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MEASURES OF OCCUPATIONAL
SUCCESS

By W. V. BINGHAM

ACRITERION of accomplishment
is something which may be
used as a measuring stick for

gaging a worker's relative success or
failure. Such a measure of the worth
of an employee to his concern should
consist of more than the mere opinion
of his supervisors. A good criterion
of success is objective, factual, reliable.
It answers with definiteness such ques-
tions as these: Who are the most valu-
able workers, and who the least valu-
able in a selected department? What
is the order of merit within a list of
salesmen? Which of the executives are
outstanding successes, and which could
most readily be spared?

Unless the records of factory or
office yield dependable answers to such
questions, it is impossible to determine
quantitatively the results of improved
procedures of selecting and developing
personnel; but where adequate mea-
sures of occupational success are to be
had, the way is open for the trial of

scientific personnel methods and the
determination of their validity. An
executive can, for example, check one
method of hiring with another, and
learn definitely which pays best. He
can find the answers to questions as to
which of two methods of supervision, or
of compensation, is most effective. He
has a measuring stick which is indis-
pensable in quantitative studies of many
vital personnel problems.

From the management's point of
view, the successful employee, in con-
trast to the unsuccessful, does more
work, does it better, with less super-
vision, with less interruption through
absence from the job. He makes fewer
mistakes, and has fewer accidents. He
offers a larger number of good original
suggestions looking toward improve-
ment of conditions or of processes. He
ordinarily learns more quickly, is pro-
moted more rapidly, and stays with the
company. His quantity and quality of
output, rate of advancement, length of
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service, and so forth, are aspects of
vocational success, each of which can be
measured, expressed in numerical terms,
and used as a criterion against which to
check the validity of predictions based
upon employment tests, personal history
items, or interviews.

Dependable measures of actual ac-
complishment, of success or failure at
the job, are needed for any scientific
investigation in selection of personnel.
Many a study of methods of selecting
people for positions has led to ambigu-
ous conclusions because of the inade-
quacy or unreliability of the criterion by
which the methods were judged. All
too often a research has passed through
the laborious and expensive stages of
making the job analysis, constructing
ingenious tests, and giving the tests to
numerous employees, before the inves-
tigator discovered that no adequate and
reliable measure of relative individual
achievement on the job was to be had.
The salesmen for a corporation doing
a business of national scope were given
a battery of tests at a series of sales
conventions, with the thought that the
value of the tests would then be ascer-
tained by checking the scores against
the auditor's records of commissions
earned. Later it was found that com-
missions were not a fair criterion of
sales ability in that concern because of
gross differences of territory and inade-
quate bases for quota setting. Ratings
of the value of the salesmen to the com-
pany, made by the branch sales man-
agers and the home-office executives, did
not agree. No other criterion of suc-
cess was available except length of ser-
vice with the concern, and that measure
was not considered a good one by the
interested executives. The investiga-
tion had then to be abandoned for lack
of a sound criterion.

Early consideration, then, of avail-
able criteria of vocational success in the
occupation being studied will enable an
investigator to avoid serious pitfalls.
The selection of subjects for the investi-
gation, the determination of the abili-
ties essential to success in the vocation,
and the choice of tests will depend in
part on the criterion of success which is
adopted.

If there were no specific problem of
personnel, there would be no need to
make an investigation of the type we
are describing. The motive for making
the investigation usually comes from a
large turnover among workmen, exces-
sive breakage, low output, high cost of
training new employees, or some similar
problem of management. When the
investigator is faced with such a prob-
lem, the criterion by which the man-
agement will judge his eflforts is the
improvement of existing conditions.
The investigator is obliged to adopt as
his criterion the variable which has
occasioned the study.

Vocational success as seen through
the eyes of the management may be
quite different from the ideals of suc-
cess which motivate the worker. The
college student who sells some article
from house to house in order to earn
money to finish his course is not to be
compared with the man of less than
average intelligence who performs the
same work to support his family. Per-
haps one standard of success among
secretaries is matrimony. Toolmakers
not infrequently shift from factory to
factory in order to broaden their experi-
ence and increase their trade skill; and
among some groups of toolmakers it is
a matter of professional pride not to
have worked long for one concern.
Their ideal of vocational success is a
well-rounded versatility. The employ-



MEASURES OF OCCUPATIONAL SUCCESS

er's ideal is competency in making the
particular sorts of tools he needs, with
the particular equipment he provides.
It does no harm for the investigator to
canvass the workers on their ideals of
vocational success in order to see if
these are in agreement with the ideals
of the management. A lack of harmony
in vocational ideals may turn out to be
the crux of the employment problem.

Studies of the professions bring out
more clearly the social importance of
the problem of vocational success.
What constitutes success as a doctor, a
journalist, or a clergyman? Foster, in
his study of the careers of the Harvard
Class of '94 as one means of estimating
the merit of the plan of requiring a
specified amount of concentration and
scattering of elective courses, used an
original and appropriate method of
gauging success.̂  The alumni whom he
studied were engaged in a great variety
of occupations, each perhaps with a
different standard of success. His first
problem was to find a basis for com-
paring all these men with each other.
The criterion of success which he
adopted was that the alumnus be rated
successful by at least two of the three
judges who knew the class intimately,
each judge having been asked to desig-
nate "those men who had achieved the
kind of success which he would be glad
to have Harvard College promote, if
possible, by the administration of the
curriculum." Such an approach,
although relying on subjective opinion,
makes at least a beginning in the critical
consideration of success in the profes-
sions, as well as success in life.

In a larger sense, vocational accom-

' Foster, Wm. T., Administration of the College
Curriculum, Boiton, 1911, p. 203.

"Wechsler, D., "Tests for Taxicab Drivers,"
"Journal of Personnel Research, 1926, Vol. V, pp.
14-30.

plishment is a function of our civiliza-
tion. Standards vary from one age to
another and from one continent to
another. The ancient Greek or the
modern Hindu cannot be judged by the
same standards as the Canadian. Even
such closely related stocks as the En-
glish and the American show important
differences in their vocational ideals and
aspirations. Such considerations will,
however, lead the investigator far
afield. Attention must be directed
toward the criteria which the business
or industry itself can provide and which
it will consider sound.

Suggested Criteria of Success

Mention will here be made of thir-
teen kinds of criteria of vocational
accomplishment by which psychological
tests and other measurements of ability
may be evaluated. If more than one
reliable criterion may be had, it is im-
portant that the measurements be
checked against each of them sepa-
rately. Wechsler, for example, in his
study of taxicab drivers, discovered that
one of his tests predicted the number of
accidents the driver would have and
another the wages he would earn.* The
use of only one of these criteria would
have made his study half as valuable.

I. Time required to train the em-
ployee. In many occupations, prelimi-
nary training is given the new employee
before he is placed at work or during
the early stages of his employment
while he has but little proficiency. The
cost of this supervision or special train-
ing is usually considerable, and other
things being equal, the sooner the new
employee acquires the necessary infor-
mation and skill the greater the saving
to the firm. Where the employee is
required to reach a certain level of pro-



HARVARD BUSINESS REVIEW

ficiency before being allowed to enter
active service, the criterion may be the
time required to reach the prescribed
level. Some employers guarantee to
workers or salesmen a minimum rate of
pay, to which is added a bonus or a
piece-rate payment when the employee's
performance warrants it. Usually the
employee is costing the concern more
than he earns until this stage of pro-
ficiency is reached. In this case, the
time required to learn the job well
enough to be earning a bonus is a useful
criterion of initial vocational success.

2. Standing in corporation schools.
If the preliminary training takes place
in a vestibule school, apprenticeship
course, or other corporation school, the
grades received in this school may be
used as a criterion for testing the effec-
tiveness of selective methods. The in-
struction is ordinarily of the practical
sort which concerns itself with the par-
ticular operations required for the job,
and the criterion often becomes the
rating of the teacher on the skill which
the student displays in those operations
at the end of the course. When pos-
sible, actual measures of this skill
should be obtained at the conclusion of
the training period and used in the place
of the instructors' estimates.

3. Quantity and quality of output.
In spite of the precautions their use
requires, measures of quantity and qual-
ity of output are, on the whole, the most
useful criteria. These measures may
be in terms of the quantity and quality
of work turned out per unit of time, or
of the amount sold (when salesmen are
being compared), provided, of course,
the workmen are doing or making or
selling the same thing, have had com-
parable experience, and are not limited
or restricted in their output by manage-
ment or working conditions. These

measures of production should be ex-
pressed as the average amount pro-
duced over an extended period of time.

In developing improved tests for the
selection of post-office clerks and rail-
way mail clerks, the Director of Re-
search of the United States Civil Ser-
vice Commission, Dr. L. J. O'Rourke,
gave much attention to the selection of
criteria—measures of actual ability of
the men on the job. He arranged with
the Chicago post-office to weigh the
first-class mail distributed daily by a
representative group of 124 clerks dur-
ing a six-month period. The average
number of pounds distributed by each
clerk, together with the time in minutes
required to do it, constituted his first
criterion of ability. A second criterion
was the record in a monthly examina-
tion or test to determine how accurately
and quickly each clerk can distribute
into his own distribution case. To these
objective measures of ability were added
a third criterion—foremen's ratings.
The combined criteria gave a satisfac-
tory measure of actual ability as a mail
sorter, and made possible the validation
of the new type of civil-service test by
means of which 60,000 to 80,000 appli-
cants a year are now examined more
easily, accurately, and fairly than
before, with much less expense to the
government and with measurable im-
provement in the average ability of
applicants selected.

When salesmen are being compared
according to the number of units sold,
the investigator must bear in mind con-
tributory variables, such as difficulty of
the territory assigned to the salesmen,
possible prejudice against him in that
part of the country, market for the
product in his territory, extent to which
that market has been covered, amount
and character of competition, time the
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salesman has been on the job, and his
ability to sustain his sales record. Some
executives have theories as to the type
of person who ought to be able to sell
for their company (such as tall men,
or blonds, or college men) and use spe-
cial incentives on salesmen of this type.
All these factors tend to reduce the reli-
ability of a salesman's production as a
true measure of his ability.

The contributory variables are
scarcely less important with workers
engaged in routine mechanical tasks.
As the raw materials supplied to them
vary in quality, it becomes harder or
easier to do the work rapidly or accu-
rately. Output may be limited by speed
of machines or flow of materials. Inter-
ruptions in the flow of work, break-
downs, and other contingencies are diffi-
cult to allow for. Standards of inspec-
tion are sometimes relaxed or stiffened.
Heating, lighting, or ventilation may be
radically altered. The supervisor may
be having trouble at home which makes
him unreasonable in his demands on the
workers. Any of these complicating
circumstances may initiate a tremen-
dous upset in group morale which shows
itself in marked variations of quantity
and quality of output, even though the
financial incentive remains the same.
The investigator must watch all such
possible variables and hold them con-
stant or make appropriate allowances.

Foremen have been compared on the
amount which each is able to produce in
his department, but this is ordinarily
difficult because of differences in size
and nature of work of departments.
The average production per man has
sometimes been used as the measure of
the foreman's ability.

4. Performance in standardized ex-
aminations. Often it will be found that
usable measures of quantity and qual-

ity of output of individual workers are
not to be had. The investigator may
save time in the long run by pausing to
devise and standardize performance
examinations—typical sample jobs by
means of which he can determine how
ably the workers can do their work.
The scores made on these standard
examinations will serve as criteria of
their vocational ability and success. The
investigator must be sure the piece of
work selected for the examination is
representative; that variables, such as
working conditions, materials, tools,
and incentives, can be held constant;
and that he can get a measure of the
performance in terms either of objec-
tively definable gradations of quality of
the product, or of time required to
make it. The duties of an office worker
are often so varied that the records of
the management yield no suitable mea-
sures of her ability. To get one measure
of her success she may then be examined
and compared with the other workers
in actual performance by use of stand-
ard tests in typing, taking dictation,
computing, filing, or whatever her chief
duties are. Standard tasks have simi-
larly been used as examinations of fac-
tory workers, draughtsmen, dentists,
bacteriologists, and many other semi-
skilled, skilled, and professional work-
ers.

A valuable lesson is to be learned
from the experience of investigators of
college personnel problems, particularly
in studying the selection of students for
admission, their classification and assign-
ment, and the prediction of their rela-
tive success in different types of college
work. The criteria first used were the
marks or grades the students get in
their courses. The student was deemed
to have succeeded or failed according
to whether he received enough passing
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marks to enable him to stay in the col-
lege or course he had chosen. But the
available examination marks were usu-
ally found not to furnish a sufficiently
sound criterion of what the students
were accomplishing. It became neces-
sary to devise the new-type examination,
much more searching and comprehen-
sive, much more definite and exacting
in its demands, and at the same time
much fairer to the students than the old
type of school examination. It has
taken some years to develop the tech-
nique of constructing the new-type
examinations; but the result has been
that those university departments which
use them are now able to measure the
relative success of their students more
objectively and reliably. In so doing,
they provide the investigator of educa-
tional personnel problems with a vastly
better criterion than he formerly had.
When psychologists turned aside for a
time from the devising of psychological
tests for students, and developed this
improved technique for measuring
actual achievement in school work, they
not only did a service to education;
they made possible later advances in
psychological research. So also in
industrial research, time may be gained
in the long run by pausing to develop
good standard examinations of actual
skill and accomplishment on the job.
These are almost certain to provide the
best single criterion of vocational suc-
cess, where the records do not already
provide suitable measures of individual
output.

5. Accidents and loss due to breakage
or claims. These are good criteria for
use with persons who must handle
materials which are fragile or easily
lost. Freedom from accidents has also
been used to measure success as a street-
car motorman or taxicab driver. Such

a criterion may be combined with mea-
sures of quality and quantity of output.

6. Salary. A man's worth to a firm,
and accordingly his vocational success,
is apparently shown by the salary which
that company is willing to pay him.
Some of the variables which tend to
make this criterion unreliable are the
employee's length of service with the
firm, his family relationship to some of
the high executives, his ability to im-
press the management with his worth,
his enterprise, or his lack of tact in
demanding a salary increase. Many of
these variables need not be isolated if
the investigator wishes to measure the
individual's success in terms of ability
to get along in the world. The investi-
gator must take into account such mat-
ters as the cost of living in the various
localities in which the men are em-
ployed, and the relative size of the
budgets allowed to each department.

7. Commissions and bonuses. Com-
missions and income from piece-work
are more flexible indexes of occupa-
tional ability than salaries. With com-
pensation on this basis a man's income
is usually proportional to his output.
The investigator using this criterion will
be confronted most forcibly with the
problems of interest and uniform moti-
vation. Earnings should be averaged
over a long period of time, and the
cautions mentioned under "quantity and
quality of output" should be observed.
Bonuses, when added to commissions,
exaggerate differences in ability but do
not change the rank of workers in the
criterion.

8. Length of service or stability on
the job. The firm may meet with little
difficulty in locating men who after
instruction are capable of complying
with the minimum requirements of voca-
tional efficiency, but the turnover mav
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be so great that the cost of training new
men is an undue item of expense. The
problem for the investigator then
becomes one of measuring a certain sta-
bility of temperament, or contentment
in that type of occupation, as well as
ability to do the required work. If he
accepts the challenge to measure stabil-
ity of temperament or to predict con-
tentment on the job in question, he must
not use as subjects those who leave the
company for reasons beyond their con-
trol. The Scovill Manufacturing Com-
pany has used to excellent effect, in its
studies of employment tests for factory
operatives, the criterion of length of
service. For the purposes of the
research an unsuccessful employee is
defined as one who leaves the company
within six months of hiring for any rea-
son other than lay off, death, or illness
not connected with the occupation. An
employee who can and does hold down
his job for six months is classified as a
success at that job.

Satisfaction in the job is an asset to
be sought. If it can be shown that
there is a close relationship between
length of service and efficiency on the
job, the problem reduces itself to sim-
pler terms. If there is no relationship
between the two, and if tests select the
efficient, the problem of appropriate in-
centives to remain with the company
confronts the management but does not
here concern the investigator.

Frequently the problem finds its solu-
tion in an analysis of the circumstances
under which the men leave the employ
of the company rather than in an analy-
sis of their temperament. Check lists
of reasons for leaving are in use in
most personnel offices.* Too much
credence should not be given to the em-
ployee's own reasons for leaving; it may
be difficult for him to formulate them.

he may wish to leave an opening for a
return to the company, or he may
rationalize. The foreman's reasons for
a large turnover in his department
should also be accepted with reserva-
tions.

Length of service as a measure of
success may have negative value in an
occupation which is considered merely
as a training ground. Here brevity of
service before transfer or promotion
indicates vocational accomplishment.

9. Advancement in the firm. Ad-
vancement may be measured in two
ways, either of which may be consid-
ered a criterion of success. The inves-
tigator may choose as his criterion the
mere fact that the worker is promoted,
or he may choose the rapidity with
which the worker is promoted. In
either case he selects as prominent suc-
cesses in the occupation those who have
been promoted because of the ability
they have shown in that occupation,
regardless of whether or not they have
been promoted to positions requiring
the same abilities. But if the manage-
ment has advanced them, not because it
considers that occupation as a particu-
lar occupation, but because it considers
that occupation as a source of supply
for men for more important jobs, the
investigator must consider the abilities
of these men with reference to these
more important jobs rather than to the
source-of-supply job. This situation is
illustrated where men are required to
spend a certain amount of time as shop
workmen in preparation for positions as
minor executives, personnel men, sales-
men, or designers.

10. Degree of responsibility. An-

' Bezanson, A., Chalufour, F., Willits, J. H., and
White, L., "A Study in Labor Mobility," Annals.
1922, Vol. 103, pp. 163 234. Benge, E. J., Stand-
ard Practice in Personnel H^ork, New York, 1920.
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other criterion is the responsibility
which the men are required to shoulder.
This may be measured in terms of the
number of subordinates they have, the
value of the product they handle, or,
more particularly, the nature of the
supervision they are required to give.

11. Membership in professional soci-
eties. Membership in professional soci-
eties, entrance to which is based
on merit, is a criterion of professional
success. This should include local
organizations, as well as the national
engineering societies, honorary fraterni-
ties, and mention in Who's Who or
American Men of Science.

12. Trade status. Ii a classification
of workers into levels of skill is recog-
nized by the unions or by the manage-
ment, these gradations of trade status
may be used as a criterion. The best
example of the use of this criterion is
in the validation of the trade tests
developed by the United States Army
during the World War, when groups
of men known by their employers
or fellow-tradesmen to be novices, ap-
prentices, journeymen, or experts in the
trade in question were chosen to serve
as subjects in determining the diagnos-
tic or differentiating value of each item
in the proposed trade test.

13. Ratings. Ratings may be made
by immediate superiors, by teachers in
corporation schools, or by fellow-work-
men. Because ratings are less objective
and reliable than most of the preceding
measures of success, they should not be
used if these others are to be obtained.

Ratings are more often useful as cri-
teria of success of executives and sales-
men than of operatives engaged in
routine tasks requiring manual skill.
Objective criteria of manual skill are
more likely to correlate with objective
performance tests, and ratings are more

likely to correlate with tests of person-
ality.

Ratings may be made on the single
characteristic of success in the occupa-
tion; or they may be distributed over a
combination of several abilities which
are deemed necessary to success in the
occupation, and the sum used as a judg-
ment on vocational success. But the
safer procedure in obtaining a criterion
of success is to ask for ratings on suc-
cess, using the ratings on component
abilities required for success at a later
time as checks on the investigator's
analysis of these abilities.

If ratings are adopted as criteria, use
should be made of a final rating which
is the unweighted average of the inde-
pendent judgments of at least three
intelligent, unbiased men who are thor-
oughly acquainted with the persons to
be rated, and who are given plenty of
time in which to make their judgments.
The reliability of this criterion should
be determined by asking each judge to
rate the men again at a later date.

Executives who are skeptical about
psychological tests sometimes insist on
the use of their personal estimate of
their subordinates as a measure of suc-
cess. In this case one compensation
attaches to the use of ratings as criteria,
namely, that if a correlation is estab-
lished between criterion and tests, the
proof of the value of the tests is
brought home in a very personal way to
the executive who makes the rating.

General Consideration.^

If the investigator believes that any
one of the available criteria taken alone
is inadequate to express the employee's
vocational accomplishment, there is no
reason why several of them should not
be combined or averaged. The series
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of measures will have to be adjusted
before averaging, in order to avoid giv-
ing undue weight to any one of the
criteria. The investigator may weight
each of the contributing criteria in
accordance with its importance as he
judges it.

A test may predict one sort of voca-
tional accomplishment and not another.
Hence, when more than one criterion
is available, the better procedure is to
correlate the tests with each of the
several criteria independently. If the
criteria are themselves not closely
related, the probability of finding a high
correlation between a test and a cri-
terion is increased. If several criteria
are used independently, it will be
necessary to make for each of them a
list of essential abilities before con-
structing tests.

The care demanded in the choice of
a criterion of success is well demon-
strated in Snow's study of tests for the
selection of taxicab chauffeurs.* His
problem was to cut down the number
of accidents by devising tests that would
predict relative freedom from accidents.
So he turned to the accident record for
his criterion. He found that accidents
could be classified according to eight
types. Since his purpose was to reduce
accidents by better selection, he had to
use as many criteria as there are types
of avoidable accidents. He constructed
tests independently for the ability to
avoid each type of accident. It is ap-
parent that one test or a battery of tests
cannot be expected to predict accidents
of all types. One test may predict
accidents due to emotional instability,
and another, accidents due to some
physiological defect. Snow's success in
applying the psychology of vocational

'Snow, A. J., "Tests for Chauffeurs," Industrial
Psychology, 1926, Vol. I, pp. 30-45.

selection to the problem of choosing cab
operators rests not wholly on his inge-
nuity in devising and adapting tests. His
critical scrutiny of his criteria and his
strict adherence to them in planning his
research and in evaluating its results
were likewise important.

A criterion may be expressed in terms
of a rough twofold or threefold classi-
fication of the workers, or in terms of
such fine units of measurement that each
man is distinguished from the others in
accomplishment. If the criterion, for
example, is the amount sold in the
course of a year, the men may be sepa-
rated into two groups: those who sold a
given amount or more, and those who
sold less than that amount. Or the
men may be ranked in order of their
sales, in which case there may be as
many groups as there are men.

Use of fine distinctions in vocational
accomplishment is not recommended
unless the criterion is very reliable. It
is quite as important to determine the
reliability of a criterion as the reliability
of a test.

Once the criterion has been selected,
care should be taken throughout the
study to keep it free from the Influence
of extraneous factors. Some of the dis-
turbing variables to be guarded
against have already been mentioned.
If ratings are used as criteria, they
should be made without a knowledge of
the tests to he used, otherwise the rater
is apt to have in mind success in these
tests rather than vocational success
when he judges the workers. The cri-
terion must be strictly adhered to in
selecting the subjects for measurements
and in determining the abilities neces-
sary for success in the vocation.

The foregoing criteria are standards
or measures of the vocational success of
the individual worker. In some indus-
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trial laboratories in Germany criteria
such as these are applied, not to the
workers separately, but to a whole
department. Tests are constructed to
measure the abilities which the investi-
gator deems important, and without
waiting for validation, applicants who
score high in these tests are hired.
When the men selected by this method
form a considerable part of the work-
ing force of the department, the inves-
tigator determines how much the effi-
ciency of the department as a whole has
improved. This is measured by changes
in the number of men required to do
the work, changes in the output of the
department, reduction in breakage,
reduction in cost of training and turn-
over, and so forth.

This method has little to recommend
it scientifically. It makes unwarranted
assumptions regarding the ability of
psychologists to devise tests for definite
abilities. It does not enable the inves-
tigator to separate the wheat from the
chaff in his series of tests. It leaves
room for grave doubts whether the
tests are responsible for any improve-
ment that is observed. Correct scien-
tific procedure requires that each test be
validated separately on individual
workmen of known vocational efficiency.
Group criteria become secondary and

may be used later to demonstrate the
economic savings effected by use of the
tests.

The choice of a criterion of occupa-
tional success will vary with the use to
which it is to be put, as well as with the
extent and dependability of available
records. Measures of output are by
all odds the best criterion, if the work-
er's output is conditioned mainly by his
own ability and persistence, and not by
factors outside of his control. Time
required to learn the job is a good cri
terion where training is expensive.
Length of service, as expressed in terms
of ability and willingness to hold down
the job for at least six months (or some
other suitable period), is a clear-cut
criterion of success which has proved
extremely useful in selection studies. In
jobs where high proficiency is essential,
the worker's measured performance in
a well-standardized trade test or search-
ing proficiency examination is the best
gauge of his actual ability. Ratings or
supervisor's estimates of relative suc-
cess are, on the other hand, the least
dependable of criteria, to which
recourse will be had reluctantly, and
only when the management cannot pro-
vide a more reliable and objective
measure of occupational accomplish-
ment, or of relative value to the firm.
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