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This experiment investigated how different percentages of incentive pay affected

performance on a number-entering task. It was hypothesized that the critical factor in

incentive pay systems was the absolute amount of money that could be earned in an

incentive pay paradigm. A counterbalanced single-subject reversal design was

employed to examine effects of incentives on performance. Twelve subjects were

used in the experiment with three subjects assigned to one of four experimental

paradigms. Two of the experimental paradigms incorporated 10% and 100% incentive

pay conditions, while the other two experimental paradigms incorporated absolute pay

conditions equal to the 10% and 100% incentive pay conditions. Results indicated that

similar trends in productivity occurred across subjects in all four experimental

paradigms.
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INTRODUCTION

Organizational Behavior Management uses the theories and techniques of

behavior analysis to improve the performance of employees in work settings.

Behavior analytic techniques are being used to change many different employee

behaviors including increasing occupational safety (Alavosius & Sulzer-Azaroff, 1986;

Fox, Hopkins & Anger, 1987; Fox & Sulzer-Azaroff, 1989; Geller, 1983; Geller,

Davis & Spicer, 1983; Kello, Geller, Rice & Bryant, 1988; Reber & Wallin, 1983;

Rhoton, 1980; Sulzer-Azaroff & De Santamaria, 1980; Sulzer-Azaroff, Loafman,

Merante & Hlavacek, 1990), reducing employee absenteeism (Ford, 1981; Gaetani,

Johnson & Austin, 1983; Kent, Malott & Greening, 1977; Kopelman & Schneller,

1981; Shoemaker & Reid, 1980; Silva, Duncan & Doudna, 1981) and increasing

employee productivity (Deluga & Andrews, 1986; Evans, Kienast & Mitchell, 1988;

Gaetani, Hoxeng & Austin, 1985; Gaetani & Johnson, 1983; George & Hopkins,

1989).

Performance pay systems are one method employers have used to increase

employee productivity. The American Productivity Center conducted a survey in 1986

in which 1100 of the 1600 companies responding to the survey had implemented a

performance pay system within the last 5 years (cited in Stoneman & Dickinson,

1989). Although it has been demonstrated that incentive pay systems increase

employee productivity there are very few basic or applied studies conducted or

1
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published by behavior analysts to help isolate the variables which lead to the most

effective methods of implementing incentive pay systems.

This lack of experimentation and publication could be due in part to the fact that

the investigators conducting the applied research in the field may be company

employees or external consultants who do not want to give their "secrets" to

competitors. Another contributing factor may be that business people, unlike college

professors, do not have contingencies placed on them to publish their work. Even so,

some work on incentive pay systems has been published. The breakdown of incentive

technology employed generally fits into one of three different categories which include

lottery incentives, cash incentives, or material rewards and coupons.

Lottery Incentives

Gaetani and Johnson (1983) used lottery tickets along with feedback and praise to

decrease cash shortages in a retail beverage chain. Each of the three interventions

used was administered separately by the experimenters. Observation of the raw data

indicate that the lottery incentive was effective, although it was no more effective than

any of the other interventions used by the experimenters.

Evans, Kienast, and Mitchell (1988) used lottery incentives with variations in the

amount and schedules of payment to increase the rate of repair work produced by auto

mechanics. In the first experiment during the intervention, 90% of the mechanics

increased their output, and in the second experiment 88% of the mechanics

demonstrated increased output. Mean output in time saved per day increased to .83
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hours from a mean of .36 hours in the first experiment, and in the second experiment

a mean increase of .72 hours was demonstrated. Post-intervention follow-up showed a

return to baseline levels of performance indicating that both incentive programs were

effective in increasing the rate of mechanics' repair behavior.

The previously mentioned studies indicated that lottery incentive programs are

effective in changing employee behavior in the work environment. More importantly,

the work of Evans et al. (1988) attempted to isolate some of the controlling variables

of the lottery system they used by altering some of the conditions of the lottery

between the two experiments. Unfortunately, both variations of the (Evans et al.)

lotteries produced the same level of increased performance, which still leaves the

variables responsible for the increase unknown.

Cash Incentives

A potentially effective strategy for improving employee performance is through

the use of cash incentives, but there has been little applied research in this area.

George and Hopkins (1989) used performance-contingent pay to increase the dollar

amount of food sold by waitpersons. Waitpersons were paid a percentage of the total

amount of food sold per shift, and they were also trained in various aspects of their

job such as discussing menu options, serving techniques, and taking orders. Increases

in earnings for waitpersons ranged from 27% to 92%, and the program did not cost the

employer any more money other than what was paid to the waitpersons before the

experiment. In this study no determination could be made as to the effectiveness of
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the performance-contingent pay because the waitpersons were also given instructions.

The experiment demonstrates the effectiveness of combining instructions and

performance-contingent pay.

Gaetani, Hoxeng, and Austin (1985) used feedback alone and then feedback with

a commission system to increase the amount of work performed (defined as dollars of

work repair completed) each day by two auto mechanics. The first intervention

increased the combined daily productivity of the two mechanics from $152 during

baseline to $186 during the feedback only condition. After a return to baseline, a

feedback and commission system combination was implemented for the two

mechanics. Mean productivity for the two mechanics rose to $253.50 during the first

week of the combined intervention, over $100 per day for each mechanic from the

initial baseline condition. This experiment also demonstrated that feedback alone did

not produce the level of performance that the feedback and performance-contingent

pay produced. It cannot be determined that the performance-contingent pay was

responsible for the difference between the feedback alone condition, and the feedback

with pay condition, because the pay condition was never administered alone. The

results of the feedback with pay condition may be the result of the combination of the

two interventions.

Material Rewards and Coupons

The final category of applications seen in organizational settings is material

rewards and coupons. This category involves points or coupons contingent on desired
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performance as well as other material consequences, such as free meals.

Deluga and Andrews (1985) used praise and coupons redeemable for free clerical

assignments to reduce attendance problems in a clerical training program. Newby and

Robinson (1983) used feedback and a point system exchanging points for snack foods

such as candy bars, and soda to increase several retail performance areas. The

performance areas included having the cash register balance out at the end of each

shift, as well as having employees arrive on time to work. Geller, Davis, and Spicer

(1983) used prompts and food incentives to increase seat belt use among white-collar

and blue-collar employees. Geller (1983) used prompts and gift certificates

redeemable at local stores to increase seat belt usage at an industrial setting. Geller,

Geller et al., and Newby and Robinson administered feedback alone conditions, and in

all three experiments feedback alone produced some improvement in the target

behaviors. In these four experiments, the material rewards with the feedback produced

more improvement in the target behaviors than did the feedback alone condition.

These experiments demonstrate that feedback with an incentive condition is an

effective method for changing employee behavior. It is unclear, however, what effects

the order of different treatment conditions had on the effect of the combined

interventions. These studies did not investigate what effect incentive conditions alone

might have had on the rate of responding in work settings.

One problem investigators face in conducting applied research is not having the

opportunity to test the effects of different variables on the target behavior
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independently. Many business environments do not allow for repeated measurements

over various conditions to isolate the variables which effect employee performance

(Gaetani & Johnson, 1983). Because of this limitation, laboratory simulations are

needed to pinpoint how different variables make incentives effective.

Experimental Research

Oah and Dickinson (1992) compared linear increases in incentive pay with

exponential increases in incentive pay. The experiment used 20 subjects in each

condition (linear and exponential). The per piece incentive for subjects in the linear

incentive condition remained the same for each check produced. The per piece

incentive for subjects in the exponential incentive pay condition increased as the

subjects completed more checks. Oah and Dickinson found similar levels of

productivity for both the linear and exponential incentive pay conditions. They also

found a statistically significant difference in the mean pay earned by subjects in the

linear pay and the exponential pay condition, with the exponential pay condition

subjects earning more.

Frisch and Dickinson (1990) conducted a laboratory simulation using incentive

pay to investigate the effects of different percentages of incentive pay to base pay on

an assembly task of putting nuts and washers on a bolt. Assembled nuts and bolts

were called "widgets". A between groups experimental design was used, with

different groups receiving different incentive pay percentages (0% or no-incentive,

10%, 30%, 60%, and 100% incentive pay).
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Frisch and Dickinson's (1990) data revealed that performance was higher under

all of the incentive pay conditions than in the no-incentive condition. However, the

mean number of parts assembled under the various incentive pay conditions were quite

similar: The mean was 87.7 for the 10% group, 84.5 for the 30% group, 88.7 for the

60% group, and 87.4 for the 100% group. In other words, there were little or no

differential rates of production among the different incentive pay conditions. This

seems surprising given a straightforward operant interpretation of the effects of

different incentive levels; all other things being equal, one would expect that a higher

incentive percentage would result in higher levels of performance. Frisch and

Dickinson did argue that if atypical subject data were excluded from the group means,

there was some difference between the performance levels of the different incentive

pay groups, but it was very small.

What could account for the lack of strong differential effects of different

incentive percentages in this study? To answer this, one must examine how Frisch

and Dickinson designed the overall payment contingencies. The researchers held the

amount of money earned per session in any group to a maximum of $4. To

accomplish this, the base pay was progressively reduced as the incentive percentage

was increased. This is one way to design an incentive pay system which, for

convenience sake, we will refer to as "capped". In a capped incentive pay system, the

worker cannot earn any more total money by producing more; in fact, he/she must

produce more simply to keep earning the same amount of money per session he/she
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would have earned in a no-incentive pay system with a certain base pay. This means

that as the worker produces more pieces, the overall obtained pay per piece (the total

money earned per session divided by the number of pieces produced) effectively

decreases. Thus, there is a diminishing rate of return for increased productivity in a

capped incentive pay system, with the effect more pronounced at higher incentive

percentages. This contingency may have attenuated any increases in productivity at

higher incentive pay percentages in the Frisch and Dickinson experiment.

Under this system, if performance was below the maximum number of parts

producible per session, subjects in the lower incentive pay groups would earn more

money per session than subjects in higher incentive pay groups. This is in fact what

happened. Table 1 (Appendix F) shows data from the experiment indicating that the

higher the percent of incentive pay to base pay, the lower the mean amount of money

earned per session. Such effects would not occur in an "uncapped" incentive pay

system. In this system, the worker's base pay is held constant and the incentive pay is

added on as a per piece percentage of that base pay. Thus, if subjects produce more

pieces beyond the minimum required, they earn more total money in higher incentive

conditions. The ceiling on how much can be earned is not restricted by the financial

contingencies, but only by the physical limits of the worker's behavior and the nature

of the task. This kind of incentive pay system may be common in actual work

settings. In fact, OBM consultants have reported the effective application of such

incentives to improve performance. Abernathy, Duffy and O'Brien (1982), for
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example, described the implementation of an uncapped incentive pay system for bank

proof operators that led to dramatic performance enhancements (see pp. 371-375).

The purpose of this experiment was to examine the effects of different levels of

incentive pay in an uncapped incentive pay system. In this laboratory simulation,

subjects in the higher incentive pay conditions could earn more money per session

than subjects in the lower incentive pay conditions, departing from the procedures used

by Frisch and Dickinson (1990). It is possible that performance may increase in

incentive conditions not because of the contingency between pay and performance, but

simply because subjects earn more money per session. To control for this possibility,

two groups of subjects were paid an increased base pay in phases corresponding to the

incentive pay conditions of the other two groups of subjects. This allowed for

comparison of the effects of absolute base pay amounts which are equal to amounts of

money earned in corresponding incentive pay conditions. The experimental question,

then, asks what will happen to the rate of the subject's production behavior on a

number entering task when the base pay is held constant and the percentage of

incentive pay is 0%, 10% or 100% of the base pay.

METHOD

Subjects

Twelve undergraduate subjects were selected from persons responding to
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advertisements placed in the university and local newspapers. Subjects were selected

based on two criteria. The criteria included the subject having little or no 10-key

experience. Subjects were also selected based on their ability to participate in the

experiment for the duration of the summer on a daily basis. Three subjects were

assigned to each of four experimental groups. Subjects were asked to sign an

Informed Consent form before participating in the experiment (Appendix A).

Setting

The experiment was conducted in one of two research laboratory rooms

approximately 3' by 6' by 8' with a one-way mirror. Each room contained one table

and one chair. Each room was also equipped with a computer, either an IBM XT

compatible computer or an IBM 386 compatible computer with a CGA or VGA color

monitor for the subject to use during the experiment.

Production Task

Subjects were required to enter three sets of numbers into a computer. The

computer generated these three sets of numbers and placed them on the screen in the

form of a personal check. The personal check appeared in the upper left-hand corner

of the screen. The first number set represented a bank institution code (or routing

number) and was 8 digits in length. The second number set represented a

checking account number, 9 digits in length. The third number set was the

amount of the check and ranged from 3 to 6 digits in length. The subject was

required to enter number sets from the check into one of three specifically marked
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fields in the bottom right-hand corner of the computer screen. Each check counted as

correct only if all three number sets were entered correctly. Initially, all subjects

received feedback in the form of the number attempted and the number correct in the

bottom right-hand corner of the screen. Three subjects were switched later to a no-

feedback program for the duration of the experiment. This no-feedback condition will

be discussed in the Results section. All data from the experiment were collected by

the computer. The data include the number of checks attempted, the number of

checks correctly processed, and the time each check was on the screen. Figure 12

(Appendix D) shows an example of the computer screen used in the experiment.

Experimental Design

The 12 subjects were randomly assigned to one of four experimental groups.

Each subject was paired with a number. All 12 numbers were placed into a hat. The

subjects corresponding to the first three numbers drawn were in the A-B-A-C

sequence. The subjects corresponding to the second three numbers drawn were in the

A-C-A-B sequence and so on. One group was exposed to the experimental sequence

A-B-A-C where A is the base-pay-only condition, B is the 10% incentive pay

condition and C is the 100% incentive pay condition. A second group followed an A-

C-A-B sequence. The counterbalancing was used to determine if there were any order

effects of being exposed to changing incentive levels. The 10% incentive pay and

100% incentive pay percentages were used because these levels were the highest and

lowest incentives used in the Frisch and Dickinson (1990) experiment. If differential



12

effects are produced by the proposed incentive pay system, they will be more readily

observed at these extreme values.

The third group of three subjects were exposed to the experimental sequence A-

B'-A-C' (where B' and C' are increased amounts of base pay ($3.30 and $6

respectively) that correspond to the maximum amount of money that can be earned in

the B and C incentive pay conditions of the first two groups. The final group of three

subjects followed an A-C'-A-B' sequence. Comparison of data from these two groups

with data from the first two groups could distinguish performance gains produced by

the incentive contingency from those that might have been produced solely by higher

base pay.

A within-subject reversal design necessitated that more sessions be conducted

than in a traditional between groups design. Subjects in Frisch and Dickinson (1990)

completed 15 sessions in their between groups design. In this experiment subjects

participated in 30 to 65 sessions. The major advantage of the reversal design over the

group design is that it permitted the examination of how individuals adapt to changing

payment systems. This information is extremely useful in predicting how workers in

the natural work place respond to the introduction and modulation of incentive pay

systems.

Procedure

Sessions lasted 30 minutes per day, 5 days per week for approximately 10 to 12

weeks. Subjects earned a base pay of $3 per session for producing a minimum of 50
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checks correctly.

The subjects were given two sets of instructions. The first set of instructions

(Appendix B) gave the subject information on the experiment. A brief description of

the task was also included in these instructions. The second set of instructions

(Appendix B) told the subject how to operate the computer. These instructions were

reviewed with the subject in the experimental room; a written copy was left in the

experimental room for the duration of the experiment. After both sets of instructions

were read, the subject was allowed to complete five practice trials. Questions asked

by the subject were answered by referring the subject back to relevant sections of the

instructions. During the incentive pay conditions, a chart (Appendix C) left in the

room told the subject the per piece incentive for each check entered correctly over the

base of 50 checks.

Once each subject's quantity of completing checks stabilized, he/she was

informed that he/she was moving into a new condition. When initial baseline levels of

responding stabilized, the subjects following the first experimental sequence (A-B-A-

C) were informed that they could earn up to 10% of their base pay of $3 in incentive

pay. The subjects in the second sequence (A-C-A-B) were informed that they could

earn up to 100% of their base pay in incentive pay. Subjects in the third experimental

sequence (A-B'-A-C') were informed that they could earn $3.30 for producing a

minimum of 50 checks correctly in the 30-minute time period. Subjects in the fourth

experimental sequence (A-C'-A-B') were informed that they could earn $6 for
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producing 50 checks per session.

During baseline conditions, subjects were not compensated for entering more than

50 checks correctly. During the 10% incentive pay condition, subjects received

$0.0023 for each check correctly entered over the base count of 50 correctly processed

checks. During the 100% incentive pay condition, subjects received $0.023 for each

check correctly entered over the base count of 50 correctly processed checks. In a

pilot study, the maximum number of checks that were correctly processed in 30

minutes by a 10-key proficient subject was approximately 180. Subtracting the base

number checks processed (50), from the maximum number of checks possible (180),

leaves 130 possible checks to be processed per subject per session above the base

count of 50 checks. Ten percent of $3 is $0.30, which divided by 130 pieces equals

$0.0023 per piece. Similarly, taking 100% of $3, which is $3, and dividing by 130 is

$0.023 per piece. For a subject to earn his/her total incentive pay he/she would have

to produce 180 pieces per session. For any production over 180 per session, the

subject was compensated at the same rate specified by the current incentive condition.

The stability criteria were based on pilot subjects' performance and included

criteria for trend and variability. Performance was judged stable when the number of

correctly processed checks showed no increasing or decreasing trends across three

sessions, and that same measure in each of the three sessions did not vary from the

mean of the three sessions by more than 10 checks.
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RESULTS

The data indicated that one or more variables other than money may have been

affecting the performance of the subjects, so I will give an overview of the results and

changes in the planned procedure before discussing the data in depth. During the

initial baseline condition eight of the 11 subjects showed increasing trends in

productivity before meeting the stability criterion. In this discussion, "productivity"

will refer to the number of correctly completed checks. Two of these eight subjects

showed increasing productivity during baseline over an extended number of sessions.

The other three subjects showed variable rates of responding with no trend evident

before meeting stability criterion.

In the first condition following baseline, seven of the eight subjects following the

original experimental design showed increased productivity over initial baseline levels

of responding. This increased productivity was observed in subjects exposed to higher

base pay conditions as well as both incentive pay conditions (10% and 100% incentive

pay).

Five subjects returned to baseline according to the planned reversal design. Three

subjects (Subjects 3, 5, and 9) ended their participation in the experiment during or

after the second condition and the last three subjects were moved into other conditions

on the basis of their data (these last three subjects will be discussed later).

Productivity did not decrease to lower levels in the second baseline period as
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expected; rather, productivity continued to increase for four out of five subjects. It

thus became apparent that productivity levels were following a steadily increasing

trend (consistent with a simple acquisition curve) regardless of experimental phase. It

is important to note that most subjects far exceeded the minimum number of checks in

both baseline conditions even though they received no extra money for this extra

effort. I suspected that some variable or variables inherent in the procedure (other

than the independent variable) were responsible for these effects.

The most likely candidate for this confounding variable was the feedback

provided by the computer to the subject in the form of an on-screen tally of completed

checks. This feedback supplied check counts that subjects could try to exceed each

day, and thus "improve" their skills. To examine this possibility, this feedback was

removed for three subjects while they were in the initial baseline condition. In the no-

feedback procedure, the computer only notified the subject when he/she had produced

the 50th correct check: no other check tally information was presented. Planned phase

changes were introduced under this no-feedback procedure for two subjects (Subject 6

and Subject 10), while Subject 11 remained in baseline.

Looking more closely at the data for subjects exposed to the incentive pay

conditions, all four subjects exposed to the 10% incentive pay condition (Subjects 1, 2,

3 and 4; Figures 1, 2, 3, and 4) showed increased levels of productivity over the

previous baseline condition. For Subjects 1, 2 and 3 the 10% incentive pay was the

first incentive condition in the experiment. For Subject 4, the 10% incentive pay
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condition was the second incentive condition and came after the second baseline.

Subjects 4 and 5 were exposed to the 100% incentive pay condition as the first

incentive pay intervention and showed increased performance over initial baseline

conditions. Although Subject 5 dropped out of the experiment, Subject 4's

performance showed a slight decrease in productivity upon return to baseline from the

100% incentive pay situation. Subject 4's productivity increased to its highest levels,

however, when exposed to 10% incentive pay as the last condition of the experiment.

Subject 1 and Subject 2 were introduced to the 100% incentive pay condition as

the second intervention, and both showed increased productivity over all of the

preceding conditions. However, the high productivity levels appear to be the

continuation of a steadily increasing trend across sessions for both subjects.

Summarizing the data for the three subjects completing the incentive pay paradigms,

Subjects 1, 2 and 4 were more productive in the final incentive pay condition than at

any other time in the experiment regardless of the percentage of incentive pay to base

pay.

Two control group (increased base pay) subjects completed the experiment

according to the original plan. Subject 7's performance (Figure 7) indicated highly

variable rates of responding and an increasing trend across conditions as evidenced by

examining the highest data points in each phase. For Subject 8 (Figure 8), changes in

base pay ultimately did not affect productivity. In the first baseline condition, and for

the majority of the $6 base pay condition, Subject 8's data reflected increasing trends
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in productivity before drastic decreases were observed. After the decrease in

productivity, Subject 8's performance stabilized at just above the minimum level

required to be paid.

When comparing increased base pay conditions with incentive conditions it is

difficult to draw any conclusions because of increasing trends in productivity

throughout the experiment. It should be noted that productivity did not decrease in

any incentive pay condition. However, productivity did decrease and remain just

above minimum levels during increased base pay for one subject (Subject 8). This

suggests that incentive pay contributed to maintaining high productivity levels.

As mentioned earlier, three subjects followed alternative experimental sequences

to examine the effects of feedback. Subject 10 performed under baseline conditions

for 28 sessions during which her productivity increased and showed no signs of

stabilizing. Feedback was then removed for the next 16 sessions. Productivity

decreased slightly before returning to high levels. In the final sessions, the subject

was exposed to the $3.30 base pay condition without feedback. Productivity increased

to the highest level of the experiment. Subject 11, like Subject 10, also had an

extended baseline (26 sessions) with an overall increasing trend. Feedback was

removed in the next condition. Subject 11 showed initial increases in productivity for

20 sessions, then productivity decreased to levels just above the session minimum.

Feedback was re-introduced in the next phase, and productivity increased to peak

levels observed in the no-feedback condition. Subject 11 was aware that sessions 55
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and 56 were to be his last sessions, because he was no longer able to participate in the

experiment after a given date.

Both Subject 11 and Subject 8 asked the experimenter (on separate occasions) if

there was any penalty for producing only the minimum number of checks. After the

experimenter told them that there was no penalty, the large drops in productivity were

observed. This suggested the possibility that these subjects did not fully understand

the instructions or the pay contingencies. In the post-experiment questionnaire, all of

the subjects were asked "How many checks did you have to enter correctly to be

paid?" All subjects correctly answered "50," so despite productivity levels that

exceeded the minimum there is no evidence that these subjects misunderstood the pay

contingencies.

Subject 6 started the experiment approximately two months after the original

group of subjects. Feedback was included in the first three sessions for this subject;

on all subsequent sessions feedback was removed. Once Subject 6's performance

stabilized in baseline, she was exposed to the 100% incentive pay condition which led

to substantial and consistent increases in productivity. Subject 6 returned to baseline

conditions in which productivity dropped to previous baseline levels. The 10%

incentive pay condition followed baseline and productivity increased to levels

exceeding the 100% incentive pay condition. The data from Subject 6 is in sharp

contrast to the data of the other subjects: her behavior was highly sensitive to the

incentive pay conditions. During debriefing, Subject 6 revealed that she had partially



20

dislocated her shoulder approximately half way through the initial baseline condition.

Subject 6 indicated that she had numbness in three fingers on her key-punching hand

that affected her performance through the initial baseline condition and the 100%

incentive pay condition.

Data on the length of time taken to complete each check was collected for each

subject during each session. Six of the 11 subjects in the experiment never took a

break during the experiment, while the remaining five did take breaks occasionally.

Data from a typical session without a break is depicted in Figure 13. Based on visual

observation of over 200 sessions, subjects usually took between 10 and 20 s to

complete a check. The time taken to complete a check decreased with exposure to the

task. The fastest subject (Subject 11) took approximately 15 s to complete a check

during the initial sessions of the experiment. At the end of the experiment, Subject 11

was completing checks in as little as 8 s. Checks that took longer than 20 s, but less

than 1 min were probably being edited by the subject due to an error. A subject was

probably taking a break when a check remained on the screen longer than 2 min.

Data from a session in which a subject took a break is shown in Figure 14. Correctly

completed checks are represented by the black bars. Incorrectly completed checks are

represented by the crosshatched bars and breaks are depicted by a white bar. Most

subjects took a break only after completing 50 checks correctly. Once subjects took a

break they usually did not return to the experimental task.

Nine subjects completed post-experiment questionnaires before being debriefed.
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The exact questions answered by the subjects are located in Appendix E. Five

subjects answered correctly when asked what the experiment was about. All of the

subjects answered "50" when asked how many checks they had to enter correctly to be

paid; thus, the subjects were aware of the minimum performance criterion. Seven

subjects responded "yes" when asked if they tried to produce more each day because

of the feedback provided by the computer. This is another indicator that feedback was

affecting the subjects' performance. Five of the subjects said that they had set a goal

during the experiment of becoming proficient using the numeric key pad.

DISCUSSION

The data for the majority of the subjects show increasing trends throughout the

experiment. These data make it unclear what effects incentive pay had on

productivity. The performance of two subjects did show some sensitivity to incentive

pay conditions, however. Subject 4's data showed slight differences in productivity

between baseline conditions and incentive conditions, while Subject 6's behavior

resulted in consistently higher levels of productivity under incentive conditions versus

baseline conditions. Subject 6 received no feedback throughout the experiment, (after

the first three sessions) which was a departure from the experimental procedure used

for the other subjects. As a control condition, the increased base pay results were also

confounded by increasing trends. Subject 7's performance showed increasing trends
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across all conditions throughout the experiment. Subject 8's data showed increasing

trends in the first condition and in a majority of the second condition before exhibiting

decreased productivity. Subject 8's behavior stabilized just above minimum

performance level required to be paid for the last three conditions.

All but one of the subjects (Subject 7) following the originally planned

experimental design met the stability criterion before being exposed to subsequent

conditions. Although a strict stability criterion was used, it was too lenient for the

kind of task used in the experiment. The trends only became apparent after changing

conditions and looking at the dozens of data points. These long-term trends were

confirmed during exposure to the second baseline condition. When looking at the

overall trends across sessions, performance never stabilized. Therefore, no stability

criterion could have been an accurate guide to changing conditions.

Because of the unexpected nature of the data it may be fruitful to discuss the

variables that may have contributed to the increasing trends in productivity evidenced

across many of the subjects. The first variable that may have led to increasing trends

was the feedback subjects received during the experiment. The feedback was

incorporated into the original procedure in an attempt to control for the possibility that

subjects would rapidly enter as many checks as possible in the 30 min time period if

they did not know how much they were producing. Subject 6 received the least

amount of feedback (3 sessions). The vastly different results obtained with this

subject suggest that feedback played a major role in maintaining the increasing trends
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of the other subjects. A detailed experimental analysis of feedback would have to be

conducted before drawing any definitive conclusions. Of the eight subjects who

completed the post-experiment questionnaire and were exposed for at least half of their

sessions to the feedback contingency, seven reported that they used the check counts

as a score to improve upon in subsequent sessions.

The second variable that could have affected performance is the task itself

Entering checks was a repetitive motor task in which subjects could become faster

with practice. The increasing trends could be due to the slow acquisition of a motor

task. Acquisition of this skill may have been reinforcing in itself. Of the nine

subjects completing the questionnaire, five said that a goal for the experiment was to

develop 10-key proficiency. If subjects already had 10-key experience the reinforcing

effectiveness of learning the skill would be absent. The feedback may have been

established as a reinforcer because the subjects were acquiring a skill. Thus, the

reinforcing effectiveness of feedback might also be reduced in 10-key proficient

subjects.

The final variable that may have affected performance was the length of the

sessions. In a work setting, people often work as many as 8 hours a day. Due to

economic limitations, paying subjects to work at the experimental task 8 hours per day

was not feasible. It may have been advantageous to have longer sessions to better

simulate a work environment. Two subjects did report in the post-experiment

questionnaire that they did not take breaks because of the short duration of the
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sessions. With such short sessions, most subjects remained in the experimental room

working continuously at the task, becoming more proficient and producing more

completed checks.

It is possible that a combination of variables may have maintained increasing

productivity trends. Various combinations of feedback, session length, and the nature

of the task may have increased productivity above levels that would have been

produced by any one of the variables alone. Subject 6 was exposed to two of the

same variables as the other subjects (half-hour sessions and the same task) and her

performance reflected sensitivity to the incentive contingencies. The data of Subject 6

suggests that feedback may have been the more potent confounding variable.

In a recent study comparing the effects of linear and exponential incentive pay on

a similar check-completing task, Oah and Dickinson (1992) provided graphic feedback

of productivity to subjects who worked in 45-minute sessions. Although their

experiment only lasted 15 sessions, increasing trends were also evident in their data

(see pp. 102-104). Their study differs from the present experiment in that subjects

performed either under the linear incentive pay condition or the exponential incentive

pay condition for the duration of the experiment. Nevertheless, the fact that increasing

trends were observed with a similar procedure (similar task, short session, regular

production feedback) lends credence to the identification of these factors (length of

session, feedback and the task itself) as variables possibly responsible for elevating

productivity.
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Future research must examine the methodological issues discussed to isolate

which variables, alone or in combination, produced the results seen in this experiment.

Based on the discussion above, an improved procedure would be one in which: (a)

subjects are already proficient at the experimental task, or the task involves no

substantial skill acquisition; (b) production feedback is minimized so that subjects

don't have quantitative information they may use as a basis for improving their

performance, and (c) session length is long enough (perhaps several hours) so that

subjects don't feel compelled to work continuously. When such methodological

deficiencies have been addressed can future experiments answer the question of how

incentive pay affects productivity.
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Informed Consent Form

I, -, agree to participate in a study to investigate

characteristics of payment systems. I understand that I will be required to participate

in this study for 30 minutes per day, five days per week (Monday through Friday). I

understand that I may be required to participate in as few as 30 sessions or as many as

80 sessions.

I understand that I will have the opportunity to earn money each session based

on the number of data sets I enter correctly. My identity will not be associated with

any of the results of the experiment. I agree to allow Joel Gruenberg to use the

resulting data from my behavior in any way Joel Gruenberg sees fit, including for

publication, or educational purposes. I understand that I will be debriefed at the end

of the experiment, after all of my sessions have been completed. At the end of the

experiment any of my questions will be answered regarding the experiment.

I understand that I am participating in this experiment on a voluntary basis, and

I am able to withdraw from the experiment at any time without penalty. If problems

with my participation in the experiment arise I should contact Joel Gruenberg at UNT

565-2559, or at home (214) 315-1842.

Date Signature of Participant

Date Signature of Investigator
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Instructions (for the beginning of the experiment)

During each session you will be asked to enter three sets of numbers into a

computer. A check will appear on a computer screen and will have three sets of

numbers. The first number will appear on the bottom left of the check. This number

goes in the top box of the entering fields. The second number is in the bottom middle

of the check and goes into the second box of the entering fields. The third number is

the amount of the check and goes into the bottom box of the entering fields. Each

session will last 30 minutes and will begin when you hit the "B" button on the

computer keyboard. You will be required to enter 50 numbers correctly into the

computer in the 30 minute time period to earn $3 at the end of the session. If you

don't enter 50 sets of numbers correctly in the 30 minute period you will not be paid

for that session. At the end of 30 minutes the computer will tell you that you are

done. At this time you may get the experimenter and he will pay you for your work

you have completed. Upon payment you will be asked to sign your name in a log so

the experimenter knows you have been paid.

If during the session you wish to take a break there are magazines available at the

front of office. You can go to the rest room at any time or just leave your work

station to take a break whenever you want to.
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Computer Instructions

To begin a session type B and the session will begin In the upper left hand corner of

the screen a personal check will Appear:

Date

Pay To CCC.cc

AAAAAAAA IBB BBBB BBB

In the bottom right hand corner of the screen three boxes stacked on top of each other
will appear. This is where you will enter the numbers from the check.

Routing Nbr: AAAAAAAA

Account Nbr: BBBBB

Amount CCC.CC

Correct - X Attempted - Y

To begin a session type B and the session will begin

In the upper left hand corner of the screen a personal check will Appear:

In the bottom right hand corner of the screen three boxes stacked on top of each other

will appear. This is where you will enter the numbers from the check.

Enter the eight digit "AAAAAAAA" number into the AAAAAAAA box which is
marked Routing Nbr.
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Enter the nine digit "BBBBBBBB" number into the BBBBBBBB box which is
marked Account number.

Enter the CCC.CC number into the CCC.CC box which is marked check amount.

Use the number keypad on the right hand side of the computer keyboard for entering
numbers into the computer.

The + key acts as a Tab key and allows you to move from box to box without
deleting numbers from the box.

The - key deletes numbers in the box starting at the number the cursor is on and going
one space backwards each time you hit the - key.

The Enter key moves you to the next check. Once you go to the next check you
cannot go back to any previous checks.

The arrow keys found next to the keypad move you back and forth in each box
without deleting numbers.

Do not hit the escape key in the top left corner of the keyboard.
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Instructions (for incentive pay conditions)

Starting today you will be paid for each check you correctly enter after the first

fifty checks you enter correctly. Here is the payment schedule used to determine how

much you will earn per correctly entered check above 50. You may look at this

payment schedule as often as you want, before or after a session. You will still be

paid $3.00 for entering 50 checks correctly into the computer. If you don't complete

50 correct checks in the 30 minute period you will not be paid for that session.

Each session will still last 30 minutes and will begin when you hit the "B"

button on the computer keyboard. At the end of 30 minutes the computer will tell you

that you are done. At this time you may get the experimenter and he will pay you for

the work you have completed. Upon payment you will be asked to sign your name in

a log so the experimenter knows you have been paid. If during the session you wish

to take a break there are magazines available at the front of office. You can go to the

rest room at any time or just leave your work station to take a break whenever you

want to.
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Instructions (for $3.30 base pay conditions)

Starting today you will be paid $3.30 for entering 50 checks correctly into the

computer. If you don't enter 50 sets of numbers correctly in the 30 minute period you

will not be paid for that session. Each session will still last 30 minutes and will begin

when you hit the "B" button on the computer keyboard. At the end of 30 minutes the

computer will tell you that you are done. At this time you may get the experimenter

and he will pay you for the work you have completed. Upon payment you will be

asked to sign your name in a log so the experimenter knows you have been paid. If

during the session you wish to take a break there are magazines available at the front

of office. You can go to the rest room at any time or just leave your work station to

take a break whenever you want to.
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Instructions (for $6.00 base pay conditions)

Starting today you will be paid $6.00 for entering 50 checks correctly into the

computer. If you don't enter 50 sets of numbers correctly in the 30 minute period you

will not be paid for that session. Each session will still last 30 minutes and will begin

when you hit the "B" button on the computer keyboard. At the end of 30 minutes the

computer will tell you that you are done. At this time you may get the experimenter

and he will pay you for the work you have completed. Upon payment you will be

asked to sign your name in a log so the experimenter knows you have been paid. If

during the session you wish to take a break there are magazines available at the front

of office. You can go to the rest room at any time or just leave your work station to

take a break whenever you want to.
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Instructions (for return to baseline)

Starting today you will be paid $3.00 for entering 50 checks correctly into the

computer. If you don't enter 50 sets of numbers correctly in the 30 minute period you

will not be paid for that session. Each session will still last 30 minutes and will begin

when you hit the "B" button on the computer keyboard. At the end of 30 minutes the

computer will tell you that you are done. At this time you may get the experimenter

and he will pay you for the work you have completed. Upon payment you will be

asked to sign your name in a log so the experimenter knows you have been paid. If

during the session you wish to take a break there are magazines available at the front

of office. You can go to the rest room at any time or just leave your work station to

take a break whenever you want to.
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10% Incentive Pay Schedule Page 1

# of total # of total # of total # of total
checks amt.$ checks amt $ checks amt $ checks amt $
51 3.00 72 3.05 93 3.10 114 3.15

52 3.00 73 3.05 94 3.10 115 3.15

53 3.01 74 3.06 95 3.10 116 3.15

54 3.01 75 3.06 96 3.11 117 3.15

55 3.01 76 3.06 97 3.11 118 3.16

56 3.01 77 3.06 98 3.11 119 3.16

57 3.02 78 3.06 99 3.11 120 3.16

58 3.02 79 3.07 100 3.12 121 3.16

59 3.02 80 3.07 101 3.12 122 3.17

60 3.02 81 3.07 102 3.12 123 3.17

61 3.03 82 3.07 103 3.12 124 3.17

62 3.03 83 3.08 104 3.12 125 3.17

63 3.03 84 3.08 105 3.13 126 3.17

64 3.03 85 3.08 106 3.13 127 3.18

65 3.03 86 3.08 107 3.13 128 3.18

66 3.04 87 3.09 108 3.13 129 3.18

67 3.04 88 3.09 109 3.14 130 3.18

68 3.04 89 3.09 110 3.14 131 3.19

69 3.04 90 3.09 111 3.14 132 3.19

70 3.05 91 3.09 112 3.14 133 3.19

71 3.05 92 3.10 113 3.14 134 3.19
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10% Incentive pay Schedule Page 2

# of total # of total # of total # of total
checks amt $checks amt $ checks amt $ checks amt $
135 3.20 156 3.24 177 3.29 198 3.34

136 3.20 157 3.25 178 3.29 199 3.34

137 3.20 158 3.25 179 3.30 200 3.35

138 3.20 159 3.25 180 3.30

139 3.20 160 3.25 181 3.30

140 3.21 161 3.26 182 3.30

141 3 .21 162 3.26 183 3.31

1-42 3.21 163 3.26 184 3.31

143 3.2:1 164 3.26 185 3.31

144 3.22 165 3.26 186 3.31

145 3.22 166 3.27 187 3.32

146 3.22 167 3.27 188 3.32

147 3.22 168 3.27 189 3.32

148 3.2:3 169 3.27 190 3.32

149 3 . 23 170 3.28 191 3.32

150 3.23 171 3.28 192 3.33

151 3 . 23 172 3.28 193 3.33

152 3.2:3 173 3.28 194 3.33

153 3.24 174 3.29 195 3.33

154 3.24 175 3.29 196 3.34

155 3.24 176 3.29 197 3.34
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100% Incentive Pay Schedule Page 1

# of total # of total # of total # of total
checks amt $ checks amt checks amt $checks amt $
51 3.02 72 3.51 93 3.99 114 4.47

52 3.05 73 3.53 94 4.01 115 4.50

53 3.07 74 3.55 95 4.04 116 4.52

54 3.09 75 3.58 96 4.06 117 4.54

55 3.12 76 3.60 97 4.08 118 4.56

56 3.14 77 3.62 98 4.10 119 4.59

57 3.16 78 3.64 99 4.13 120 4.61

58 3.18 79 3.67 100 4.15 121 4.63

59 3.21 80 3.69 101 4.17 122 4.66

60 3.23 81 3.71 102 4.20 123 4.68

61 3.25 82 3.74 103 4.22 124 4.70

62 3.28 83 3.76 104 4.24 125 4.73

63 3.30 84 3.78 105 4.27 126 4.75

64 3.32 85 3.81 106 4.29 127 4.77

65 3.35 86 3.83 107 4.31 128 4.79

66 3.37 87 3.85 108 4.33 129 4.82

67 3.39 88 3.87 109 4.36 130 4.84

68 3.41 89 3.90 110 4.38 131 4.86

69 3.44 90 3.92 111 4.40 132 4.89

70 3.46 91 3.94 112 4.43 133 4.91

71 3.48 92 3.97 113 4.45 134 4.93
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100% Incentive pay Schedule Page 2

# of total # of total # of total # of total
checks amt $ checks amt $ checks amt $ checks amt $
135 4.96 156 5.44 177 5.92 198 6.40

136 4.98 157 5.46 178 5.94 199 6.43

137 5.00 158 5.48 179 5.97 200 6.45

138 5.02 159 5.51 180 5.99

139 5.05 160 5.53 181 6.01

140 5.07 161 5.55 182 6.04

141 5.09 162 5.58 183 6.06

142 5.12 163 5.60 184 6.08

143 5.14 164 5.62 185 6.11

144 5.16 165 5.65 186 6.13

145 5.19 166 5.67 187 6.15

146 5.21 167 5.69 188 6.17

147 5.23 168 5.71 189 6.20

148 5.25 169 5.74 190 6.22

149 5.28 170 5.76 191 6.24

150 5.30 171 5.78 192 6.27

151 5.32 172 5.81 193 6.29

152 5.35 173 5.83 194 6.31

153 5.37 174 5.85 195 6.34

154 5.39 175 5.88 196 6.36

155 5.42 176 5.90 197 6.38
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Figure 1. Total number of checks correctly processed per session for Subject 1.
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Figure 2. Total number of checks correctly processed per session for Subject 2.
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Figure 3. Total number of checks correctly processed per session for Subject 3.
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Figure 4. Total number of checks correctly processed per session for Subject 4.
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Figure 5. Total number of checks correctly processed per session for Subject 5.
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Figure 6. Total number of checks correctly processed per session for Subject 6.
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Figure 7. Total number of checks correctly processed per session for Subject 7.
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Figure 8. Total number of checks correctly processed per session for Subject 8.
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Figure 9. Total number of checks correctly processed per session for Subject 9.

Baseline

220

o 200

180
E

160

140
0

120

100

80

60
An

4u1

$6.00 Base Pay

V

.1

5 10 15 20 25 30 35 40 45 50 55 60 65

Session

I I I I



51

Figure 10. Total number of checks correctly processed per session for Subject 10.
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Figure 11. Total number of checks correctly processed per session for Subject 11.
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Figure 12. A replica of the computer screen used in the experiment.

Date

Pay To CCC.CC
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Figure 13. Time to complete each check during session 20 for Subject 4. Each bar

represents the time taken (in seconds) to process one check. Solid bars represent

correctly completed checks, crosshatched bars represent incorrect checks and the white

bar represents the length of time the last check was on the screen before the session

ended.
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Figure 14. Time to complete each check during session 21 for Subject 5. Each bar

represents the time taken (in seconds) to process one check. Solid bars represent

correctly completed checks, crosshatched bars represent incorrect checks and white

bars represent breaks taken during the session.
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1. What do you think the experiment was about?

2. How many checks did you have to enter correctly to be paid?

3. If you exceeded the minimum number of checks each day explain why you did
So.

4. Did you try to produce more each day because the information on the number of
correct and the number of checks attempted was provided to you?

5. What do you think led to a change in the amount of money you earned?

6. How did you feel when you changed from a higher pay condition to a lower pay
condition? How did this effect your performance in the lower pay condition?

7. Was one of your goals for the experiment to develop speed using 10-key?
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Table 1 Average Amount of Incentives and Average Total Pay Earned for Each
Group.

Incentive Pay Condition 0% 10% 30% 60% 100%

Average Amount of $0.00 $0.11 $0.39 $0.63 $1.08
Incentives Earned
Per Session

Base Pay Per Session $4.00 $3.63 $3.07 $2.50 $2.00

Average Amount of Money $4.00 $3.74 $3.40 $3.13 $3.08
Earned Per Session

Note. From "Work productivity as a function of the percentage of monetary incentives

to base pay" by C. J. Frisch, and A. M. Dickinson, 1990, Journal of Organizational

Behavior Management, 11(1), 13-28.
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