according to their employees’
individual preferences. A primary task of management in the decades ahead, Drucker (1977,

1993) contends, will be to make knowledge workers productive.

LIMITATIONS AND RECOMMENDATIONS

This section starts with the limitations of the study. After the limitations of the study are
described, several recommendations for future research are made. The recommendations are
divided into two groups: 1) recommended changes to improve the current study and 2)

recommended future studies.

LIMITATIONS OF THE CURRENT STUDY
Any implications derived from this research are not necessarily applicable to all types of
knowledge work or to all organizations that distribute their work. The implications of the

research may be generalized to individuals under the following conditions:

1. workers who perform knowledge work that is non-routine, non-repetitive, and highly
cognitive;
2. workers who are motivated to, committed to, and satisfied with their work; and

3. workers who perform individual work in a distributed work environment.
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The first condition, task-related condition, is necessary because, for example, if the task had

been aroutine and repetitive task, feedback might have had different effects. The utility of task
feedback and information about others’ performance would have increased drastically, and the
subjects who had feedback should have had significant advantages over the subjects who did
not. If the experimental task had been mainly physical or less cognitive, higher goals might
have had different effects. The subjects who had goals could have exerted more effort and
might have done significantly better than the subjects who did not have goals because working

harder would have translated into better performance.

Because the Auction Task may be considered highly cognitive (most decisions involved risk-
taking strategies and were made inside the subjects’ heads), the findings may be applicable to
tasks that are highly cognitive. This factor may be a limiting factor since not all knowledge
work in the distributed work environment will involve such a high level of risk-taking

decisions. It is possible that the findings of the study may have been different if a different task
(e.g., less cognitive) had been used. That is, the effects of feedback and goal setting on
different types of knowledge work may be different. (A recommendation for future research

will be provided later in the chapter.)

There may be some questions whether the task used in the study was a valid task and whether
the user interface was well designed. The ideal task needed to represent knowledge work that is
non-routine, non-repetitive, and cognitive. As mentioned early in this chapter, the Auction

Task conformed to these characteristics of knowledge work. In addition, the Auction Task also
simulated actual work; it was developed to simulate real-life situations that a company’s

bidding personnel would encounter throughout their careers. The task was designed and tested
many times over by the software developer. As a result, the validity and the interface of the
Auction Task should not be a concern. In fact, the Auction Task is good enough to be used in
any experiment that requires a highly cognitive task. (A recommendation for future research

will be provided later in the chapter.)
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Questions may be raised whether the presentation of feedback (i.e., task feedback and

information about others’ performance) was appropriate. Task feedback and its presentation
(see Appendix A.2) were designed to simulate real-life situations. The summaries and the
presentations of task feedback (see Appendix A.3) and information about others’ performance
(see Table 3.5) were easy to understand and straightforward; no evidence of confusion was
observed during the experiment. The design of the experiment, however, kept feedback
dimensions such as specificity, signs, choice, timing, and frequency constant. Feedback was
designed to be specific and neutral, and its summary was given to the subjects immediately
after each problem/case was completed. It is possible that the findings of the study may have
been different if any of these feedback dimensions had been altered. For example, the findings
may have been different if feedback summaries had been positive and encouraging instead of
neutral in tone, accessible only if needed instead of given to the subjects, or available at any
time instead of at the completion of task only. That is, the effects of feedback on task
performance may depend on feedback dimensions. (A recommendation for future research will

be provided later in the chapter.)

Similarly, questions may be raised whether the presentation of goals was appropriate. The
experiment’s goals (see Appendix C.5) were designed to be specific and difficult, according to
the literature. The assigned goals were very specific; the subjects did not have any problems
understanding the assigned goals. In relation to goal difficulty, however, there may be a
legitimate concern whether the goals were set too high. Although the retrospective reports
yielded inconsistent results regarding this issue (see Chapter 5 for more details), altering the
level of goal difficulty could change the findings of the study since goal difficulty was found to
relate to pressure, anxiety, mental workload, and task performance. Because the experiment’s
goals were set with the use of data from the pilot study with only six sample points (see Table
3.4), there could still be room for improvement. Future research should benefit from more data
points available from this study, thus addressing this concern effectively. (Recommended

changes to improve the current study will be provided in the next section.)
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The second condition, subject-related condition, is necessary because if the subjects had not
been motivated to, committed to, and satisfied with the task, goals should have increased their
performance. This notion was supported by Subject #14, who mentioned that goals might have
hel ped the subject perform the task better if the task had been boring.

There may be gquestions in relation to the subject pool of the experiment. All of the subjects
were undergraduate and graduate students at Virginia Tech who voluntarily agreed to
participate in the experiment. Not only were all subjects students, but the subject population
was also skewed toward graduate, male, and engineering students (see Table 4.3). One may
argue that this may not realistically represent atrue population. Although this concernis
legitimate, exploratory analyses (see Table 4.18 and Table 4.19) revealed no significant effects
of age, QCA, education level, familiarity with the auction process, sex, or major on task
performance. Nevertheless, a more diverse population pool would lend greater credence to the
study. (A recommended change to improve the current study will be provided in the next

section.)

Because the subjects were told at the beginning of the experiment that they would receive
compensation of $10 if they completed the experiment, there may be concern whether the

subjects felt pressured to complete the task. On the other hand, a concern may also be made
whether the subjects were not committed to the task and hurried to finish the task in order to

receive the compensation. These two issues are common in laboratory experiments that involve
human subjects. With the first issue, arguments can be made that there is also pressure for real-

life employees to complete their assigned tasks. Asaresult, the pressure to complete the
experiment’s task should not be a real concern. There should not be a real concern with the
second issue as well. As mentioned earlier in this chapter, it may be inferred from the post-
experimental questionnaire that, overall, the subjects were motivated by, committed to, and
satisfied with the Auction Task. The subjects reported very high scores on motivation,

commitment, and satisfaction.
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The third condition, work environment related condition, is necessary because it was the
condition in which the experiment was conducted. The results could have been differentin a

different work setting, such as agroup, ateam, or atraditional work setting.

Thethird condition is avery limiting condition. Because the experiment was conducted using a
knowledge task in the distributed work environment, it is difficult to interpret whether the
results were influenced by the knowledge work aspect or the distributed work aspect of the task.
As aresult, the interpretation in the present study can only be generalized to the new work
environment (i.e., the knowledge-based, distributed work environment). Moreresearch is
needed inthisarea. (A recommendation for future research will be provided later in the

chapter.)

RECOMMENDED CHANGES TO IMPROVE THE CURRENT STUDY

At the very least, the same study, if conducted again, should provide more credible research

findings. For example, any researcher who follows the experimental process outlined in

Chapter 3 and recommendations detailed in this chapter may be able to increase the validity of
thefindings. Task performance data from the present study (the total sample size = 36) can be

used to set performance goals and information about others’ performance for the future study.
At the least, the new study should be an improvement from the present study where the pilot

study sample size was only six.

Although efforts have been made to ensure that the experiment was well planned and went
smoothly, it was inevitable that some minor problems would still occur. For example, some of
the subjects mistakenly hit a wrong button on their screen. (In the retrospective report, some of
the subjects mentioned that they accidentally double clicked a button when they meant to single
click it.) However, no major mistakes were reported. Although the problems might not have
completely changed the outcome of the study, it is possible that a problem-free experiment
could have resulted in more significant findings. In the experiment, each subject received two
training problems and solved three testing problems. Ideally, the researcher would like to see

more sessions during the experiment; for example, four training problems and four testing
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problems might have been ideal. Having more training sessions may have reduced, if not
eliminated, these minor problems; and having more testing problems could have increased the
validity of the study. However, the experiment could have exhausted the subjects, and the

results could have been affected by the fatigue factor.

The experiment was conducted one subject at atime. Each subject received training and
performed the task at a different time. Although an attempt was made to ensure that the
training was as consistent as possible (by having well-planned procedures and providing
instructions for the Auction Task), there was still room for improvement. Ideally, there would
be one common training session for all subjects at the sametime. Thiswould ensure the
highest level of training consistency. Furthermore, if all of the prospective subjects could
perform the same task at the same time, that would also increase the consistency level.
However, available facilities and equipment would be an issue. The experiment would require
at least 37 sets of facilities and equipment (i.e., 37 separate rooms, 37 networked computers,

and 37 telephones) for the researcher and 36 subjects simultaneously.

The experiment was designed to simulate a distributed work environment; the subject and the

researcher communicated with each other electronically through telephones and networked

computers. Although effort had been made to keep the communication and the interaction

between the researcher and the subject to a minimum, thereis still room for improvement to

reduce the communication and the interaction levels. (In the experiment, communications and
interactions were made only when feedback was given and when the auction needed to be

changed from one case to the next.) If the Auction Task could be programmed to automate

these functions, it would substantially cut down the amount of communications and interactions

needed and make the experiment’s setting more realistic. However, programming and software

costs could be prohibitive.
Finally, a total of 36 subjects was used in the study. The researcher would like to have had

more data sets. For example, if the sample size had been doubled to 72, a significant result may

have been found for Hypothesis 1.3.2 whose p-value was .0594. In addition, the researcher
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would like to have had a more diverse sample population, rather than just the student
population alone. A more diverse population pool would lend greater credence to the study.

However, available resources and costs would be issues.

RECOMMENDED FUTURE STUDIES

The purpose of this research was to investigate whether the effects of feedback and goal setting
on task performance, as found in the traditional work environment, would be similar for
knowledge work in the distributed environment. The experiment, therefore, was conducted
only in the distributed work environment. An experiment conducted in the traditional work
(control) environment and the distributed work environment simultaneously would provide very
valuable information to the body of knowledge. At a minimum, the study would identify any

differences feedback and goal setting would cause in the two different environments.

This research addressed task performance of individuals who performed knowledge work, and
the Auction Task was used to represent knowledge work in this study. The same type of
research, done in agroup or team setting, would be of interest in addressing task performance at
agroup or team level. Because this study was conducted in alaboratory environment, empirical
studies in different environments (e.g., field studies or case studies) would contribute to the
body of knowledge concerning feedback and goal setting. More studiesin the distributed,
knowledge work environment would provide more understanding of the effects of feedback and
goal setting. For example, a study of the effects of alaissez-faire management approach versus
amicro-management approach in an actual distributed work environment would be very
desirable.

Because the Auction Task may qualify as a highly cognitive task, studies of the effects of
feedback and goal setting on different types of knowledge work in the distributed work
environment would also contribute to the research community. For example, an experiment
could be conducted to study the effects of feedback and/or goal setting for different levels of

knowledge work.
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Feedback dimensions are feedback signs, timing, frequency, specificity, sources, and choice
(llgen et a. 1979). Goa dimensions are goal difficulty and specificity (Locke 1968; Locke et
al. 1981). The existing research has included these variablesin the traditional work
environment. More studies are needed in the distributed work environment. In the experiment,
these factors were kept constant. Studies on the effects of these variables would contribute to
the body of knowledge on feedback and goal setting.

During the experiment, it was found that while some subjects viewed feedback favorably,

others did not. The same applied to goal setting aswell. The findings were aligned with the

findings in the traditional work environment—that individual differences affect how individuals
use and perceive feedback and/or goals. (See, e.g., llgen et al. 1979 on feedback and Locke et
al. 1981 on goals.) Further studies on the impact that individual differences and their
perceptions of the value of feedback and goals have on knowledge work performance in the
distributed work environment would contribute to the body of knowledge on feedback and goal

setting.

Because feedback and goals can affect several psychological variables, eliciting the subjects’
self-assessment of such variables as situation awareness, task difficulty, pressure felt, risk-
taking propensity, anxiety and effort levels, and mental workload may be useful (Ashton 1990).
The findings would shed some light on how feedback and goals affect these variables that

subsequently impact task performance.

Finally, as mentioned early in this chapter, the Auction Task had the required characteristics of
knowledge work (intangible, cognitive, unstructured, and non-repetitive); and it also simulated
actual work. In addition, it was very well developed as a training tool for a company’s bidding
personnel. These attributes make the Auction Task appealing as an experimental task on
knowledge work, whether conducted in a traditional or a distributed work environment. The

nature of the activity makes it a good candidate for a highly cognitive task.
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