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Behavioral Measurement in Business, Industry, and Government

With the large scale implementation of a positive reinforcement program

.

at Emery Air Freight in the late sixties ("Performance Audit," 1972),

TN

the possibilities for the application of behavioral principles in work settings

recognized by Skinner (1953; '"Conversation with B. F. Skinner," 1973) and

b S i pdt

others (Brethower, 1972; Campbell, 1971; Nord, 1969; Porter, 1973) began to

T

be realized. Recent studies in such outlets as the Journal of Applied Psychology,

i 3 o

Organizational Behavior and Human Performance, and the Journal of Applied

Behavior Analysis demonstrate the effectiveness of the approach. The appearance

{
% ] of new ouglets such as the Journal of Organizational Behavior Management

' and the continued appearance of books (Connellan, 1978; Luthans & Kreitner,

. -1975; Miller, 1978) and overviews (Andrasik, 1979; Babb & Kopp, 1978; Hamner
& Hamﬁer, i975; Prue, Frederiksen & Bacon, 1978; Schneier, 1974) attest to
the growing interest in this area.

Although the behavioral approach has been recognized primarily for its

use of reinforcement principles, one of its most potentially fruitful aspects

in work settings is its measurement strategies (Bailey, 1977; Goldfried & Kent,

R ST A

1972; Hall, 1971; Hersen & Barlow, 1976; Johnston, Duncan, Monroe, Stephenson
& Stoerzinger, 1978; Kent & Foster, 1977). Behavioral measures can help not
only in clarifying and improving performance on the job, but can also be used

in training and evaluating employees, as well as in evaluating the effects
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At present, the focus within business and industry is on bottom-line
and end-result indices (e.g., sales volume, goods produced, or profit margins).
Unfértunately, measures such as these are affected by numerous extraneous

factors (e.g., economic conditions, seasonal variables, cost of raw materials)

R NN A TR

and they do not necessarily provide sensitive measures of employees' perform-

ance. As a result, it is difficult to rely solely on outcome measures
! é in assessing and improving the performance of employees.

Behavioral measures are used only infrequently by researchers in the
area of industrial/organizational psychology, as a cursory examination of the

- Journal of Applied Psychology, Organizational Behavior and Human Performance,

and Personnel Psychology will prove. Self-report measures or archival

; records provided by the organization predominate. Dipboye and
. Flanagan (1979) found in a review of 300 field studies in the journals listed above
that half of the articles included only self-report data, i.e., current or
retrospective accounts by a person of his or her own behavior, performance,
or attitudes.

Behavioral researchers, on the other hand, seldom rely on self-reports

of performance. Surprisingly, however, few of the studies conducted in

work settings under the rubric of behavior modification use observational

i & measures of performance. Many rely on archival records. Such areas as absent-

eeism (Kempen & Hall, 1977; Orpen, 1978; Pedalino & Gamboa, 1974; Stephens

B T

£ . & Burroughs, 1978), tardiness (Hermann, deMontes, Dominquez, Montes, &
k
‘ Hopkins, 1973), productivity (Adam, 1975; Bourdon, 1977; Chandler, 1977;

3 b Emmert, 1978; Kim & Hamner, 1976; Orpen, 1974), cash shortages (Marholin
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& Gray, 1976), and turnaround time (Runnion, Johnson, & McWhorter, 1978)
lend themselves to the use of archival records and so the focus is on these

end result measures. Observational measures, on the other hand, have primarily
been used in areas such as occupational safety where there are no tangible results
of desired performance (Komaki, Barwick, & Scott, 1978; Sulzer-Azaroff, 1978) and
with personnel whose work does not result in an actual product. The personnel however,
have primarily been restricted to educational and clinical settings, e.g.,

teachers (Cooper, Thomson, & Baer, 1970; Cossairt, Hall, & Hopkins, 1973;

Hall, Panyan, Rabon, & Broden, 1968) and mental health staff (Iwata, Bailey,

Brown, Foshee, & Alpern, 1976; Pommer & Streedbeck, 1974). Little work has
been done with service personnel (e.g., salespersons, bank tellers), pro-
fessionals (e.g., safety officers, architects), or supervisory personnel
(e.g., executives, department chairs).

Although the use of behavioral measures in work settings is relatively
unexplored, this paper will present some potential advantages of using these
measures and describe how they can be used within work organizations. The
development of a behavioral measurement system will be illustrated by examples
from our recent work. Finally, several research issues and directions will

be presented.

Benefits of Behavioral Measures in Work Settings

There are many advantages. to using behavioral measures in work settings.
Employers can obtain more in-depth and direct information about areas with
nonexistent or inadequate measures. Employees can better understand what

is expected and the steps involved in attaining end results. The effects

A
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of new programs and policies can be evaluated systematically. This section
describes some of these advantages andpresents illustrative examples to show
how the measures have been used in work settings.

New look at familiar concerns. Behavioral measures make it possible to

assess many areas of perennial concern in work settings. 1In hospital emergency
rooms, for example, where the treatment of patients in a prompt and humane
manner is of vital concern, systematic measures of the level of employee
performance are rarely made. Service delivery imwvolves interactions that
typically do not result in any tangible product. One of the reasons for the lack
of measurement is that the provision of service does not -lend itself to
traditional measures such as end result indices. In contrast, behavioral
measures often include the specification of complex interactions among persons
and the repeated measurement of performance in the situation. As a part of

a comprehensive program that was set up to improve services provided to incoming
emergency room patients, a behavioral measure was designed to measure "tender
loving care" (Komaki, Note 1). The cor.cept of care was behaviorally defined

in consultation with the nursing staff and was found to include a variety

of different components, including the promptness &nd quality of greetings

and individualized comments (see Table 1). On-site personnel who were not
directly involved in the provision of service observed and recorded a sample

of patient-staff interactions, using the data sheet shown in Table 2. This
measurement system provided direct, objective information about the quality

of service to hospital personnel who, until then, had relied on sporadic

anecdotal reports.

Insert Tables 1 and 2 about here
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. Non-filtered information. A particularly important benefit of behavioral

measures is that they yield information that is less subject to distortion

than the information generated by more traditional methods such as question-

S e I AT R A

naires and ratings. The latter, in particular, are frequently used as a method
of measuring performance. A case in point is the traditional performance appraisal
in which superiors rate the performance of their subordinates on an annual
or semiannual basis in terms of general traits such as initiative and honesty.
The problem with this method of evaluation is that a number of factors, many
of which are subjective, enter into the filtering process. The rater not
only must make notoriously unreliable judgments, but also must summarize a
person's performance over an extended period of time. Behavioral measures,
- in contrast, minimize the influence of the judgment of the rater by
providing operational definitions of performance and by scheduling

assessments at frequent intervals. This increases the likelihood

that the variance in the measures obtained is due to the behavior observed,

not to the rater. Miller (1977), for example, designed an objective worksheet

TR

to record the monthly objectives and earnings of salespersons in a nationwide

chemical sales organization. The objectives were specified in terms of

desired performance related to new business (e.g., visiting potential clients),

forecast accuracy (e.g., achieving a standard 25% error), reporting responsibi-

lities (e.g., completing marketing information summaries), and other miscel-

i laneous categories (e.g., maintaining expenses within acceptable limits),

as well as in terms of end products (e.g., sales volume). This measurement

system provided the basis for the establishment of a token economy program

in which bonuses were made contingent on performance.
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Clarifying expectations. A key feature of behavioral measures is the

pinpointing of desired performance. This specification clarifies expectations
abo&t performance and thereby facilitates improvements in performance. End-
result measures, on the other hand, often do not clearly specify what employees
are supposed to do to achieve the desired outcome. 1In the area of occupational
safety, for instance, primary emphasis is usually placed on reducing the number
of disabling and medical treatment injuries. Unfortunately, however, these
indices do little to illuminate what employees should do when performing on

the job. In several recent studies (Komaki, et al., 1978; Komaki,

Heinzmann, & Lawson, Note 2), specific safety practices were identified based
on previous accident reports and defined in objective terms as shown in Table
3. Instead of stressing the reduction of accidents, employees were reinforced
for consistently performing their jobs in a safe manner with a resulting increase

in the level of safe performance and a reduction in the number of injuries.

Iﬂéert Table 3 about here

Shaping potential. When behavioral measures are used, the components

of a desired performance outcome are typically identified. An additional
advantage which results from this is the possibility of designing a shaping
strategy based on these components of performance. Desired performance, parti-
cularly when complex, seldom occurs in the desired form initially. Schneier
(1973) described the use of a shaping strategy with the hard-core unemployed.
In assessing the situation he found that most of the trainees dropped out

before learning the task. To increase the success rate, he devised a shaping

program in which the behavioral components of the task were iirst specified.
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Reinforcers were then provided after successful completion of the first component.
Later, completion of more components was required for reinforcement until the
entire task was accomplished. The result was the successful achievement and
maintenance of the desired task by reinforcing successive approximations

to that performance.

Alternative evaluation strategies. The repeated measurement of performance

is advantageous because it provides the basis for within-group experimental
designs. These designs are especially appropriate in evaluating the effects

of programs in organizaticns. In most work settings personnel cannot be randomly
assigned to different treatment groups. Within-group designs, however, can

be readily applied to existing departments, groups, or plants and are comparable
with control group designs in terms of the conclusions one can draw (Komaki,
1977). Kempen and Hall (1977), for example, employed a multiple-baseline

design across different plants to evaluate the effects of an absenteeism

reduction program in a large manufacturing company.

Assessment of changes over time. The use of repeated measures also

provides a more detailed view of performance as it changes over time. This

is particularly import;nt in monitoring the effects of programs. For instance, ' -
Panyan, Boozer, aqd Morris (1970) used a repeated measurement system to assess
tﬂe effects of a training and a feedback system on the behavior of institutional
staff. Weekly measurements made it possible to assess the dwindling effect

of the training and to take corrective actions. If the aufhors had used a
pre-post evaluation system to assess the effects of the training program,

their conclusions might have been totally different. Depending on how long

after the training course the post measurement took place, they would have

oo w3 v
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concluded the training was a complete success, moderately fruitful, or not
worth the trouble. None of these conclusions would have reflected the true
course of events.

Potential Uses of Behavioral Measures in Work Settings

The use of behavioral measures is a key feature of many motivational
programs designed to improve work performance. The potential utility of these
measures, however, is not confined to these programs alone. There are several
organizational functions that could benefit from the use of these measures.

Behavioral measures could be used to great advantage in the area of
training. As reviews of the training literature attest (Campbell, 1971;
Goldstein, in press), most training programs are designed with little or
no systematic assessment of training needs, and such programs are rarely
evaluated. It is commonly assumed that training is effective, but few data
are collected. When the effects of training are evaluated, the primary measures
are the participants' subjective reactions to the experience and possibly a
didactic examination of the topics discussed. Assessments are rarely made
to determine whether participants actually changed their performance on the
job. Behavioral measures could provide valuable information in both the assess-
ment of training needs and training evaluation, particularly when combined
with behavioral specifications of desired job performance. Direct observations
of performance would reveal which skills demonstrated on the job are adequate
and which are not. Training programs could then be designed to address the
specific deficiencies observed. Evaluation of the effects of training would
consist of a continued assessment of the skills covered in training in order
to determine if improvements in these specific areas of performance occurred

during training and were maintained on the job.




Behavioral Measurement

» 10

Behavioral measures could also be used to great advantage in performance

appraisal, the periodic evaluation of an employee’s performance in the

crganization. The most commonly used measure of managerial personnel, for

example, is global ratings (e.g., rank all managers in Divison Q in terms

of their overall effectiveness), as discussed in the classic text on managerial

effectiveness (Campbell, Dunnette, Lawler, & Weick, 1970). While interrater

agreement is usually acceptable, the basis on which judgments are made is

E not clear. Global ratings yield no information about managers' differing levels
B ‘ of effectiveness in handling different aspects of their jobs. Outcome measures
E » 2 (e.g., quantity of organizational output, absenteeism rates) are frequently

1

used as an alternative to global ratings, but the sole use of these also presents

a problem because the outcomes may nmot be totally under the manager's control.
In the job of a district manager, for example, sales volume is affected by

economic conditions, territorial differences, competitive advantages, and ad-

vertising, as well as by the efforts of the district manager and the sales
force. Another measurement approach is dimension based. With dimension-
based scales, job dimensions (e.g., quality, knowledge, punctuality) are

anchored by scale points in the form of numbers, adjectives, or behaviors.

See Table 4 for examples of dimension-based scales with numerical and adjectival

TR P LT S0V TRTIOREpY ITT S IPWor Tarur ) NP PUSTENe, SR P E P PO R T TP s e

scale points that have been used recently to evaluate top level government offi-

A Snie SBT

cials. The major drawback of these scales is that the dimensions and the anchor
points are not clearly defined. A person who is rated low in terms of quality

of work, for instance, may not learn from the evaluation how to improve work

o S YR SR M0
TR T R e -

quality.
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Insert Table 4 about here

" Another measurement approach recently recommended by some industrial/

N o i S

: organizational psychologists (e.g., Blood, 1974) is a dimension-based scale
with behavioral scale points. Referred to as "bechaviorally anchored rating
scales" or "behavioral expectation scales (BES)', the scale anchors are behaviors

rather than adjectives or numbers as illustrated in Table 5. A sales manager,

L N e R L

Insert Table 5 about here

o 2 e

for example, may be rated fairly well on the dimension of supervision because

he or she "could be expected to exhibit courtesy and respect toward his sales

¥ personnel." Although BES are a considerable improvement over global, outcome,
or dimension-based scales with numerical or adjectival scale points (e.g.,
DeCotiis, 1977), they do not constitute behavioral measures. The behaviors that

a superior has seen a manager demonstrate may not resemble any of the specific

! anchors on the scales. As a result, the manager is required to extrapolate from

observed behaviors to those which could be "expected" as defined by the scale

anchors. In addition, superiors do not observe in situ and then record
| immediately. Another difference is that performance is estimated relatively
infrequently and summarized over fairly long periods of time (three to six
months would not be unlikely). The assumption is that raters can capture accu-

rately differences in performance that span months in time by means of a single

index. Behavioral measures, on the other hand, differ from the measures typically
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used in the area of performance appraisal. Desired job behaviors are defined
objectively, and performance is measured in the job setting on a frequent

basig, as often as daily and no less than monthly. The use of behavioral measures
of performance provides objective and reliable information about a given person's

performance. This information can be used to make suggestions for improvements,

to provide criteria for the allocation of organizational rewards (e.g.,
salary increases), and to identify promotable employees from the internal
work force.

As yet, there are few reports of the use of behavioral measures in the
areas of training or performance appraisal. Nevertheless, there are discernible
trends in the direction of more specific measures of job performance and an
increasing recognition of the potential value of these measures. Some industrial/
organizational psychologists are beginning to caution against the predominant
use of indirect methods and to emphasize the importance of describing behaviors
in concrete, observable terms (Campbell, 1971, 1977; Beatty, Note 3).

There is also an increasing emphasis on detailed specification of job
performance in two major areas (goal setting and management by objectives)
of the industrial/organizational psychology literature f(e.g., Locke, 1968; McConkie,
1979). There is growing evidence that specific goals, when accompanied by
feedback, lead to higher productivity than vague, unspecified '"do your best"
type exhortations (Becker, 1978; Erez, 1977; Strang, Lawrence, & Fowler,

1978). Judging from the trends thus far, there is little doubt that the use
of behavioral measures will find increasing acceptance in the future.

Instrument Development

Numerous decisions must be made in the process of developing a measurement

system. The first decision involves selecting one area of interest from

Slh il e Sl ol
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the spectrum of potential areas. Once the area of interest has been selected,

e

it is necessary to determine the various components of performance that contri-

bute to that area and the desired outcome of that performance. The best

S

methods of measuring these particular components must then be established.
Although the choice of dependent variables has been acknowledged as
crucial to the quality of research efforts (Ellingstad & Heimstra, 1974),

the behind-the-scenes decisions surrounding the choice and the operational

—

otar O saises. -

definition of measures are rarely discussed in the literature. Kent and

Foster (1977) lament the fact that "such basic measurement decisions seem

NS

to reflect the whim or habits of the individual investigator" (p. 318) and :
suggest systematic and empirical attention to these aspects. In this section
some of the considerations involved in the development of a measurement instrument : |

will be discussed. An example from our recent study in the military will i 4

olitua ks

be used in illustration. Although the considerations presented are not ex-

haustive they are representative of those which led to the selection of the
final measurement system.

Preventive maintenance study. The purpose of the study was to design,

implement, and evaluate a behavior analysis program to improve preventive 4
maintenance in a Fleet Marine Force Unit. Improvements were desired in prevent-
ive maintenance so as to prolong the useful life of equipment. As a result
of the many activities and conditions that were found to comprise the area,

the measurement system included five separate components of preventive main-

tenance.

a) Time utilization. Monitors observed and recorded the number of indi~

viduals present and engaged in preventive maintenance.

b) Supervision. Monitors observed and recorded whether a supervisor
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was present when subordinates were on duty.

c) Knowledgg/training. Monitors assessed the operators' knowledge

of weekly preventive maintenance activities.

d) Action taken. Monitors determined the extent of follow-through,

i.e., whether items identified as needing attention were corrected or

the necessary actions for ordering parts or further repairs were initiated
promptly.

e) Condition of vehicles. Limited Technical Inspections were conducted

to determine the condition of a sample of vehicles each week.
Observations were conducted by retired Marines on a weekly basis during
scheduled preventive maintenance times for items a, b, ¢, and d. An
independent inspection unit was responsible for item e.

Because different components of maintenance were considered, it was
possible to assess what specific areas needed improvement. A sensitive measure
of the level of performance could be obtained since performance was observed
directly in situ and immediate products cf behavior (e.g., the repaired part)
were examined. It was possible to employ a multiple-baseline design and to
identify trends in performance with repeated measurement. Finally, various
sources of error were minimized by employing different converging measures
of preventive maintenance.

Steps in instrument development. The first decision involved in measure-

ment development, the identification of an area of interest, often goes un-

recognized, as though the choice of dependent variables was immediately apparent.
In work settings, decision-making is normally a joint process between on-site

personnel and researchers, with the former leading the way. On-site personnel

usually identify areas of interest to them and researchers choose among those




Behavioral Measurement

15

presented in accordance with their own interest and expertise. Rarely, if
ever, do researchers successfully persuade on-site personnel to seriously
consider areas that they themselves do not think are important.

In the preventive maintenance study, safety initially concerned persons

in one section of the organizationj however, former commanding officers noted

T RIS

that equipment maintenance rather than safety was a recurring problem. Further

b A

discussions revealed that most of the problems were perceived to occur with

the lowest level workers who were not full-time maintenance personnel and

whose primary duties were not maintenance-related (operators and crewmen).
Therefore, research efforts were focused on these personms.
Once the area of interest is identified, the next step is to determine

g the different components of the area to be measured. In work settings, on-site

personnel usually focus on end results or bottom-line indices; they seldom
identify specific areas of performance which need improvement. As a result,
it is necessary to determine all the ways in which performance can contribute

to the desired outcome in order to determine which components of the area

of interest are to be measured. To identify the various components of an

area of interest, four sources of information are typically used:
a) On-site personnel, including supervisory, on-line, and staff personnel;
b) Archival records such as policy statements, technical manuals, organi-
zation charts, and annual reports;
c) Existing systems related to the area of interest such as ongoing
record keeping procedures; and
d) Pertinent business and professional literature, e.g., industrial/
organizational psychology journals, technical reports, and trade magazines.

In the preventive maintenance study, all of these sources of information

A it
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were used, and persons at all levels of the organization were consulted.
A large array of archival records ranging from technical manuals to a division
1ns;ection checklist (the single most helpful document) were perused. Three
primary systems related to preventive maintenance were identified: a computer-
ized infofmation system reflecting the current status of all vehicles; an
independent inspection unit which audited maintenance performance on an annual
basis; and a motor transport school which provided specific instruction in the
area of preventive maintenance. Lastly, a search of the literature, primarily
technical reports, was conducted.

Based on the above sources of information, four aspects of performance
were identified as components of the area of preventive maintenance. Time
utilization was mentioned by on-site personnel in particular as an important
factor, with persons noting either the minimal number of hours per week scheduled
for maintenance activities or the minimal time spent by personnel during
these time periods. Supervision was included because on-site personnel felt
there was a direct relationship between the amount of supervision and the
quantity and quality of work. The importance of adequate training was suggested
by anecdotal reports of the effects of incorrect maintenance and by the litera-
ture review which was predominated by training-oriented studies. The extent
of follow-through was judged to be an important component as a result of two
factors: an emphasis was placed on ongoing record keeping by the independent
inspection unit and repairs requiring additional parts or higher level maintenance
could not be accomplished if proper records procedures were not initiated.
In addition to these areas of performance, the vehicles themselves were examined
to assess whether improvements in performance would have an effect on the condition

of the vehicles.

-
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The next step in the design of the measurement system is to determine

the specific methods of data collection. While it might appear that these

methods would be obvious, there are many decisions yet to be made. Quite

often the measures that would be most appropriate from a methodological standpoint
are not practical to implement. Constraints are imposed by the necessity of
working within an existing operational structure which place limits on or pre-
clude measurement alternatives. Consequently, compromises must be made to achieve
the best practical balance of the ideal and the feasible. 1In the preventive
maintenance study, for example, plans were initially made to have monitors

observe persons conducting weekly preventive checks and record whether or not
specific items in need of maintenance were correctly identified or serviced

or both. Problems were encountered with this initial approach, however.

Items on the preventive maintenance checklist were not completed in any specific

order and personnel did not immediately note which items they had checked,
thereby making it difficult to assess the correspondence between persons'

actions and items on the checklist. The checks often required only visual

inspections and involved vehicle parts in locations accessible to only one person
at a time, thereby making it difficult for monitors to assess reliably whether
designated items had been checked properly. As a result of these difficulties,
the initial approach was determined to be unfeasible. In its place, two
measurement systems were designed. One, Time Utilization, involved a procedure
in which monitors recorded the number of persons who were present and the number
of persons on task during scheduled maintenance periods. The definition

« of on task included general activities such as manipulation of vehicle parts
and marking of checklists. The second, Action Taken, started with a sample

of individual items in need of maintenance or repair. Monitors (or designated
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mechanics) examined the items independently and noted whether the items were
corrected or whether the necessary actions for ordering parts or further repairs
wer; initiated, or both.

Another set of decisions involves sampling. Usually one cannot collect
_ data on all persons at all times on all aspects under all conditions. As
a result it is necessary to sample. In the preventive maintenance study
decisions had to be made about which personnel to query, which vehicles to
monitor, which questions to ask, and which items to examine. In such cases
as vehicle selection, random sampling with replacement was used. In other cases,
selection was made on the basis or priorities. For instance, select items needing
repair were chosen for assessment of action taken each week. The priorities were
established by having on-site personnel rate the importance of all items on the
weekly preventive maintenance checklists on a seven-point scale. Based on these
ratings, the items were then rank ordered. In each vehicle selected for examination,
the three items having the highest ranks were selected for further analysis. In
this way, those items which were judged to be more important were emphasized

rather than given equal weight with those items considered to be less important.

General considerations in measurement development. The formulation of

the measurement systems in the preventive maintenance study highlights
the process of instrument development. In this particular situation,
the process was directed by some general guidelines that are relevant to a
variety of work settings.

First, it is necessary to keep the original area of interest firmly in
mind. It is often tempting to select measures because of their convenience
and availability. Unfortunately, however, available indices sometimes do not

reflect the area of interest. Although checklists were readily available
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in the preventive maintenance setting, they reflected what persons said they did
rather than what they actually did.
= It also is important to select measures that reflect worker performance
as directly as possible. Measures that concentrate solely on end results
are often insensitive to performance changes on the part of workers. It
was found in the preventive maintenance study, for example, that the condition
of the vehicles, an end result measure, could be affected by such factors
as the age of the vehicles, the supply system, variations in use, and the availa-
bility of funds, as well as by preventive maintenance activities.

Finally, it is advantageous to use more than a single measure of the area
of the interest. This strategy makes it possible to pinpoint individual areas
of performance that need improvement. It also provides converging information,
which can help to rule out different sources of error. Finally, when end result
measures are used in combination with measures of performance, the relationsﬂip
between these two can be assessed.

Implementation Issues and Future Research Directions

Although there are many benefits associated with the use of behavioral

measures in work settings, several issues remain concerning their use. Questions

are frequently raised by both researchers and practitioners regarding the reactions

of workers to the fact that they are being observed and the potential biases
of the persons doing the observing. Another more technological issue involves
the cost of collecting behavioral observations. In the next section these
issues are discussed and some suggested directions for future research are
outlined.

Knowledge of being observed. As indicated above, some of the questions

most frequently asked about the use of direct observations involve emplioyees'
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knowledge that observations are taking place. Can the improvements obtained

i

in gerformance be attributed to the fact that observers know that they are being

observed? How do you know that employees are not behaving differently when

observers are present than when they are not there? Questions such as these

involve the reactivity of the measures. While most questions of this type
do not distinguish very clearly between them, reactivity effects can pose two f
types of threats to validity, one to internal validity and one to external
validity.

Reactivity is a problem for internal validity if there is the possibility

T T

- that the knowledge of being observed contributes to changes in performance.

In many cases, however, this is not of concern. In situations where the per-

formance of workers is being observed repeatedly in a within-group experi-

mental design, direct observations are conducted during both baseline and treat-

ment conditions. Therefore, improvements in performance during treatment

cannot be due to the reactivity of the measure per se. Any presumed lasting
effect of the reactivity of the measure would occur during both baseline and

treatment situations and should contribute a constant error throughout the

O N NS s ¥

course of observation. When control group designs are used, however, it should
be determined whether all groups were observed. If so, improvements cannot
be attributed to the reactivity of the measure. If not, then reactivity may

be a plausible alternative hypothesis and conclusions should be drawn accordiingly.

: While reactivity typically poses minimal threats to internal validity,

questions concerning external validity are not so easily answered. Can the

results be generalized only to situations in which observers are present?

In many work settings, programs are set up in such a way as to satisfy the

conditions under which discrimination learning occurs. The observer's presence

- ”,-._‘-,. e T T S 2
2 5 . ; > - PR, A S e 4 3~ - v
J ? T T RO ai i s ? PO ey gl mi st Al - Ly~ Ll



Behavioral Measurement

21

is associated differentially with the delivery of consequences for the
behdviors observed. Only when the observer is present are the behaviors
observed related to the outcomes provided in the program. A possible out-

come of this arrangement is that the observer will become a discriminative
stimulus for performance, i.e., improvements will be obtained, but they

will be confined to the presence of the observers. Although the question of
generality is frequently raised by both practitioners and researchers, there
is little evidence on the effects of observers on workers' performance.

Future work which recognizes this type of reactivity issue as & question of the

stimulus control of performance should contribute to our understanding of

the conditions under which such effects occur, as well as methods for dealing
with this potential concern.

Our recent experience in work settings, while not directly concerned
with reactivity issues, provides some encouraging evidence on this issue.
In a study of safety in a food manufacturing firm (Komaki, et al, 1978),
observers recorded the performance of workers on the plant floor for 55-

minute periods, four times a week for six months. Substantial improvements

in performance were reflected in the data collected by these observers when

a safety improvement program was introduced. Support for the generality

of these improvements was provided by the accident records for that period,
which showed that the injury frequency was reduced by a factor of five after
the introduction of the safety program. Since the observation periods comprised
only a small percentage of the working hours, it is unlikely that such sub-
stantial improvements could have been obtained had the improvements been con-
fined to the periods during which the observers recorded performance. The

use of an end result measure such as this in conjunction with direct observational
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- measures can provide helpful information regarding the generalization of

improvements to non-observation periods.
" Efforts are underway to address this issue of the generalization of
results in our current research. Presently, safety performance is being observed

for approximately one hour, three times a week by outside observers. 1In addition,

in-house personnel have been asked to observe the same behaviors as those

noted by the outside observers at other times and in a manner that does not

reveal that they are recording. These in-house observations will provide
an indication of the extent to which performance obtained in the presence

of known observers is maintained in their absence.

{ Observer bias. A related concern involves the possible biases of the

% persons recording the data. In work settings, the role of observer can be
served by outside observers, supervisory personnel, or the employees them-
selves. Supervisory personnel have been identified traditionaliy as the
most likely candidates to obtain information about the performance of their ¥
subordinates. However, their credibility is sometimes questioned because

of the notoriously subjective judgments they are typically asked to make. {

Employees are often assumed to be too lenient in evaluating their performance,

although recent reports from the job redesign and enrichment literature
indicate positive results when employees are given responsibility for mon-
itoring their own work (Ford; 1973; Janson, 1971). Outside observers are likely
to be perceived as more objective since they are not subject to evaluative influences
within the organization. Nevertheless, it may not be feasible to use them
in many work settings.
While these notions of the relative biases of the different observers

are intuitively reasonable, there is very little systematic information avail-
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able on this topic. Furthermore, other variables may have greater impact

on the potential biases in observation. Supervisors as a group, employees
as a group, or outside observers as a group are probably not more or less
likely to provide accurate information as a function of their position in

the organization. Rather, the contingencies under which they operate and the

P R S R

ways in which the data are used are likely to be responsible.
Various ways of minimizing potential bias have been suggested (Kent
& Foster, 1977; Nelson, 1977). Highly specific codes, for example, have
been found to be less subject to bias than more global ratings. The accuracy
i of self-monitoring has been found to be enhanced by monitoring accuracy and
by reinforcing persons for reporting accurately. Self-monitoring of performance

can be a potentially useful tool in work settings, particularly with professional

and supervisory personnel. Unfortunately, the latter suggestion for enhancing
accuracy requires a second estimate of performance (e.g., information collected
by the worker regarding time spent on task A and B and collaborative infor-

mation collected by another source). In many work settings, additional estimates

of performance are not readily available so that it is difficult to monitor !
or reinforce accuracy except on a very lean schedule. Further attempts to
assess the conditions under which persons are more likely to provide un-
biased observations would contribute substantially to the utility of direct
observational measures.

Measurement costs. Contrary to some popular views, the relative costs

of collecting direct observations as opposed to more traditional measures is
not of paramount concern with persons in business, industry, and government

settings. One of the reasons for this lack of concern may be related to the

:
£

fact that there is little information regarding the cost of traditional measures.
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Although businesses and industries are all concerned with bottom-line indices,
few.organizations systematically estimate the worth of their human resources,
let alone the costs involved in measuring employee performance. Such well-
established functions as training and such long standing problems as turnover
are infrequently assessed in terms of their direct and indirect costs.

Pre;ently, little information is available about the costs of measuring
performance, whether it be using traditional or behavioral measures. If
costs are discussed, they are usually based on gross estimates or they neglect
indirect costs such as supervisory time spent coordinating the system.

Behavioral researchers are encouraged to follow the lead of some pioneers
in the profession of accounting where changes are taking place as a result of
a broadening concept of economic effectiveness. Variables which have traditionally
been used to represent economic effectiveness include items such as the volume
of goods or services produced and the cost of output. Recently, however, attention
has focused on such nonproductive events as absenteeism, turnover, and work
disruptions. Several accounting methods have been proposed (Alexander, 1971;
Flamholtz, 1974; Macy & Mirvis, 1976), to express indicators
of work performance that fit this broader conception of effectiveness in financial
terms. Distinctions are made between asset models and expense models in human
resource accounting. Asset models reflect the organizations' investment
in employees and are directed toward assessing the value of employees as
capitalized resources. Expense models, on the other hand, measure the economic
effects of employees' behavior.

Using the human resource accounting expense model (Macy & Mirvis, 1976;

Mirvis & Lawler, 1977), we are currently attempting to assess systematically
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the financial impact of improved safety practices that result from a safety
improvement program. Determinations are made so as to assign fixed, variable,

or ;pportunity costs to various behaviors. When an accident occurs, for example,
one first asks whether a) the worker is missing from his/her station, b) there

~ is a replacement from an extra work force, or c) a replacement is t ~sferred

. from another job. If it is determined that a replacement is transferred from
another job, then one assesses whether the replacement is adequately trained

for the job and determines production and quality changes, and training costs.
The above model might be useful in estimating the costs involved in implementing
a behavioral measuring system as opposed to a more traditional measurement
system. If more costs are incurred for the former, which is probably the case,
then one might wish to determine whether the benefits outweigh the additional
costs. Whatever the outcome, the information could be used when discussing

the relative merits of the different types of measurement strategies. Another
alternative would be to design different types of behavioral measures and determine
their relative costs so as to identify the most cost-effective type of measure.
There is probably a balance between the richness of the information obtained

(and the cost) and the potential benefits.
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Summar

Within the last decade, programs based on a behavioral approach to J
manégement have been successful in improving performance in a wide variety
of business, industry, and government settings. One of the most promising
aspects of the behavioral approach is its measurement strategies. The

objective definition of desired performance and the repeated measurement

of these behaviors in the job setting are in contrast to traditional measures
used in work settings. In spite of their promise, tehavioral measures are
seldom used by either practitioners or researchers in work
settings. Businesses and industries commonly use end result or bottom-
line indices, whereas industrial psychologists typically employ self-report
measures.

Benefits associated with the use of behavioral measures are manifold.
They provide information about areas with nonexistent or inadequate measures;

they yield relatively direct, non-filtered information about performance;

they help to clarify expectations about performance; they provide the possi-
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bility of using shaping strategies; they lend themselves to within-group evalu-
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ation designs; and they provide the basis for assessing changes in performance

over time. In addition to their use in motivational programs, behavioral

measures are potentially beneficial in the areas of training and performance
appraisal. Recent trends in the industrial/organizational literature indicate
that behavioral measures will be increasingly accepted in the future.
i Our preventive maintenance study illustrates the steps taken in the deve-
lopment of a measurement instrument in a work setting. These include: 1) identi-
fying the area of interst, 2) determining the various components of the area i

of interest, and 3) selecting specific measurement strategies. In work settings
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the first step is normally a cooperative process involving both on-site personnel
and researchers, with the former leading the way. To determine the ways in
whic; performance can contribute to the desired outcome, on-site personnel,
archival records, existing systems, and pertinent literature should be consulted.
The selection of specific methods of data collection may require a ;ompromise
between the ideal and the feasible. General guidelines for instrument develop-
ment include constant referral to the original area of interest, the choice

of measures that are as directly related to worker performance as possible,

and a consideration of multiple measures as a means of providing converging

information.

Although behavioral measures are increasingly being used in work settings

PO R S T

to great advantage, several issues concerning direct cobservations remain
unresolved. Three problems in particular are cited with regard to the
{ effects of the knowledge of being observed, the possibility of observer bias,
and the relative costs of implementing behavioral measures. Because these
issues are critical for practitioners and researchers alike, further research
directed to their resolution is certain to have a major impact on the success- 4

ful use of behavioral measures in work settings.
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Table 1
Sample Items in Behavioral Measure of

Tender Loving Care in a Hospital Emergency Room (ER)

Did one of the ER staff acknowledge (e.g., I'll be with you in a moment.
Smile or nod) the patient (or one of the members of his/her party) within
15-seconds of the patient standing in front of (within 3 feet) the

ER counter? )
Was the patient given a greeting (e.g., Good afternoon, Can I help you?) :

Did the staff member look at the patient when s/he greeted him/her?

Did the staff member make an individualized comment to the patient (e.g., 1
We just had another patient with a bee sting yesterday. or You're looking
really flushed. Would you like to take a seat while I finish getting

this information?)?

Source: Komaki, Note 1.
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- Table 2
Data Sheet Used to Record Care

in a Hospital Emergency Room (ER)

Check the appropriate boxes for each patient-staff interaction

Time Yes No N/A or N/O

1. Within 15-seconds

2. Greeting

3. Eye contact during greeting

4. Introduction of ER Record

5. Eye contact during introduction

» 6. Individualized comment

7. Eye contact during comment

8. Within arm's reach

9. Time -Dr.

L

10. Next step

Source: Komaki, Note 1.




Behavioral Measurement

37

Table 3
Sample Items in Behavioral Measure of Safety

in a Food Manufacturing Plant

Makeup department

When picking up pans from the conveyor belt, no
more than two pans are picked up prior to placing
the pans on the pan rack.

Roll pans are stacked no higher than the rear rail
of the pan rack.

When lifting or lowering dough trough, hand holds
and at no time loses contact with dump chain.

When pulling dough trough away from dough mixer,
hands are placed on the front rail of the dough
trough and not on the side rails.

Wrapping department
There are no cardboard spacers (defined as card-
board 30 mm equare or larger) on the floor.
When cutting wire bands from stacks of boxes or
spacers, employee cuts with one hand and holds
the metal strap above the cut with the other hand.
When moving conveyor, at least one person is on
each end.
When handling a skid, employee attempts to break
its fall in some manner, for example, sliding it off
i rather than letting it fail flat on the floor.

Both departments
When mechanical problems arise (e.g., pans jam on
conveyor belt, belt breaks), the machine is turned
off (the machine is off when the on-off switch is in
the off position and machine moving parts have
stopped) or maintenance is notified.

Source: Komaki, Barwick, & Scott, 1978.




Table 4

Behavioral Measurement

Example of Dimension-Based Rating Scales

with Numerical and Adjectival Scale Points

How well does this person get along with:

Superiors
Peers
Subordinates

Outsiders

1 2
1 2
1 2
1 2
not well

How confident is this person?

Source: Newsweek, 1979.

X X

self-
doubting

3 4
3 4
3 4
3 4
X X
confident

38
5 6
5 6
5 6
5 6
very well
X X
cocky
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. Table 5
Behavioral Expectations Rating Scale
for the Effectiveness with which Department Managers

Supervise their Sales Personnel

-

Could be expected to conduct a full day’s sales
clinic with two new sales personnel and thereby
develop them into top sales people in the depart-

ment.

Could be expected to give his sales personnel con- ——— 8
fidence and a strong sense of responsibility by dele-
gating many important jobs to them.

7 —|—— Could be expected never to fail to conduct training
meetings with his people weekly at a scheduled
bour and to convey to them exactly what he

expects.

« ——06
Could be expected to exhibit courtesy and respect
toward his sales personnel.

Could be expected to remind sales personnel to
§ —|—— wait on customers instead of conversing with
each other.

Could be expected to be rather critical of store
standards in front of his own people, thereby —— 4
risking their developing poor attitudes.

Could be expected to tell an individual to come in
anyway even though she/he called in to say she/he

was ill.
3 =l
Could be expected to go back on a promise to an
individual whom he had told could transfer back
into previous department if she/he didn't like the
new one. I FES—, |

Could be expected to make promises to an indi-
vidual about her/his salary being based on depart-
ment saies even when he knew such a practice was
? 1 —|—— against company policy.

Source: Campbell, Dunnette, Arvey, & Hellervik, 1973.




P4=5/A1

LIST I
MANDATORY

-Office of Naval Research (3 copies)
(Code 452)

800 N. Quincy St.

Arlington, Virginia 22217 L
Defense Documentation Center (12 copies)
Accessions Division
ATTN: DDC-TC

Cameron Station
Alexandria, Virginia 22314

452:XD:716:rmb
78u452-883
June 1979

Commanding Officer

Naval Research Laboratory (6 copies)
Code 2627

Washington, D. C. 20375

Science and Technology Division
Library of Congress
Washington, D. C. 20540

LIST 2
ONR FIELD
Commanding Officer Psychologist
ONR Branch Office ONR Branch Office
Bldg. 114, Section D 536 S. Clark St.
666 Summer St. Chicago, Illinois 60605
Boston, Massachusetts 02210
Commanding Officer
Psychologist ONR Branch Office
ONR Branch Office 1030 E. Green St.
Bldg. 114, Section D Pasadena, California 91106
666 Summer St.
Boston, Massachusetts 02210 Psychologist
ONR Branch Office
Commanding Officer 1030 E. Green St.
ONR Branch Office Pasadena, California 91106
536 S. Clark St. ;
Chicago, Illinois 60605
LIST 3

ARPA

Director (3 coples)
Program Management

ARPA, Room 813

1400 Wilson Blvd.
Arlington, Virginia 22209

Director

Cybernetics Technology Office
ARPA, Room 625

1400 Wilson Blvd.

. Arlington, Virginia 22209

15 i LA A 2455

R 3

B U o ol e e s




§

LIST &

CURRENT CONTRACTORS

Dr. Ben Morgan
Performance Assessment

e Laboratory

0l1d Dominion University
Norfolk, Virginia 23508

Dr. H. Russell Bernard
Department of Sociology

and Anthropology
West Virginia University
Morgantown, West Virginia 26506

Dr. Arthur Blaiwes

Human Factors Laboratory, Code N-71
Naval Training Equipment Center
Orlando, Florida 32813

Dr. Milton R. Blood

College of Industrial Management
Georgia Institute of Technology
Atlanta, Georgia 30332

Dr. David G. Bowers

Institute for Social Research
P.0. Box 12‘8

University of Michigan

Ann Arbor, Michigan 48106

Dr. Joseph V. Brady

The Johns Hopkins University
School of Medicine

Division of Behavioral Biology

Baltimore, Maryland 21205

Dr. Norman G. Dinges

The Institute of Behavioral Sciences
250 Ward Avenue - Suite 226
Honolulu, Hawaii 96814

Dr. John P. French, Jr.
Institute for Social Research
University of Michigan

Ann Arbor, Michigan 48106

Dr. Paul S. Goodman

Graduate School of Industrial
Administration

Carnegie-Mellon University

Pittsburgh, Pennsylvania 15213

Dr. J. Richard Hackman
School of Organization and Management
Yale University

56 Hillhouse Avenue

Nev Haven, Connecticut 06520

Dr. Asa G. Hilliard, Jr.
The Urban Institute for
Human Services, Inc.
P.0. Box 15068
San Francisco, California 94115

Dr. Charles L. Rulin
Department of Psychology
University of Illinois
Champaign, Illinois 61820

Dr. Rudi Klauss

Syracuse University

Public Administration Department
Maxwell School

Syracuse, New York 13210

Dr. Judi Komaki

Georgia Institute of Technology
Engineering Experiment Station
Atlanta, Georgia 30332

Dr. Arthur L. Korotkin
Vice-President and Director
Washington Office

Richard A. Gibboney Associates, Inc.
10605 Concord St., Suite 203A
Kensington, Maryland 20795

Dr. Edward E. Lavler

Battelle Human Affairs Research
Centers

4000 N.E., &lst Street

P.0. Box 5395

Seattle, Washington 98105




LIST 4 (cont’d.)

Dr. Arie Y. Lewin

Duke University

Duke Station

Durham, North Carolina 27706

Dr. Ernest R. May

Harvard University

John Fitzgerald Kennedy .
School of Government

Cambridge, Massachusetts 02138

Dr. Arthur Stone

State University of New York
at Stony Brook

Department of Psychology

Stony Brook, New York 11794

Dr. D. M. Nebeker
Navy Personnel R&D Center
San Diego, California 92152

Dr. Thomas M. Ostrom

The Ohio State University
Department of Psychology
116E Stadium

404C West 17th Avenue
Columbus, Ohio 43210

Dr. Manuel REmirez

University of California at Santa Cruz
Clark Kerr Hall #25

Santa Cruz, California 95064

Dr. Saul B. Sells

Institute of Behevioral Research
Drawer C

Texas Christian University

Fort Worth, Texas 76129

Dr. Richard Steers

Graduate School of Management
and Business

University of Oregon

Eugene, Oregon 97403

Dr. James R. Terborg
University of Houston
Department of Psychology
Houston, Texas 77004

Dr. Howard M. Weiss

Purdue University

Department of Psychological Sciences
West Lafayette, Indiana 47907

Dr. Philip G. Zimbardo
Stanford University
Department of Psychology
Stanford, California 94305

Dr. Joseph Olmstead

Human Resources Research Organization
300 North Washington Street
Alexandria, Virginia 22314

Dr. Edwin Locke

University of Maryland

College of Business and Management
and Department of Psychology

College Park, Maryland 20742

Dr. Clayton P. Alderfer

Yale University

School of Organization and Management
New Haven, Connecticut 06520

Dr. Larry Cummings

University of Wisconsin-Madison

Graduate School of Business

Center for the Study of
Organizational Performance

1155 Observatory Drive

Madison, Wisconsin 53706

Dr. Benjamin Schneider
University of Maryland
Department of Psychology
College Park, Maryland 20742




LIST 5

MISCELLANEOUS

Air Force

AFOSR/NL (Dr. Fregly)
Building 410

- Bolling AFB

Washington, D. C. 20332

Hilitary Assisstant for Human Resou;ces

OAD (ESLS) ODDR&E
Pentagon 3D129
Washington, D. C. 20301

Technical Director
AFHRL/ORS
Brooks AFB, Texas 78235

AFMPC/DPMYP
(Research and HMeasurement Division)
Randolph AFB, Texas 78148

Air University Library/LSE 76-~443
ltaxwell AFB8, Alabama 36112

Air Force Institute of Technology
AFIT/LSGR (Lt. Col. Umstot)
Wright-Patterson AFB, Ohio 45433

Army

Office of the Deputy Chief of Staff
for Personnel, Research Office

ATTN: DAPE~PBR

Washington, D. C. 20310

Army Research Institute (2 copies)
5001 Eisenhower Avenue
Alexandria, Virginia 22333

ARI Field Unit - Leavenworth
P.0. Box 3122
Fort Leavenworth, Kansas 66027

Headquarters FORSCOM
ATTN: AFPR-HR
Ft. McPherson, Georgia 30330

CAPT Joseph Weker

Department of the Army

Headquarters, 32D Army Air
Defense Command

APO New York 09175

ARI Field Unit -~ Monterey
P.o. Box 5787
Monterey, California 93940

Marine Corps

Dr. A. L. Slafkosky

Code RD-1

HQ U.S. Marine Corps
Washington, D. C. 20380

Commandant of the Marine Corps
(Code MPI-20)
washington, D. C. 20380

Coast Guard

Mr. Richard Lanterman

Chief, Psychological Research Branch
U.S. Coast Guard (G-P-l/2/62)
Washington, D. C. 20590

Navy

Office of the DCNO(MPT)
Scientific Advisor (OP-01T)
Washington, D. C. 20350

Office of the DCNO(MPT)
oP=-15

Director, Human Resource Management

Division
Washington, D.C. 20372

CAPT Paul D. Nelson, MSC, USN

Director of Manpower & Facilities
(Code 60)

5105 Building 5 PTX

Washington, D.C. 20372




O AT I

B

LIST 5 (cont’d)

Office of the Commanding Officer
Navy Medical R&D Command
Bethesda, Maryland 20014

Superintendent (Code 1424)
Baval Postgraduate School
Monterey, California 93940

Office of the DCNO
Head, R, D, and S Branch (OP-102)
Washington, D.C. 20350

Office of the DCNO

Director, HRM Plans and Policy Branch
OP-150

Washington, D.C. 20350

Professor John Senger

Operations Research & Admin. Science
Naval Postgraduate School

Monterey, California 93940

Training Officer

Human Resource Management Center
Naval Training Center (Code 9000)
San Diego, California 92133

Scientific Director
Naval Health Research Center
San Diego, California 92152

Navy Personnel R&D Center (5 copies)
San Diego, California 92152

Conmanding Officer .
Naval Submarine Medical Research Lab.
Naval Submarine Base

New London, Box 900

Groton, Connecticut 06340

Commanding Officer

Naval Training Equipment Center
Technical Library

Orlando, Florida 32813

NAMRL, NAS
Pensacola, Florida 32508

Chief of Naval Technical Training
Code 0161 !
NAS Memphis (75) §
Millington, Tennessee 38054

Human Resource Management Detachment
Naples

Box 3

FPO New York 09521

Navy Military Personnel Command (2 copie:
HRM Department (NMPC-6)
Washington, D.C. 20350

Human Resource Management Detachment
Rota

Box 41

FPO New York 09540

Human Resource Management Center
Norfolk

5621-23 Tidewater Dr.

Norfolk, Virginia 23511

Human Resource Management Center
Building 304

Naval Training Center

San Diego, California 92133

Office of Naval Research (Code 200)
Arlington, Virginia 22217

ACOS Research & Program Development
Chief of Naval Education & Training (N=5.
Naval Air Station

Pensacola, Florida 32508

Human Resource Management School
Naval Air Station Memphis (96)
Millington, Tennessee 38054

Director, Human Resource Training Dept.
Naval Amphibious School

Little Creek

Naval Amphibious Base

Norfolk, Virginia 23521




LIST 5 (cont’d)

Naval Material Command

Management Training Center (NMAT 09M32)

Room 150 Jefferson Plaza, Bldg. #2
142]1 Jefferson Davis Highway
Arlington, Virginia 20360

.Commanding Officer

HRMC Washington

1300 Wilson Blvd.
Arlington, Virginia 22209

Head, Research and Analysis Branch
Navy Recruiting Command (Code 434)
801 North Randolph Street, Room 8001
Arlington, Virginia 22203

LCDR William Maynard
Psychology Department

National Naval Medical Cednter
Bethesda, Maryland 20014

CAPT Donald F. Parker, USN
Commanding Officer

Navy Personnel R&D Center
San Diego, California 92152

Dr. Myron M. Zajkowski

Senior Scientist

Naval Training Analysis and
Evaluation Group

Orlando, Florida 32813

Other

Organizational Psychology Research Group

Office of Personnel Management
1900 E Street, N.W.
Washington, D. C. 20415

HumRRO (ATTN: Library)
300 North Washington Street
Alexandria, Virginia 22314

Office of the Air Attache (S3B)
Embassy of Australia

1601 Massachusetts Avenue, N.W.
Washington, D. C. 20036

Scientific Information Officer
British embassy - Room 509
3100 Massachusetts Avenue, N.W.
Washington, D. C. 20008

Canadian Defense Liaison Staff,
Washington

2450 Massachusetts Avenue, N.W.

Washington, D. C. 20008

ATTN: CDRD

Mr. Luigi Petrullo
2431 North Edgewood Street
Arlington, Virginia 22207

Dr. Eugene F. Stone :

Assistant Professor of Administrative
Sciences

Krannert Graduate School

Purdue University

West Lafayette, Indiana 47907

Mr. Mark T. Munger

McBer and Company

137 Newbury Street

Boston, Massachusetts 02116

Commandant

Royal Military College of Canada

Kingston, Ontario

K7L 2w3

ATTN: Department of Military
Leadership and Management

National Defence Headquarters
Ottawa, Ontario

K1A OK2

ATTN: DPAR

Dr. Richard T. Mowday

Graduate School of Management
and Business

University of Oregon

Eugene, Oregon 97403

Mo aaag e i r o il et 2l

L TR Sy~



LIST S (cont’d)

CDR William A. Earner
Management Department

Naval War College

Newport, Rhode Island 02940

‘Mr. Martin Milrod

Educational Equity Grants Program
1200 19th Street, N.W.

National Institute of Education
Washington, D. C. 20208

CAPT Richard L. Martin, USN
Commanding Officer
USS Francis Marion (LPA-Z49)
FPO New York 09501

ATTN: Library

ARI Field Unit - USAREUR
c/o DCSPER

APO New York- 09403

MAJ Robert Wiltrout

Mr. Richard Grann

U.S. Army Trimis-Evaluation Unit
Walter Reed Army Medical Center
Washington, D. C. 20012

Mr. Thomas N. Martin

Department of Administrative Sciences
College of Business and Administration
Southern Illinois University
Carbondale, Illinois 62901




