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ABSTRACT

Self-monitoring has been employed in a variety of settings including residential

care facilities, schools, and weight loss clinics to change the performance of employees,

teachers, students, and others.  The nature of self-monitoring makes it particularly well

suited as a staff management procedure for the lone worker.  The current study employed

a multiple baseline across participants to investigate the effects of self-monitoring and

conspicuous observation on the safe bus operation of 8 city coach operators.

The introduction of self-monitoring resulted in a 57% increase in complete

stopping for all participants that faded after an average of 7 sessions for 6 of the 8

participants.   The addition of conspicuous observers produced an additional 24%

improvement for all participants – all of which reached 100% correct on at least one

occasion during this phase.  Results of the present investigation indicate that self-

monitoring may serve as an effective behavioral intervention to increase short-term

performance, but additional interventions may be required to produce sustained behavior

change.
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CHAPTER ONE

 INTRODUCTION

The cost of highway accidents in the United States is estimated to amount to 2.5%

of the gross national product annually.  When an appraisal of lost quality of life is

considered, this estimate rises sharply to 5.7%.  This amounts to costs ranging from 117

to 334 billion dollars annually (Elvik, 1999).  In addition to the financial cost of motor

vehicle accidents, the human cost is considerable.  Of the 700,000 accidents that occur at

stop signs each year, more than 3,000 are fatal (National Highway Traffic Safety

Administration, 1998).  The risk of motor vehicle collisions while on the job is also

significant.  Work related vehicle crashes account for 22% of all workplace fatalities.  In

fact, motor vehicle crashes are the leading cause of workplace deaths (National Center for

Health Statistics, 1999).

Several studies have examined the capability of traffic devices to increase

motorists’ compliance to stop signs.  Changes in stop sign position and the installation of

devices such as rumble strips have not been associated with a reduction in vehicle

collisions.  A survey of vehicle collision rates on 206 secondary roads in Iowa found no

difference in accident rates after the installation of rumble strips (Carstens, 1983).  In a

recent effort to increase motorist compliance to stop signs, Van Houten and Retting

(2001) installed animated LED eyes below stop signs at three intersections with a history
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of high collision rates.  Motorist behavior at the intersections was recorded by videotape

then scored by observers.  A multiple baseline across intersections was used to examine

the effectiveness of the intervention.  Although the authors report an intervention effect,

closer visual analysis of the data indicate that the increase in compliance was only

observed for one of the three intersections.  Installation of the device at intersection 2

resulted in an initial increase in compliance, however, motorist compliance returned to

baseline levels after only 5 sessions.  Additionally, there is no way to examine what

affect the intervention had on individual motorist compliance because participants were

not tracked during the study.  Given the legal, financial, and humanitarian implications,

efforts to improve the safe behavior of employees that operate motor vehicles is a socially

important area where behavior analysis has the opportunity to impact the lives of

employees and their families.

Traditional measurement of safe performance has relied on accident frequency

rates, audits, and other informational knowledge that is frequently too far downstream to

impact behavior change (Krause, 1995).  To remedy this problem, the behavior-based

safety process focuses on upstream, objective measures to identify the maintaining

variables of those behaviors that may contribute to unsafe performance.  Since the field’s

inception in the early 1970’s, behavior-based safety has employed behavioral principles

such as reinforcement, feedback, goal setting, prompts, and systems analysis across a

wide variety of settings including: ship manufacturing (Saari & Nasanen, 1989),

automobile manufacturing (Ray et al., 1997), residential care (Alavosius & Sulzer-

Azaroff, 1986; Richman et al., 1988), classroom management (Browder et al., 1986;

Baskett, 1985), health care (DeVries et al., 1991), mining (Fox et al., 1987), construction
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(Austin et al., 1996), and vehicle safety (Austin et al., 1998; Engerman et al., 1997;

Ludwig & Geller, 2000; Olson & Austin, 2002).

A relevant application of behavior-based safety principles to driving is outlined

by Ludwig and Geller (2000). The meta-analysis describes seven studies of pizza

delivery drivers focusing on behaviors such as safety belt use, turn signal use, and

complete stopping.  Goal setting, competition and reward systems, private and public

feedback, and a community intervention that used participants as behavior change agents

for safety belt use were evaluated for effectiveness at increasing the safe performance of

pizza delivery drivers.  A multiple intervention level (MIL) hierarchy was used to assess

the impact of each intervention across the dimensions of effectiveness, intensity, and cost

per individual.  Results of the MIL analysis suggest that more intrusive, costly

interventions may be required to change the behavior of those not affected by less

intensive interventions.  Results of the individual studies demonstrate the utility of

behavior-based safety interventions applied to those behaviors contributing to safe

vehicle operation.

Although programs designed to increase safe performance have been

demonstrated effective across several settings, it has been suggested that programs

relying on supervisor intervention are costly because of the additional commitment

required of the managers (Gladstone & Sherman, 1975).  Recent meta-analyses reported

that feedback (45 of 60 studies) and training (38 of 60 studies) were the two most

common published independent variables in the Journal of Organizational Behavior

Management between the years 1987 and 1997 (Bucklin et al., 2000).  The success of

these implementations relies on the ability of the supervisor to observe the employees’
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performance, deliver training, and provide feedback.  Many of the traditional

interventions employed to increase safe performance are therefore limited by the

supervisor’s ability to frequently complete these tasks.  Some authors have suggested that

this commitment may be reduced by employing interventions that assist employees in

managing their own work-related performance in the absence of supervisory involvement

(Gladstone & Sherman, 1975; Burgio et al., 1983).

Self-Monitoring

Self-monitoring refers to an individual recording occurrences of his or her own

behavior.  Self-monitoring is a two-stage process involving the observation of an

individual’s own behavior and the recording of the occurrence of that behavior (Nelson &

Hayes, 1981).  Self-monitoring has been used effectively as a behavior change agent in

many settings including classrooms (Broden, Hall, and Mitts, 1971; Digangi, Maag, &

Rutherford, 1991), hospitals (Christensen et al., 2002), and residential facilities (Fixsen,

Phillips, & Wolf, 1972).  Recent studies have examined the part that self-monitoring

plays in behaviors such as fluid regimen adherence (Christensen et al., 2002), medication

regimen adherence (Silverman, 2002), impulsive purchasing (Baumeister, 2002), self-

guided instruction (Bell & Kozlowski, 2002), reading (Kolic-Vehovec, 2002), and

aggressive driving (Galovski, 2002).   Although many studies have evaluated its

effectiveness, self-monitoring has produced inconsistent results under some conditions.

Zimmerman and Levitt (1975) describe a study in which 22 clients were asked to self-

monitor by different therapists.  Of the 22, only 8 responded to the self-monitoring

condition.  These results suggest that many variables may be responsible for the observed

effects.



5

There are several competing theories that may explain the effects produced by

self-monitoring.  Although the behavioral function of self-monitoring has yet to be

confirmed, many theories exist to explain the effects produced by self-monitoring

interventions.  Self-monitoring may serve as a consequence for observed performance, an

antecedent to future performance, or as an establishing operation that increases the

salience of relevant environmental contingencies.

Behavior change during self-monitoring may occur because the individual will

possibly deliver contingent self-consequences following self-monitoring (Kanfer, 1970).

For example, a bus driver monitoring his own performance may congratulate himself for

making complete stops during route operation.  This theory suggests that self-monitoring

is a necessary prerequisite to behavior change, however, the actual behavior change

results from the self-evaluation and the self-delivery of consequences based on that

information.  The Kanfer view would require that the individual have some internal or

external criteria for the performance against which the information obtained through self-

monitoring is compared.  Furthermore, this view would require self-monitoring to be

accurate to a degree.  Proponents of Kanfer’s view would expect a decrement in

effectiveness when self-monitoring was inaccurate - indicating performance more closely

resembling the target behavior than actual.  Results published by Broden, et al. (1971)

suggest inaccurate self-monitoring may still be an effective behavior change agent.  In

this study, self-monitoring was employed to increase study behaviors of an eighth-grade

girl during a history class.  An independent observer would enter the room several

minutes prior to the beginning of class and record the frequency of the subject’s study

behaviors during class. After a short baseline, the subject was instructed to record on a
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self-monitoring card whether or not she was working during the last few minutes “when

she thought of it.”  Independent measures continued to be taken.  The effects of self-

monitoring were evaluated using an ABABCDA reversal design with praise (C) and self-

monitoring plus praise (D) conditions.  Although the authors report little correlation

between the student’s record and the observer’s record, a 50% increase in studying over

baseline during self-monitoring conditions was observed.

Self-monitoring may serve an antecedent function.  An antecedent event (prompt)

is a stimulus that occurs before a behavior that makes that behavior more likely (Daniels,

1989).  There is a large body of literature supporting the use of prompts for improving

workplace performance. A review of the literature by Buckland et al. (2000) reports that

220 of the 308 studies published in the Journal of Applied Psychology between 1987 and

1997 contained at least one antecedent intervention.  The procedure of self-monitoring

complete stopping may increase the likelihood that the driver will make complete stops.

Baskett (1985), asserts that self-monitoring is a critical first step in the regulation of one’s

own behavior. People may need to be “aware” of their own behavior before they can

attempt to compare, evaluate, or intentionally change it.  Research on the use of prompts

shows a decrease in the effectiveness of antecedent interventions over time.  Richman et

al. (1988) describe an intervention where performance under self-monitoring conditions

decreased toward the end of the self-monitoring phase.  Additionally, a study by Fixsen,

Phillips, and Wolf (1972) demonstrated initial effects of a self-monitoring intervention

targeted at increasing housekeeping behaviors of care facility residents.  The results,

however, showed declines in the effectiveness of self-monitoring over time.



7

Favorable changes in behavior may also occur because self-monitoring may

function as a conditioned establishing operation by increasing the salience of the

relationship between the behavior and its consequences (Olson & Austin, 2002; Hayes &

Nelson, 1983).  Michael (1993) defines a conditioned establishing operation as “an

environmental event, operation, or a stimulus condition that affects an organism by

momentarily altering (a) the reinforcing [or punishing] effectiveness of other events, and

(b) the frequency of occurrence of the type of behavior that had been consequated by

those other events.  In other words, self-monitoring of complete stopping behaviors may

“remind” the driver of the negative consequences of that behavior (receiving a traffic

citation, reprimand from a supervisor, a vehicle collision, etc.) and, thus, make stopping

more likely.  Self-monitoring may also produce the formation of rule statements that alter

the effectiveness of salient variables.  Such a rule statement may be “If I roll through this

stop, I may strike a pedestrian.”  For example, many drivers make incomplete or rolling

stops at stop signs because of the squealing produced by the brakes while braking.

Engaging in self-monitoring that targets complete stopping may cause the sight of a stop

sign to function as a conditioned establishing operation that momentarily alters the value

of the squealing sound, making it less aversive (Olson & Austin, 2002).  This view may

account for the effects of self-monitoring when it is inaccurate, as self-monitoring under

these conditions would produce behavior change regardless of accuracy.

There is also some debate as to what self-monitoring consists of.  Mace and

Kratochwill (1988), suggest that self-monitoring consists of two components: self-

observation and self-recording.  Some researchers have additionally suggested self-

evaluation (the comparison of self-recorded performance to some standard) as a third
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component (e.g., Thoresen & Mahoney, 1974).  The Hayes-Nelson view of self-

monitoring widens the definition to include the entire self-monitoring procedure (Hayes

& Nelson, 1983).  This procedure may include instructions, recording devices, and

feedback as well as the behaviors associated with self-monitoring such as self-

observation, self-recording, self-evaluation, and self-reinforcement.  Still other

components such as self-graphing have shown to contribute significantly to the

effectiveness of self-monitoring in classroom settings.  Digangi, Maag, & Rutherford

(1991) describe a study that evaluated the effects of self-monitoring, self-evaluation, and

self-reinforcement on classroom performance.  The participants of the study were two

females, ages 8 and 11, with learning disabilities.  Baseline measures of on-task behavior

and academic performance were collected by an independent observer during a

mathematics activity.  The students were instructed to self-monitor by placing a

checkmark on a self-monitoring card attached to the students’ desks.  A tape recorder

sounded tones randomly spaced 30 to 90 seconds apart to prompt the students to self-

monitor.  For the self-monitoring plus graphing phase, students were instructed to graph

their self-monitoring results at the end of each session.  For subsequent phases, the

students were instructed to deliver contingent self-reinforcement (self-praise) based on

self-monitored data.  Results of the study show an increase in performance over previous

phases following the introduction of self-graphing.  For participant 1, mean on-task

behavior increased 8% following the introduction of self-monitoring, 22% following the

introduction of self-graphing, and remained relatively stable across other phases.  Similar

results were observed following the introduction of self-monitoring in participant 2,

whose on-task performance increased 21%.  The addition of self-graphing, however, did



9

not result in significant behavior change for participant 2.  Performance across

subsequent phases remained variable.

An additional factor that may influence the effectiveness of self-monitoring

interventions is the presence of conspicuous observers.  Reactivity to observers is often

avoided because it may threaten a study’s internal validity by introducing a confound

(Repp et al., 1988).  Some researchers have suggested, however, that conspicuous

observers may play an important role in the effectiveness of self-monitoring

interventions.  For example, the presence of observers may act as a discriminative

stimulus that signals the possibility of punishment if performance is not acceptable.

Belfiore, Mace, and Browder (1989), describe a study examining the effectiveness of

self-monitoring in conjunction with the presence of observers on the performance of two

females with mental handicaps.  Both participants were observed by a hidden video

camera during some phases and a conspicuous observer during others.  Both participants

self-monitored their performance during all phases of the study except for baseline.  The

authors employed a reversal design to examine self-monitoring effectiveness in the

presence of observers.  Results of the manipulation demonstrated an increase in

performance following the introduction of observers and a decrease in performance (to

levels still above baseline) after reversal.  Conclusions about the effects conspicuous

observers had on the accuracy of self-monitoring were not achieved because both

participants were 100% accurate during all phases of the study.

Due in part to the relatively low demands that self-monitoring places on others for

implementation and maintenance; it seems particularly well suited for implementation as

a staff management procedure.  Self-monitoring may be particularly applicable to those



10

environments that prohibit or limit direct observation of employees by supervisors.

Several studies have evaluated the effectiveness of self-monitoring as a staff management

intervention in environments such as residential care facilities (Burgio et al., 1983),

ergonomics (Mc McCann & Sulzer-Azaroff, 1996), and safe vehicle operation (Olson &

Austin, 2002).  Burgio, Whitman, and Reid (1983), used self-monitoring as part of a

participative management approach including other components such as standard setting,

self-evaluation, and self-reinforcement in an effort to reduce the level of supervisory

involvement required in a residential care facility.  The intervention was directed at

increasing the frequency of contingent, effective interactions between staff and residents

during an unstructured transition time.  Two to three weeks prior to baseline, the staff

was brought together to review appropriate procedures for interacting with residents.

During baseline, observers recorded the number of staff/resident interactions that were

contingent on appropriate resident behaviors.  The participants were then introduced to

the participative management intervention package.  This package consisted of daily goal

setting by the staff themselves, self-monitoring using a wrist response counter, self-

evaluation by graphing self-monitored data at the end of each day, and contingent self-

praise based on meeting or exceeding the daily goal.  Three modules of employees

participated in the study.  During intervention, contingent interaction increased from 5%

to 25% on module 1, 4% to 22% on module 2, and 13% to 48% on module 3.  The

authors also report a .54 correlation between self-reported interactions and observers’

objective observations of the same behavior (Pearson product-moment correlation, p <

.0001).
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In a similar study, Richman, Riordan, Reiss, Pyles, and Bailey (1988), employed

self-monitoring to increase on-task and on-schedule behaviors while keeping supervisory

involvement at a minimum.  The study was conducted in two houses of an intermediate

care facility, employing 5 participants at each house. A multiple baseline across houses

was employed to examine the effects of self-monitoring on participants’ on-schedule and

on-task behavior. Prior to the study, participants were notified that a special project was

going to be conducted where staff-client interactions would be observed.  Following

baseline, an in-service training session was held where policies were reviewed regarding

the target behaviors.  During self-monitoring, participants were required to pick up a self-

monitoring card from the experimenter at the beginning of their shift, record the extent to

which they were on-task and on-schedule, and turn it in at a locked drop box when the

shift ended.  Supervisory feedback was added to the self-monitoring condition two times

per week during which the supervisors provided feedback on the target behaviors.  The

self-monitoring condition resulted in a 47% increase in on-task behavior and a 33%

increase in on-schedule behavior for the two houses.  The addition of supervisory

feedback resulted in an additional 10% increase in on-schedule and on-task behavior for

each house.

Recently, the effectiveness of self-monitoring has been evaluated for use with bus

drivers (Olson & Austin, 2002).  Four full-time bus operators serving campus routes

participated in the study.  A multiple baseline across behaviors was employed to examine

the effects of self-monitoring on safe bus operation.  Self-monitoring was used in

conjunction with posted feedback and supervisor prompts to increase behaviors across

three performance categories:  loading and unloading passengers, bus in motion
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behaviors, and complete stopping.  During the intervention phase of the study, the

dispatch supervisor prompted drivers to self-monitor twice daily.  Drivers then recorded

performance on a self-monitoring card that was turned in at the end of each shift.

Individual self-monitored performance was graphed, coded, and posted in the drivers’

lounge daily.  Group performance across all measures increased an average of 12.3%

over baseline conditions.  The discrepancy between self-report measures and observed

performance ranged from 2% to 69%.  The conclusions drawn about self-monitoring

accuracy should be interpreted with caution, however, as there was no one-to-one

correspondence between the observation sessions and the self-monitoring.  Additionally,

the short length of the intervention phase prohibited the examination of long-term

behavior change and an examination of a change in collision rates as a result of the

intervention.  The experimental arrangements used by Olson and Austin limit the

conclusions that can be drawn about the effectiveness and accuracy of self-monitoring in

this setting.

Previous studies have done much to validate the use of self-monitoring as a staff

management procedure.  The current state of research, however, leaves many questions

unanswered about the accuracy of self-monitoring and the effects of self-monitoring

when used in conjunction with conspicuous observers.  The proposed study is an effort to

extend the findings of Olson and Austin by including an experimental manipulation of

observer presence while evaluating the effectiveness of self-monitoring procedures for

improving the safe performance of bus operators.  Additionally, methods will be

employed to create a one-to-one correspondence between self-monitoring sessions and

observation sessions to better examine self-monitoring accuracy.
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Hypotheses

A moderate improvement of approximately 50% in complete stopping was

expected following the implementation of the self-monitoring intervention.  An

additional increase to levels at or near 100% correct was expected following the

introduction of conspicuous observers.
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CHAPTER TWO

METHOD

Participants and Setting

The public transportation system of a medium-sized city in the southeastern

United States was the setting for the present study.  The department was responsible for

operating and maintaining 48 bus routes in and around the metropolitan area.  The system

employed 40 part-time drivers as well as 56 full-time drivers.  University campus routes

of the public system operating at a large state university served as the location for the

study where four to six busses operated daily from 7:30am to 6:00pm.  The two routes

consisted of opposite directional patterns, each lasting approximately twenty minutes, and

served all major campus locations.

Participants in the study were 8 full-time campus route operators.  In addition to

campus routes, drivers may have operated as many as four additional routes serving other

university and city facilities.  Full-time operators were assigned routes during a quarterly

bid period during which drastic changes in route assignment were common.  The study

took place near the end of the bid period ending in April and extended through the

following bid period.  All participants gave consent to participate in the study.  The

Human Subjects Committee approval letter and informed consent form can be found in

Appendices A and B, respectively.
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Dependent Measures

Target behaviors were selected following a series of three interviews with the

route operator supervisor.  The interviews consisted of identifying the most commonly

occurring preventable incidents then specifying the behaviors that may lead to such

incidents.  Results from these interviews were synthesized with the measures and

methods employed by Olson and Austin (2002) to arrive at several dependent variable

categories.  These categories included: complete stopping, safe handling, passenger

specific behaviors, and a trip performance measure.

Primary Measure.  In addition to legal requirements, high pedestrian and vehicle

traffic on campus routes makes complete stopping behavior critical to the safe operation

of the coach.  Campus routes selected for observation had many narrow turns in high

pedestrian traffic areas – increasing the likelihood of a collision.  Both routes of

observation had 13 stop signs and 8 traffic signals in these high traffic areas.  Drivers

making complete stops would have had a better opportunity to scan traffic and pedestrian

conditions at these busy intersections.  Complete stopping was defined as “the

termination of forward movement of the bus for one second or more.”  The observation

technique Olson and Austin (2002) employed to achieve reliability was used in this study.

This technique involved choosing an outside object, such as the stop sign, and watching it

as the bus slowed.  If the outside object stood still in the observer’s field of vision for one

second or more, the performance was scored correct.  Complete stop was scored at-risk if

the bus operator failed to come to a complete stop, or if the operator inched the bus

forward following a complete stop at a traffic signal while the signal was still red.  This

performance was not scored if other vehicles were between the bus and the traffic signal,
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or if the signal was green.  Observers were instructed to record stopping behavior at

traffic signals and stop signs separately.

Secondary Measures.  Unsafe cornering behaviors were determined to be the

leading cause of preventable collisions during the assessment.  A review of incident data

indicated that most preventable collisions resulted from the bus striking stationary objects

with the rear of the bus during cornering.  Safe cornering was defined as “the driver

cornering while avoiding objects outside the bus using both hands to turn the steering

wheel.”  Observers scored this performance by observing the drivers hand position,

looking at outside cues, and feeling for heavy or jerky breaking while cornering.  If the

driver contacted the curb at any time, engaged in heavy or jerky breaking during the turn,

or had one or both hands off the wheel during the turn, the behavior was scored at-risk.

Approaching a load/unload zone with the bus doors open increases the odds of

striking waiting pedestrians and signs, and poses a greater risk for passengers who may

fall through the opened door.  Additionally, the bus operator should give loading or

unloading passengers ample time to reach safety equipment on the bus (hand rails or

seats) or reach a safe distance from the bus before putting the bus in motion.  Door

operation was scored correct if the bus doors remained completely shut until the bus

came to a complete stop.  This measure was achieved by observing the position of the

door apparatus relative to a stationary mirror positioned approximately 2” away from the

apparatus when the door was closed.  If any motion was detected before the bus came to a

complete stop, the performance was scored at-risk.  Each load/unload instance was scored

correct if the bus remained motionless for two seconds after the last person exited the bus

to the right, the last person stepped out of view to the left, or the last boarding passenger
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stepped behind the white line (federal regulations require that all passengers be behind

this line when the coach is in motion).  Observers were instructed to count “one-thousand

one, one-thousand two,” to themselves to measure this performance.  Observers used a

stopwatch periodically to calibrate the pace of their counting (Olson & Austin, 2002).

The trip performance measure was collected to ensure there was no decrement in

route completion time as a result of the experimental procedures.  Route completion time

is the primary measure of performance employed by the transportation department.  The

route operator supervisor expressed concerns that the intervention may adversely affect

trip performance.  To collect this measure, observers were instructed to start a stopwatch

when the bus was put in motion after boarding and stop the watch when the operator

opened the doors the next time the bus was at the same load/unload zone.  Several factors

out of the operators’ control may have influenced this measure including weather and

traffic conditions, passenger density, and number of red lights encountered during the

trip.  Time of day, temperature, and passenger traffic measures were observed to examine

any possible correlation with dependent measures.  The passenger traffic measure was

collected by recording the number of boarding passengers at each load/unload zone.  The

number of exiting passengers was not recorded.  While it is possible for passengers to

exit the bus from the rear (behind the observers), boarding passengers must use the front

doors.

A percent correct score for each dependent measure was calculated by counting

the number of correct scores and dividing that number by the total number of

observations for the dependent measure, and then multiplying by 100.
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Observers and Observation Procedures

The author and eight undergraduate research assistants worked as data collectors

for the course of the proposed study.  Undergraduate research assistants were selected on

the basis of interest, completion of an applied behavior analysis course, grade point

average, and availability.  All research assistants earned course credit for involvement at

The Florida State University.  Observers collected data by riding the bus in a similar

fashion as the observers in Olson and Austin’s study.  Observers were seated in the

second, third, or fourth row of forward facing seats on the right-hand side of the bus

approximately 10-14 feet from the driver’s chair.  If the desired seats were full, observers

were instructed to wait until they became available and take position while other

passengers were standing to avoid raising driver suspicion.  If passenger density was low,

observers were instructed to get off the bus and observe at a later time to avoid raising

participant suspicions.  Each driver was assigned a numerical code by the author to

ensure protection of subjects.  Data collection sessions lasted approximately two route

completions or until the minimum criterion of 12 observations per measure was reached

(see Appendix C).  As it is unusual for passengers to ride the bus for several route

completions, observers were instructed to respond to questions by the bus operator by

saying “I’m conducting a survey for a class.”  Bus ridership surveys took place

approximately three times per year and the route schedules were such that regular

passengers were not unusual.  Heavy passenger traffic on the bus also provided a degree

of protection to observers’ anonymity.
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Inter-Observer Agreement

Inter-observer agreement was collected for 42% of all observation sessions using

the methods employed by Olson and Austin.  Because observation numbers did not

always correspond to specific landmarks (i.e. a stoplight may be green when the driver

approaches it) the primary observer quietly said the observation number each time an

instance occurred.  Integrity was ensured by having one observer hold up the cover of her

observation binder as a divider between observers.  Furthermore, observers were

instructed to cover their data sheets with their hands while observing to prevent straying

eyes.  Inter-observer agreement was calculated by dividing the number of agreements by

the number of agreements + disagreements, and then multiplying by 100.

Independent Variables

Self-Monitoring in Absence of Conspicuous Observers.  Self-monitoring forms

were used by the drivers during the second and third phases of the study.  The form (5” x

7”) included a space to record an estimate of the percent of stop signs that the driver

made complete stops at as well as a graph of the operator’s own self-monitored data from

previous sessions.  The back of the card had a definition of complete stop and directions

for filling out the form (see Appendix D).   During the first self-monitoring phase, the bus

operators were presented with the card by the experimenter, who did not board the bus, at

a specified stop with little pedestrian and vehicle traffic.  The participant was asked to

self-monitor during the next two route completions and was told that the experimenter

would be there to collect the form following the two route completions that followed. All

participants were instructed not to complete the form while handling the coach.  The

experimenter delivering and picking up the self-monitoring card wore a name badge
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provided by the transportation department.  Prior to the delivery of the card, observers

boarded the bus at a previous load/unload zone.  Communication was made with the

experimenter several loading zones ahead via cell phone.  Observers noted the delivery

of the self-monitoring card on the data sheet and collected performance measures the

next two trips while the driver was in possession of the card.  Observers were not made

aware of the nature of the self-monitoring.  Likewise, drivers were not made aware of the

presence of observers at this time.  Observers exited the bus at random load/unload zones

following the observation session.

Self-Monitoring in the Presence of Observers.  During the second phase of self-

monitoring, the participants were presented with the card and given the same instructions

as before.  For this phase, the experimenter presenting the card boarded the bus and

conducted observations of the operator’s performance.  An additional observer boarded

the bus at a previous stop when reliability data were collected.  The observer schedules

were rearranged to preserve the anonymity of observers and our credibility with the

participants prior to this phase.

Independent Variable Integrity

Two measures of independent variable integrity were calculated.  Presence of the

self-monitoring card was calculated using information generated on the observer data

sheets.  Percentage of compliance with the self-monitoring procedure was calculated by

counting the actual number of self-monitoring forms completed by each participant,

dividing that number by the number of times the participant received a card, and

multiplying by 100.
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Experimental Design

A multiple baseline design across participants was used to assess the effects of the

intervention.  The intervention phases were introduced several days apart across three

groups of performers.
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CHAPTER THREE

RESULTS

Inter-Observer Agreement

The present study consisted of 256 observational sessions.  Two independent

observers collected data for 108 sessions (42% of total sessions).  Average agreement for

all sessions for the primary dependent variable (complete stopping) averaged 98% (range

82-100%).  Overall Inter-Observer Agreement (IOA) calculations for all primary and

secondary participant measures for each phase are presented in Table 1.  IOA calculations

for all dependent measures can be found in Appendix E.

Complete Stopping

Complete stopping served as the primary dependent measure to determine the

effectiveness of self-monitoring and self-monitoring in the presence of conspicuous

observers.  “Complete stopping” will refer to the behavior that was the exact performance

targeted by the intervention for the remainder of this discussion: complete stopping in the

presence of stop signs only.

Figure 1 depicts the performance of all participants for the complete stopping

measure during all three phases of the study.  Baseline data for all participants revealed

consistently low levels of performance during the phase (mean 12%, range 0-43%).  The

introduction of self-monitoring (sessions 11, 15, and 18 for groups 1, 2, and 3
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respectively) was followed by an increase in performance (mean 61%, range 29-100%)

for all participants, but returned to levels at or slightly above baseline after an average of

7 sessions (range 6-10 sessions) for participants 1, 2, 3, 4, 6, and 8.  Complete stopping

remained high for participants 5 and 7 for the duration of the phase.  The addition of

conspicuous observers resulted in improved levels of performance near 100% for all

participants, with the exception of participant 3.  [Complete stopping for participant 3

increased during this phase as well, but was more variable and lower (mean 78%) on

average than that of the other participants.  Participant 3’s improvement over the previous

condition, however, was consistent with the remainder of the participants in the study

(22% improvement, median 21.5%).]

Group 1.  The complete stopping average for participant 1 was 11% during

baseline conditions, 50% during self-monitoring, and 95% following the addition of

conspicuous observers.  For participant 2, the average percent of stops made correctly

during baseline was 6%, during self-monitoring was 60%, and during self-monitoring

plus conspicuous observers was 97%.  Complete stopping for participant 3 averaged 8%

during baseline, 55% during self-monitoring, and 78% during self-monitoring plus

conspicuous observers.

Group 2.  The complete stopping average for participant 4 was 12% during baseline

conditions, 82% during self-monitoring, and 92% following the addition of conspicuous

observers.  For participant 5, the average percent of stops made correctly during baseline

was 18%, during self-monitoring was 87%, and during self-monitoring plus conspicuous

observers was 91%.  Complete stopping for participant 6 averaged 18% during baseline,

77% during self-monitoring, and 99% during self-monitoring plus conspicuous observers.
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The performance of each participant in group 2 remained stable or trailed off during

sessions 11-14 and 21-24 – when group one was in the next intervention phase.

Group 3.  The complete stopping average for participant 7 was 11% during

baseline conditions, 80% during self-monitoring, and 92% following the addition of

conspicuous observers.  Complete stopping for participant 8 averaged 10% during

baseline, 60% during self-monitoring, and 98% during self-monitoring plus conspicuous

observers.  Complete stopping for driver 7 and 8 remained stable until self-monitoring

was implemented for each participant.  An increase was observed in participant 7’s

performance during the last three sessions of self-monitoring, however, following the

implementation of self-monitoring plus conspicuous observers for group 2.

Complete Stopping (Self-Report Data)

Participant estimates of performance were collected from the self-monitoring

cards turned into the experimenter at the end of each session.  These data are presented

alongside the complete stopping performance in Figure 1.  Estimates of complete

stopping performance more closely resembled the actual performance during the self-

monitoring plus conspicuous observers phase of the study than during self-monitoring

alone.  Few participants reported any estimate lower than 95% during the study.

Participant 5 reported the lowest performance (80%) of any driver three times during the

study, although the participant’s performance exceeded that of others.  Participant 3 was

the only driver to report 100% complete stopping for every session.

Secondary Measures

A total of four secondary measures were collected that related to safe coach

operation: keeping the doors shut until the bus was stopped (doors shut), keeping the bus
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 Table 1

Average Inter-Observer Agreement for All Measures

Condition

Participant Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

1
98.2%

(91-100)

96.1%

(89-100)

97.7%

(88-100)

2 100%
96.7%

(85-100)

98.2%

(82-100)

3
98.9%

(92-100)

97.2%

(88-100)

96.6%

(80-100)

4
99.0%

(91-100)

95.3%

(86-100)

99.3%

(93-100)

5
98.5%

(92-100)

95.5%

(92-100)

96.0%

(92-100)

6
98.0%

(90-100)

96.8%

(85-100)

94.5%

(82-100)

7
99.4%

(93-100)

96.5%

(90-100)

98.0%

(92-100)

8
98.2%

(83-100)

96.8%

(85-100)
100%

Mean 98.8% 96.4% 97.5%

Note.  Values in parentheses represent the percentage range of IOA measures.
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motionless for two seconds after the last passenger boarded the bus (2-seconds

motionless), cornering with two hands while avoiding outside objects (cornering), and

route completion time.  It should be noted that none of these behaviors were self-

monitored and participants were not made aware of their collection.  Tables of each

participant’s performance for all measures are available in Appendix F.  It should be

noted that no participants were involved in traffic collisions over the four months and

more than 500 route completions that it took to complete this study.

Participant 1.  Figure 2 depicts the performance of participant 1.  Doors shut

performance for participant 1 averaged 23% during baseline, 71% during self-monitoring,

and 66% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 30% during baseline, 60% during self-monitoring, and 66% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

47%, during self-monitoring was 31%, and during self-monitoring plus conspicuous

observers was 24%.  Route completion time for participant 1 averaged 21, 20, and 21

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Participant 2. Figure 3 depicts the performance of participant 2.  Doors shut

performance for participant 2 averaged 31% during baseline, 60% during self-monitoring,

and 39% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 70% during baseline, 88% during self-monitoring, and 89% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

97%, during self-monitoring was 96%, and during self-monitoring plus conspicuous

observers was 96%.  Route completion time for participant 2 averaged 22, 21, and 20
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minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Participant 3. Figure 4 depicts the performance of participant 3.  Doors shut

performance for participant 3 averaged 25% during baseline, 28% during self-monitoring,

and 28% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 45% during baseline, 66% during self-monitoring, and 92% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

87%, during self-monitoring was 94%, and during self-monitoring plus conspicuous

observers was 91%.  Route completion time for participant 3 averaged 20, 21, and 21

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Participant 4. Figure 5 depicts the performance of participant 4.  Doors shut

performance for participant 4 averaged 25% during baseline, 80% during self-monitoring,

and 82% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 46% during baseline, 50% during self-monitoring, and 88% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

52%, during self-monitoring was 85%, and during self-monitoring plus conspicuous

observers was 89%.  Route completion time for participant 4 averaged 20 minutes for all

three phases.

Participant 5. Figure 6 depicts the performance of participant 5.  Doors shut

performance for participant 5 averaged 8% during baseline, 26% during self-monitoring,

and 21% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 53% during baseline, 45% during self-monitoring, and 72% during
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self-monitoring plus conspicuous observers.  Average cornering during baseline was

85%, during self-monitoring was 81%, and during self-monitoring plus conspicuous

observers was 80%.  Route completion time for participant 5 averaged 22, 25, and 20

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Participant 6. Figure 7 depicts the performance of participant 6.  Doors shut

performance for participant 6 averaged 34% during baseline, 71% during self-monitoring,

and 77% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 66% during baseline, 80% during self-monitoring, and 97% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

73%, during self-monitoring was 87%, and during self-monitoring plus conspicuous

observers was 89%.  Route completion time for participant 6 averaged 21, 21, and 22

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Participant 7. Figure 8 depicts the performance of participant 7.  Doors shut

performance for participant 7 averaged 23% during baseline, 60% during self-monitoring,

and 66% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 26% during baseline, 45% during self-monitoring, and 100% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

81%, during self-monitoring was 96%, and during self-monitoring plus conspicuous

observers was 95%.  Route completion time for participant 7 averaged 20, 21, and 20

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.
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Participant 8. Figure 9 depicts the performance of participant 8.  Doors shut

performance for participant 8 averaged 35% during baseline, 43% during self-monitoring,

and 56% following the addition of conspicuous observers.  Performance on 2-seconds

motionless averaged 39% during baseline, 57% during self-monitoring, and 89% during

self-monitoring plus conspicuous observers.  Average cornering during baseline was

82%, during self-monitoring was 77%, and during self-monitoring plus conspicuous

observers was 45%.  Route completion time for participant 8 averaged 20, 20, and 19

minutes during baseline, self-monitoring, and self-monitoring plus conspicuous observers

respectively.

Ancillary Measures

Time of day, temperature, and the number of boarded passengers were collected

for each observation session to examine any possible correlation with driver performance.

A Pearson correlation revealed significant relationships between number of boarded

passengers and complete stopping (r = -.28, n = 249, p < .01), number of boarded

passengers and doors shut (r = -.16, n=251, p < .01), number of boarded passengers and

two-seconds motionless (r = -.35, n=251, p < .01), number of boarded passengers and

route completion time (r = +.40, n=232, p < .01), temperature and complete stopping (r =

+.68, n=249, p < .01), temperature and doors shut (r = +.39, n=251, p < .01), and

temperature and two-seconds motionless (r = +.47, n=251, p < .01).  See Appendix G for

a complete summary.
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Independent Variable Integrity

Independent variable integrity of the self-monitoring intervention was impossible

to verify using direct observational methods.  The integrity of self-report, however, was

collected – averaging 100%.  This is a crude measure, at best, as illustrated by an

observed incident with participant 3.  During the third phase of the study, participant 3

was observed completing the self-monitoring card shortly after it was presented to him

during the beginning of the session.  Similar incidents were not observed with other

participants, but this possibility cannot be ruled out.
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Figure 2.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 1.
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Figure 3.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 2.

Sessions

Signs + Lights

Signs Only

Driver Estimate

Baseline Self-Monitoring Self-Monitoring + Observers

Participant 2

            33



Stopping

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t 
C

o
rr

ec
t

Cornering

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t 
C

o
rr

ec
t

Route Completion Time

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

T
im

e 
(M

in
u
te

s)

2 Seconds Motionless

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t 
C

o
rr

ec
t

0

10

20

30

40

50

60

70

80

90

100

#
 o

f 
P

as
se

n
g

er
s

Doors Shut

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t 
C

o
rr

ec
t

Figure 4.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 3.
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Figure 5.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 4. 
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Figure 6.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 5.
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Figure 7.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 6.
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Figure 8.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 7.
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Figure 9.  Performance on primary and secondary dependent measures and 

participant estimated performance per session for Participant 8.
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CHAPTER FOUR

DISCUSSION

The results of the present study suggest that self-monitoring may be an effective

short-term intervention for improving the safe stopping performance of bus operators.

Results were achieved in the absence of a high concordance between the self-reported

performance and the actual performance for the majority of participants.  Additionally,

this study lends support to the hypothesis that the use of conspicuous observers in

conjunction with self-monitoring magnifies and extends the observed effects of self-

monitoring interventions.  Performance under the self-monitoring plus conspicuous

observers phase did not remain at 100% for all drivers however and will be discussed

later in more detail.

Data collected on driver behaviors not targeted by the intervention, such as

cornering and passenger measures, reveal little systematic change as a result of the

experimental manipulations.  Additionally, the contribution of factors such as time of day

and number of boarded passengers to participant performance on complete stopping was

marginal, if any.  The strongest observed correlation (+.68) was between temperature and

complete stopping.  This is not surprising as the study was conducted between the months

of March and June when seasonal temperatures are increasing.  Finally, the effectiveness
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of the self-monitoring intervention appeared to be unrelated to the concordance of self-

reported performance with actual, observed performance.

Contributions to the Literature

This study provides an experimental analysis previously missing in the literature

by replicating and extending the findings of several publications in the behavior-based

safety arena.  Contributions were made to several significant areas including self-

monitoring effectiveness, the longevity of self-monitoring applications, lone-worker

performance, and the role observers may play as an intervention component.

The results of this study are consistent with the findings of Olson and Austin

(2002) who demonstrated moderate increases in performance with the implementation of

a self-monitoring procedure.  Increases in performance were larger for all drivers in the

present study than those in Olson and Austin’s manipulation (12% average increase

following the introduction of self-monitoring for Olson and Austin, 57% average increase

following a similar manipulation in the present investigation).  This study was in part

designed to address some of the weaknesses of Olson and Austin’s study by creating a 1-

1 correspondence between observation and self-monitoring sessions.  This variation

allowed for a tighter comparison of performance between the self-monitoring condition

and other conditions.  It is possible that the increased probability created by this

arrangement of observing participants while they were most likely to be engaged in self-

monitoring accounts for the observed change in performance.  It should be noted that the

comparison between Olson and Austin’s findings and the findings of the present

investigation is not direct.  Olson and Austin employed self-monitoring to improve the
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performance of several behaviors whereas the present study targeted only complete

stopping.

A decrease in the concordance of self-reported performance with actual driver

performance can be observed for six of the eight participants.  This reduction in

performance under the self-monitoring condition is consistent with the findings of

Richman, Riordan, Reiss, Pyles, and Bailey (1988), who observed decreases in on-task

and on-schedule performance of intermediate care facility workers under the self-

monitoring condition.  The lack of consequences for complete stopping performance may

have resulted in the reduced effectiveness of the self-monitoring condition over time.

This may be referred to as "shaping lying".  The only consequence for performance

delivered during the study was a graph of the self-reported performance.  Graphic

feedback has been effective at increasing several workplace behaviors such as ladder

safety (Austin et al., 1996), glove wearing (DeVries, Burnette, & Redmon, 1991), and

industrial housekeeping (Saari & Nasanen, 1989).  As the drivers never received

feedback on actual stopping performance, it is not surprising that the concordance

between self-reported performance and actual performance decreased prior to the

addition of conspicuous observers.

The examination of a change in self-report concordance with actual driver

performance was limited by many of the participants reporting 100% complete stopping

for the entirety of the study.  Complete stopping data for Participant 7 (See Figure 8, page

38) may provide some support that self-monitoring accuracy increased following the

addition of conspicuous observers, however only four data points were collected on this

performance before the study was concluded.  The observed effect may be the result of
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ceiling effects as observed in previous studies.  Belfiore, Mace, and Browder (1989),

reported a similar problem when their participants’ self reports were 100% accurate.  This

problem may have been alleviated if participants were asked to report the number of

signs that were correctly stopped at, rather than a rough estimate of the performance (few

drivers reported percentages not rounded to the nearest 10%).  This possibility was

precluded, however, by concerns that drivers would record information while handling

the coach, potentially adding a task that may distract from safe coach operation.

The findings of this study are consistent with the findings of Belfiore, Mace, and

Browder (1989), who demonstrated an increase in the effectiveness of self-monitoring

interventions with the introduction of conspicuous observers.  The findings of the present

study not only suggest that conspicuous observers may magnify the effects of self-

monitoring interventions, but they may also increase their longevity.  Performance under

the self-monitoring intervention returned to levels slightly above baseline after an

average of 7 sessions (range 6-10).  The introduction of conspicuous observers resulted in

high levels of performance that maintained for the remainder of the study (maximum of

12 sessions).

Limitations

The current study suffers from several limitations - the most prominent issue

being the gap between self-report and self-monitoring.  The weakness of such an

arrangement is demonstrated through anecdotal records collected on participant 3 during

session 20 when the driver filled out the self-monitoring card prior to the completion of

the self-monitoring session.   This behavior was not observed in other participants,
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however, it is not clear what participants engaged in the self-monitoring intervention and

for how long.

Another potential limitation of the study was the absence of a bus speed measure.

As a coach operator makes more complete stops, one would assume that, all other things

being equal, route completion time would be at least slightly adversely affected.  As there

was no systematic change observed in route completion time or other behavioral

measures following the self-monitoring intervention, drivers may have increased overall

route speed to offset the change created by the increase in complete stopping.  However,

the average increase in complete stopping performance was 71%, which amounts to

approximately 6 more complete stops per route over baseline conditions.  Assuming most

participants slowed the bus when approaching stop signs during baseline, this change in

performance may add only 15 to 30 seconds to the route completion time – well within

the variability observed for this measure.

Although the definition of complete stopping was the same for both participants

and observers, the operational definition of complete stopping contained additional

instructions on the collection of the measure that the practical definition provided to the

participants on the back of the self-monitoring card did not contain.  Although each

specifies the same duration of the response (1 second), it is unclear if different effects

would have been observed if the participants measured their performance in the same

manner the observers in the study did.  Participants were not, however, instructed to

measure complete stopping in any particular fashion – it is plausible that the same stimuli

involved in measuring the response (i.e. objects in the visual field remaining motionless
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for 1 second or more) are involved in the natural observation of such an event (e.g.

crosswalk lines remaining motionless for one second or more).

A further limitation of the study was the inability to draw conclusions about the

effects that self-monitoring accuracy had on performance.  This was in part due the

ceiling effects observed on the self-reported measure for many of the participants.  The

lack of variation in self-report performance may have been caused by the feedback that

was given to participants on the self-report measures.  This feedback was not delivered

on other performances, which may provide an explanation for the observed decrease in

concordance between self-reported measures and actual driver performance.

Theoretical Implications

Several methodological and theoretical issues were addressed with the findings of

the present study.  The first was the illustration of the short-term effects of the self-

monitoring intervention.  Decreases in this performance for 6 of the 8 participants may

support the hypothesis that self-monitoring serves an antecedent function for some

behaviors in some situations.  It would not appear that self-monitoring serves as a

significant form of reinforcement for a behavior that is otherwise on extinction or being

punished.  Several aversive factors such as squealing breaks, the increased time at the

stop sign, the stimuli surrounding bringing the bus back to driving speed, or the increased

probability of waiting longer as other vehicles move through the intersection may provide

a sufficient form of punishment to reduce the behavior of complete stopping.  These

aversive stimuli are encountered immediately, whereas the estimation of complete

stopping by the participants was delayed up to 20 minutes from the first stop sign.  The

salience of these aversive stimuli is demonstrated during the self-monitoring plus
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conspicuous observers phase of the study when the performance of some drivers

averaged less than 100% for many of the participants although another salient variable –

the observer – was present.  If self-monitoring served as a mild form of reinforcement, its

effects may have been additionally offset by the delay created by the experimental

procedures.

However, if self-monitoring only functioned as a reinforcer, one would expect an

increase in performance gradually over several sessions following the initial exposure to

the intervention.  Additionally, one would expect reinforcement-based interventions to

produced sustained behavior change.  It is clear that the account of self-monitoring as a

mild form of reinforcement is incomplete as it fails to explain the immediate increase in

performance observed following the implementation of the self-monitoring intervention

and the decline in performance during the self-monitoring phase.

Results of this study did not support the Kanfer (1970) view that self-monitoring

acts only as a prerequisite to behavior change and therefore must be accurate to a degree.

The findings of the present study suggest that self-monitoring can result in increases in

performance regardless of the concordance between the self-monitored and actual

performance.  How this mechanism operates remains unclear.  Although used extensively

by fitness professionals and others, the monitoring and recording one’s own performance

is a unique event that is rarely, if ever, encountered in the workplace.  As such, self-

monitoring may operate in the general class of novel stimuli, whose effectiveness

decreases as a function of repeated exposure.

Another theoretical issue raised from this study concerns the effects that

interventions on one performance have on other related behaviors.  Bailey (2002) exerts
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that an increase in one behavior will correspond to a reduction in another, related

behavior.  For example, the increase observed in complete stopping performance would

displace another behavior such as checking mirrors.  The results of the present study

show little systematic change in route completion time or other measures following

intervention on complete stopping.  Overall, it was not observed that the drivers became

worse on measures such as the doors shut measure, that, if omitted would have offset the

time penalty for making complete stops.  It is more likely that the behavior of complete

stopping would be in competition with other behaviors that occur in closer proximity

such as talking to passengers, or looking for pedestrians.  It may also be the case that the

participants of this study were not operating in a range where changes in one performance

were so taxing that other performances would be affected.

Practical Implications

The results of the present investigation suggest many implications for the use of

self-monitoring and observation to increase the safe performance of city coach operators.

This is in-line with the goals of the city transportation department to provide safe and

reliable transportation to the community for little cost.  Increases in safe performance

theoretically reduce the likelihood of preventable collisions and, therefore, reduce safety

risk for passengers and pedestrians alike while reducing the costs associated with such

incidents.

Although all participants turned in the self-monitoring cards each session, their

actual engagement in the self-monitoring procedure is unknown.  The longevity of the

self-monitoring intervention, regardless of the cause, limits its effectiveness as a lone

behavioral intervention.  The behavior change observed following addition of
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conspicuous observers, however, is encouraging.  Although it would not be cost-effective

to have an observer on every bus, it may be beneficial to hire two to three observers to

serve as “secret passengers” (similar to “secret shoppers” used widely in restaurants) to

periodically collect data on each driver to be used for feedback purposes.  Although not

investigated in this study, the regular feedback provided on actual driver performance in

combination with the self-monitoring procedure, may help to sustain the longevity of the

intervention.

Anecdotal reports indicate that overall driver opinion of the self-monitoring

intervention was favorable.  The experimenter’s interactions during the self-monitoring

condition with all but one driver were overwhelmingly positive.  Several drivers spent

their break time during the first several weeks asking the experimenter questions about

the intervention.  Participant 7 was the most enthusiastic about the program, saying

several times that he was “glad that [the route operations supervisor] was finally paying

attention to safety.”  Not all interactions with the participants were positive, however.  On

several occasions participant 3 and 4 grimaced or made disapproving statements such as

“not you again” prior to observation sessions occurring late during the self-monitoring

phase.  All participants with the exception of 6 and 7 seemed initially apprehensive about

being observed during the self-monitoring plus conspicuous observers phase of the study,

but agreed to participate after being assured that data would not be shared with

management that would permit the identification of the individual participant.  All

drivers, with the exception of participant 3, asked one or more times “How did I do?”

following conspicuous observation sessions.  Although this feedback was not provided, it

suggests that feedback on driver performance would be welcomed by some drivers.
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Future Research

Future research on the use of self-monitoring as a safety intervention should

attempt to address several deficits.  A valuable contribution to the literature would be an

experimental evaluation of those factors that contribute to the longevity of self-

monitoring interventions.  This is an area of great importance for positions such as bus

operation where managers are not present to provide regular feedback on performance.

Arenas such as medication regiment compliance, weight loss, or school achievement may

all benefit from research efforts to improve the longevity of self-monitoring

interventions.

Questions remain unanswered about the role that self-monitoring accuracy has to

play in the effectiveness of self-monitoring interventions.  The results of this study were

consistent with the results of Broden, Hall, and Mitts (1971) who reported a 50% increase

in study behaviors as a result of self-monitoring that did not resemble the observed

performance.  Although the results of this study are comparable, I am reluctant to draw

similar conclusions because of the potential gap between self-monitored and self-reported

performance as outline above.  Future research in self-monitoring would benefit from

procedures that would allow the experimenters to more readily compare self-report to

self-monitoring.

A further line of research involves determining the behavioral function of self-

monitoring and under what conditions self-monitoring is most effective.  Although the

antecedent role of self-monitoring has been stressed previously in this discussion, it is

possible, under different environmental arrangements, that it may serve other functions

such as a consequence for observed performance or an establishing operation that affects
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the salience of relevant contingencies.  This line of research may directly address some of

the concerns expressed about the lack of an empirical demonstration of the behavioral

functions of many of the interventions employed by organizational behavior management

and behavior-based safety practitioners.

The field of Organizational Behavior Management would benefit greatly from

research investigating the amount and scheduling of observation required to sustain

employee performance.  This line of research is not only interesting from a theoretical

perspective, but a practical one as well.  Conspicuous observation, when combined with

minimal behavioral intervention, has the potential to produce large results without

changing the manager’s repertoire as significantly as some of today’s widely used

interventions.  The effects of conspicuous observation should be evaluated in the absence

of other interventions using parametric methodology to further explore the relationship

between the scheduling, frequency, intensity, duration, or latency of conspicuous

observation and employee performance.

Summary

This study demonstrated the feasibility of self-monitoring interventions alone and

in conjunction with conspicuous observation.  Data supported the prediction that the

introduction of the self-monitoring procedure would result in moderate improvement in

complete stopping performance followed by a large increase resulting from the addition

of conspicuous observers.
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APPENDIX A

Human Subjects Committee Approval Letter
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APPENDIX B

Informed Consent Form
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APPENDIX C

Observation Form
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APPENDIX D

Self-Monitoring Card
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APPENDIX E

Overall Inter-Observer Agreement for Dependent Measures
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Overall Inter-Observer Agreement for Dependent Measures

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping

99%

(91-100)

95%

(85-100)

98%

(82-100)

Cornering
99%

(83-100)

98%

(89-100)

98%

(80-100)

Doors Shut
99%

(89-100)

97%

(86-100)

96%

(80-100)

2-Sec

Motionless

98%

(90-100)

96%

(85-100)

98%

(82-100)

Note.  Values in parentheses represent the percentage range of IOA measures.
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APPENDIX F

Tables of Participant Performance
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Mean Percent Correct Across Conditions for Participant 1

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
11% 50% 95%

Cornering 47% 31% 24%

Doors Shut 23% 71% 66%

2-Sec

Motionless
30% 60% 66%

Route

Completion
21 20 21

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 2

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
6% 60% 97%

Cornering 97% 96% 96%

Doors Shut 31% 60% 39%

2-Sec

Motionless
70% 88% 89%

Route

Completion
22 21 20

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 3

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
8% 55% 78%

Cornering 87% 94% 91%

Doors Shut 25% 28% 28%

2-Sec

Motionless
45% 66% 92%

Route

Completion
20 21 21

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 4

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
12% 82% 94%

Cornering 52% 85% 89%

Doors Shut 25% 80% 82%

2-Sec

Motionless
46% 50% 88%

Route

Completion
20 20 20

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 5

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
18% 87% 91%

Cornering 85% 81% 80%

Doors Shut 8% 26% 21%

2-Sec

Motionless
53% 45% 72%

Route

Completion
22 25 20

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 6

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
18% 77% 99%

Cornering 73% 87% 89%

Doors Shut 34% 71% 77%

2-Sec

Motionless
66% 80% 97%

Route

Completion
21 21 22

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 7

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
11% 80% 92%

Cornering 81% 95% 95%

Doors Shut 22% 60% 66%

2-Sec

Motionless
26% 45% 100%

Route

Completion
20 20 20

Note.  Route completion time reported in minutes.
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Mean Percent Correct Across Conditions for Participant 8

Condition

Measure Baseline Self-Monitoring
Self-Monitoring plus

Conspicuous Observers

Complete

Stopping
10% 60% 98%

Cornering 81% 77% 45%

Doors Shut 35% 43% 56%

2-Sec

Motionless
39% 57% 89%

Route

Completion
20 20 19

Note.  Route completion time reported in minutes.
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APPENDIX G

Ancillary Measure Correlations
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Correlation Matrix for Time of Day, Boarded Passengers, Temperature, Complete

Stopping (Signs Only), Cornering, Doors Shut, Two Seconds Motionless, and Route

Completion Time

Time of Day
Boarded

Passengers
Temperature

Complete

Stopping (Signs)

+.06

n=249

-.28*

n=249

+.68*

n=249

Cornering
+.10

n=256

-.03

n=256

+.05

n=256

Doors Shut
+.12

n=251

-.16*

n=251

+.39*

n=251

2-Sec Motionless
+.07

n=251

-.35*

n=251

+.47*

n=251

Route Completion

Time

+.12

n=232

+.40*

n=232

+.02

n=232

*p < .01, two tails
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