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PREFACE

Industrial psychology continues to be growing and in a state of transition, and this
revision is an expression of the kinds of change that are taking place. The motives
for this third edition are similar in many ways to those of the earlier books. They
represent the authors’ views of industrial psychology at present and their thoughts
about where it is going in the future. In 1956, when this book was previously revised,
industrial psychology was in the process of truly entering what might be called the
“Human Relations” phase of studying man and his place in the world of work.
Although the foundation for this movement had occurred years earlier in the
classical Western Electric research, it was not until the 1950s that industrial PSy-
chology became bold enough to join hands with social psychology and to begin a
systematic look at the many interpersonal aspects of human interrelationships exist-
ing in the work situation. Indeed, some industrial psychologists did not welcome this
move. For years, industrial psychology had remained a secure, scientifically respectable
discipline under the guise of a strong empirical emphasis best represented by the
traditional areas of employee selection and placement, performance appraisal, and
job evaluation. The social aspects of the working man were generally avoided, as they
did not easily lend themselves to empirical investigation and so did not fit into the
scheme of things.

However, the change in emphasis did occur, and we like to think that the
earlier editions of this book contributed to this change by stressing the social
foundations of industrial psychology and their growing importance.

Industrial psychology in the mid 1960s seems to be experiencing a transition of
emphasis just as substantial as that which occurred in the early 1950s. However, its
nature is different. The change which occurred in the early 1950s was a change in
the kinds of problems and variables considered important to advance our knowledge.
The present change of emphasis is one dealing with the way in which industrial
psychology approaches the study of man at work. It is a change in philosophy rather
than a change in content.

What is this philosophical change? Quite simply, it is a growing tendency for
modern industrial psychologists to become increasingly involved in the development
of theory. The emphasis is changing from a philosophy of rigid empiricism applied
to a variety of seemingly unrelated situations and phenomena to a philosophy con-
cerned with the establishment of underlying behavioral principles which will permit
a fuller understanding of man’s behavior in realistic task environments. From a
scientific viewpoint, it is a more mature and exceedingly richer philosophy than its
predecessor. As authors, we believe that if industrial psychology is to evolve as a
science, its theoretical basis must be developed and emphasized.

Actually, such a transition had to occur—it is inevitable in any maturing scientific
area. However, it has been long overdue in industrial psychology, and this continuing
lack of attention to theory has been a major source of difficulty in advancing the
scope of knowledge within the field. The difficulty was most aptly stated by Dr.
Brent Baxter in the closing paragraph of his presidential address to the Division of
Industrial Psychology in September, 1965:

In summary, my message urges you, each one of you, to turn some part of your at-
tention to the development of your own broad theory of human behavior. At least
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Notice from the above relationship that only when r,, and r,, are unity (perfect
reliability) will the obtained validity be equal to the true validity. As the reliability
of the two measures decreases, so will the obtained validity. For example, suppose

=0.60, r,, =1, =0.80, then r =0.60 /0.80 x 0.80 = 0.60

T90 (true) PC(ohtained)
(0.80) = 0.48. Also notice that if the reliability of cither the predictor or criterion
is zero, then the obtained validity will be zero as well.

CRITERION RELEVANCE

The relevance of a criterion has little to do with the actual empirical utility of a
prediction instrument, although it has a great deal to do with its logical utility. This
topic will be discussed further in Chapter 6.

A DECISION-THEORY APPROACH

The problem of selection can be viewed from a somewhat different perspective
than the one used in the earlier portions of this chapter. This second approach
proves interesting in that we shall find that predictor validity may not be as im-
portant a variable in selection as the traditional viewpoint makes it out to be. Our
new perspective is one based upon a decision theory model. We should begin by
restating the objective in a typical selection situation. In many selection situations
we wish to establish a cutting score on our predictor which will result in minimizing
our decision errors.

Implicit in this type of situation is the assumption that the selection ratio can
be manipulated at will; that is, it is not “fixed” at some value. Also implicit is the
notion that our cnterion variable can be meaningfully separated into two or more
distinct groupings such as ‘“successful” and “unsuccessful.” Our objective is to
manipulate the cutting score (which is the same as manipulating the selection
ratio) in order to mininize the number of errors made in our process of deciding
whether a person should be hired or rejected.

Earlier we pointed out that there were two distinct types of decision errors in
the selection paradigm, false positives and false negatives, as shown below:

False
negatives
Criterion M —
- False
positives
|~<— Cutoff
Predictor

Our objective then is to find the cutoff point which will result in the smallest
number of total errors. For purposes of convenience we shall start by assuming
that both types of ecrror are considered equally costly. That is, we have no reason
to prefer making a false positive error over a false negative error, or vice versa. By
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through 20 cover work variables such as job analysis, accidents and fatigue, the work

environment, principles of human performance, and general industrial problems.
While the chapter order in a text such as this is always an arbitrary matter, the

present organization of the material seems to the authors to form a logical sequence.

However, the book has been written so that any chapter can be read separately or out
of the present sequence.
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INTRODUCTION 1

Psychology is the study of man with the aid of scientific methodology. It uses the
experimental method—observation under controlled conditions—to gather data. It
also uses other methods for data collection, such as the case history method and the
longitudinal study of development as it takes place. Psychology accepts introspection
(a subject’s report that describes mental processes) as a source of data. Regardless
of the data collection method, the psychologist is only interested in those findings
which can be readily verified and duplicated under similar conditions. The psychol-
ogist would refer to this requirement as “replication” of data.

It is extremely important that the reader understand from the onset several points
about the field of psychology. First, most people who have not been exposed to the
field in any formal fashion associate the psychologist almost exclusively with the
study and treatment of mental illness and abnormal behavior. While it is true that
within the profession the specialty of clinical psychology and to some extent that
of counseling psychology do emphasize the study and treatment of the abnormal
behavior of man, the remaining specialties are more concerned with the study of
“normal” behavior.! After all, most of our society probably would be classified under
the heading of normal (if we stretch a point here and there); thus, the psychologist
who wants to understand human behavior and develop theories and principles about
such behavior will usually confine himself to these “normal” people for purposes
of data collection.

A second point is that the term psychology is not synonymous with “common
sense.” Often when “common sense” is applied, the conclusions are incorrect because
of insufficient information or a confusion of cause and effect. Another term used in-
correctly in connection with psychology is human nature. People often attempt to
explain behavior by attributing it to “human nature.” This is merely a verbalism;
it does not explain the behavior. Sometimes the term implies that people act in a
certain way because of inherited predispositions. The assumption of an inherited
predisposition without valid proof does not stand up in the science of psychology.

THE PSYCHOLOGIST

The profession of psychology is rather complex; it consists of many specialties and
interests which are in some way similar and in other ways quite dissimilar. In 1966
there were approximately 30,000 psychologists in the United States. These psychol-
ogists differed widely in their fields of interest, place and location of employment,
etc. Figure 1.1 presents some descriptive information about United States psychol-
ogists.

There are more men than women psychologists, although the ratio varies some-
what with particular subfields of psychology. Thus, from Figure 1.1a we see that
there are five men for every two women in the areas of clinical and educational-school
psychology, while the ratio changes to nine men to every woman in industrial and
personnel psychology. Of the total number of psychologists, as shown in Figure
L.1b, by far the largest number are employed by universities and colleges (about

1 The reader should not be misled into thinking that there exists a sharp and clear dichotomy
between the abnormal and the normal in terms of behavior.

1
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Introduction 3

35 percent), with federal, state, and local agencies of all kinds (excluding schools)
employing the second largest number (about 25 percent). Other substantial cate-
gories of employment for psychologists are business and industry (about 11 percent)
and nonprofit organizations (about 10 percent). Only a relatively small percentage
(6 percent) of psychologists are self-employed. Geographically, over one-fourth
of all United States psychologists are located in the Middle Atlantic states; the East
North Central states (18 percent) and the Pacific states (17 percent) are the other
two major geographical locations with substantial numbers of psychologists.

Although the majority of psychologists appear to be located in the coastal states,
the majority of the larger training programs are located in the Midwest. Table 1.1
lists the 13 departments with the largest number of Ph.D. graduates in psychology
during the academic year 1962-1963. Nine of the thirteen are located in the Mid-
west, three are Eastern schools, and one is located on the West Coast.

TasLe 1.1 Doctorates Awarded by the
Largest Departments in the Academic
Year 1962-1963

Doctorates

Department Awarded
1. Columbia University 45
2. University of Michigan 43
3. Purdue University 40
4. Ohio State University 22
5. University of Minnesota 22
6. New York University 22
7. State University of Iowa 21
8. University of California (Berkeley) 20
9. Indiana University 20
10. Michigan State University 18
11. University of Massachusetts 16
12. Western Reserve University 15
13. University of Illinois 15

Source: Adapted from R. F. Lockman and S. Ross.
Survey of graduate education in psychology: Some
trends of the last decade. American Psychologist, 1964,
19, 623-628.

Table 1.2 also shows some interesting figures on the relative numbers of psychol-
ogists with different specialties who were given degrees the same year (1962-1963).
By far the largest percentage of those receiving the Ph.D. degree were those spe-
cializing in clinical psychology. Note that industrial Ph.D.’s accounted for only
5.2 percent of the total. With the master’s degree quite a different story appears:
Those specializing in industrial psychology are the largest single group (almost 25
percent), followed by the specialty areas of educational, experimental, and clinical
psychology in that order.
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TasLe 1.2 Types of Graduate Degrees Granted in Psychology in the
Academic Year 1962-1963

Doctorates Masters

Number of Percent ~ Number of Percent

Areua of Specialization Degrees of Field Degrees of Field
Clinical 320 36.4 290 16.1
Experimental 257 29.2 301 16.8
Social and personality 84 9.5 57 3.2
Industnal 46 5.2 446 248
Counseling and guidance 43 4.9 157 8.7
Educational 36 4.1 370 20.6
General 28 3.2 23 13
Developmental 20 23 19 1.1
Psychometrics 19 22 35 19
School 15 1.7 60 33
Engineering and human factors 2 0.2 13 0.7
Unspecified and others 10 1.1 25 14

Total: 880 1796

Source: Adapted from R. F. Lockman and S. Ross. Survey of graduate education in
psychology: Some trends of the last decade. Amerscan Psychologsst, 19, 623—628.

INDUSTRIAL PSYCHOLOGY

Industrial psychology draws upon thc facts, generalizations, and principles of
psychology. It uses the method prescribed in the parent body. Becausc it applies the
techniques of psychology to the industrial scene and the problems confronting it,
industrial psychology formulates and modifies procedures to meet the conditions
found in business rather than in the laboratory.

Industrial psychology is simply the application or extension of psychological facts
and principles to the problems concerning human beings operating within the
context of business and industry.

The most important aspect of industrial psychology is its discipline. It clearly
recognizes that scientific conclusions must be objective and based upon facts gath-
ered as a result of a defined procedure. It does not treat assumptions or hypotheses
as if they were conclusions. Its findings sometimes confirm the obvious and very
often are not romantic. Whereas chemists are no longer confused with alchemists,
and psychologists are differentiated from physiognomists, the same clear-cut differ-
entiation does not apply to industrial psychologists in relation to their “gold-brick”
salesmen breathren who sell the impossible with all the authority of ignorance.

The misinformed often believe that all that is necessary to have a knowledge of
psychology is to be a human being with common sense and to be a student of
human nature. But a psychologist is quite a different person. He has professional
training, is aware of the limitations of his knowledge, and above all, has been
indoctrinated in a methodology to obtain conclusions based upon data acquired
according to certain prescribed scientific methods.
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THE INDUSTRIAL PSYCHOLOGIST

The industrial psychologist may be employed by a company. He may be a con-
sultant to a trade association, to retailers or manufacturers. He may also be a
university professor who does research in the field either privately as a consultant
or as an associate in the university mstitute. In the future he may be on the staff
of a labor union. Regardless of the field in which he works, the industrial psycholo-
gist must report research findings accurately. Hence, there is a great need for an
unbiased approach if he is to make his full contribution to society.

Although industrial psychologists have been employed predominantly by large
companies, this does not mcan that small business organizations cannot benefit
from the correct application of the principles and generalizations of industrial
psychology. As more students of psychology become terested in the industrial field,
and as more small businessmen arc made aware of the benefits of industrial psy-
chology, greater advantages will accrue to our society. Because small and large business
organizations have similar problems, the findings are likely to be applicable to both.

Since many states do not license industnal psychologists—or any psychologists,
for that mattcr—the question ariscs as to how one becomes an accredited industrial
psychologist. Legitimate recognition occurs primanly along educational and pro-
fessional lines. The American Psychological Association (APA) is the professional
body of psychologists; similar associations exist among dentists, physicians, sociolo-
gists, etc. The APA has three classes of membership. The Associate 15 a person who
meets such minimum standards as cither two years of graduate work in psychology
at a recognized graduate school or a master’s degree in psychology from a recognized
graduate school. At the time of application the candidate must be devoting full time
to either graduate or professional work mn psychology. The mmimum standard for
election to APA’s Member status is the reccipt of a doctoral degree based in part
upon a psychological dissertation and conferred by a graduate school of recognized
standing. Fellows represent a higher status of membership; they have the Ph.D.
degree, five years of acceptable professional experience subsequent to the granting
of the degree, and are elected to Fellow status for outstanding scientific achieve-
ment in their chosen area of specialization. Life membership, not likcly to be of
immediate concern to students, is reserved for members of twenty years’ standing
who have reached sixty-five years of age.

One of the divisions of the American Psychological Association is Division 14,
known as the Division of Industrial Psychology. It has three classes of membership,
Associate, Member, and Fellow, which require similar standards as membership in
the APA except that the experience requirement must be related to industrial ex-
perience as a psychologist. In 1966 this division had approximately 875 members;
the entire APA had about 24,000 members. Not all psychologists belong to the APA,
of course. In 1966 there were an estimated 6000 psychologists who met the require-
ments but did not join.

A further degree of attainment outside of APA is the diploma, which is a certifica-
tion of specialty. This diploma is awarded by the American Board of Examiners in
Professional Psychology. Certification procedures have been set up in clinical, coun-
seling and guidance, and industrial psychology. Standards for diplomate status are
the Ph.D., five years of qualifying experience, and the passing of written examinations
in the specialized field plus an oral examination after the written. In 1966 there were
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about 1900 diplomates; about 180 of these held their diploma in industrial psy-
chology.

Sawyer (1960)2 rcports some interesting facts about the membership of Division
14 taken from a survey of 708 Division members in 1959 (there was a total mem-
bership of 716 that year). Of the 81 percent with the Ph.D., over half had received
their degrees since 1948, with the breakdown by decades being:

1900-1909 1
1910-1919 6
1920-1929 32
1930-1939 120
1940-1949 160
19501958 252

TasLe 1.3 Schools Granting Degrees in
Industrial Psychology 1906-1958

School Number of Graduates

Purdue University 83
Columbia University 63
Ohio State University 63
New York University 41
University of Chicago 30
University of Minnesota 29
State University of Iowa 26
Western Reserve University 26
University of Michigan 22
University of Pennsylvania 21
Harvard University 18
Northwestern University 17
Pennsylvania State Umiversity 16
University of Pittsburgh 16
Stanford University 15
University of Southern California 15
Cornell University 11
Yale University 11
University of California (Los Angeles) 10
University of Wisconsin 10
University of California (Berkeley) 9
66 other schools 156

Total 708

Source: Adapted from J. Sawyer. The industrial psychologist:
education and employment. American Psychologist, 1960, 19, 670~
673.

2 Full sources for authors or works mentioned but not footnoted are given in the section
References” which appears at the end of each chapter.
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Those universities which Sawyer found to be most productive in graduating Ph.D.’s
in industrial psychology are shown in Table 1.3. Sawyer’s survey also indicated that
the general membership in Division 14 could be categonzed into four general em-
ployer groups:

Industry 35%
University 269,
Consulting firms 28%
Government 119

Percentages extremcly closc to these were found in a later study by Dunnette
(1961).

Of course, not all industrial psychologists belong to the APA or to Division 14.
Although 1t is exceedingly difficult to obtain complete figures, 1t has been estimated
that there were about 2500 psychologists cmployed on a full-ime basis in industry
in 1963 (Ross and Lockman, 1963) over three times the number belonging to
Division 14. This is considerable growth from carlicr estimates of 1000 in 1958
(McCollum, 1959) and of 600 estimated by the APA in a 1954 article on the
profcssion (APA, 1954). It 1s worth notng that these numbers probably represent
lower bound estimates of the number of psychologists involved in the activities of
business and industry at each of these tme periods. Traditionally, many of the
psychologists who hold academic positions at various universities spend a portion
of their time in a consulting capacity with various business organizations.

SCOPE OF THE INDUSTRIAL PSYCHOLOGIST'S WORK

Perhaps onc of the best ways to begin to understand the complex ficld of indus-
trial psychology is by cnumerating the various types of activitics which can be con-
sidered as part of the general domain of the profession. Actually, even this is not an
casy task. Many authors have attempted to sct up classifications for describing the
activities of the industrial psychologist, with various degrees of success (c.g., sce
McCormick, 1955; Stagner, 1957; and Taft, 1946). Several have taken the approach
that industrial psychology must be “what mdustrial psychologists do” and have
tried to empurically determine exactly what 1t 1s that they do. For example, Canter
(1948) analyzed the results of a questionnaire returned by 56 respondents in busi-
ness and industry, 37 consultants, and 10 psychologists in the ficld of advertising.
The results indicated that employers were generally large corporations, but that
consultants’ clients were both large and small companies. The psychologists in ad-
vertising were generally employed by advertising agencies. Table 1.4 presents an
analysis of most important work functions of the respondents.

McCollom (1959) actually interviewed 75 psychologists in 20 different cities,
having each one describe his own activities and the activities of other psychologists
working in industry with whom they were familiar. He found that the activities of
these people could be groupcd into the following general categories:

1. Personnel selection: Selection and assessment of employees and executives, criterion research
2. Personnel development: Performance appraisal, attitude measurement, management de-
velopment, employee counseling
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3. Human engineering: Equipment and product design
4. Productivity study: Activities concerned with worker fatigue, lighting, general job environ

ment
Management: Activities involving administrative skills
Other: Accidents and safety, labor relations

S

TasLe 1.4  Andlysis of Most Important Work
Functions, by Groups

Percentage
of Time
Business and industry group (N 56)
Duties involving:
Personnel functions 33
Scientific, research, and developmental functions 25
Policy and management functions 20
Labor relations functions 12
Education and training functions 5
No response 5
100
Consulting group (N 37)
Duties involving:
Personnel functions 25
Policy and management functions 24
General consulting functions 21
Research and development functions 11
Clinical functions 10
Labor relations functions 3
Market research functions 3
No response 3
100
Adbvertising group (N 10)
Duties involving:
Market research functions 70
Policy and management functions 30
100

Source: R. R. Canter. Psychologists in industry. Personnel Psy-
chology, 1948, 1, 145-161.

Perhaps the most authoritative source on the functions and activities which com-
prise industrial psychology is Division 14 itself, since it exists as the official organiza-
tion of all psychologists concerned with the application of psychological knowledge
to the world of industry. In a 1959 report entitled The Psychologist in Industry,
the Division cited seven major areas which comprised the content area of industrial
psychology. These were: (1) selection and testing, ( 2) management development,
(3) counseling, (4) employee motivation, (5) human engineering, (6) marketing
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research, and (7) public relations research. These were very similar to the functions
outlined by Taft (1946) who listed job analysis; motion studies, salaries and wages,
selection of new employees; transfers, promotions, and terminations; training; prob-
lem employees; employee rating; industrial hygienc; morale and research. In sum-
mary, it would appear that the psychologist ecmployed by an industrial organization
is likely to find himself required to tackle nearly any problem involving people.
This is made quite apparent by the Division 14 rcport, which lists over 150 more
specific kinds of problems with which industrial psychologists concern themselves.

An example of the varicd nature of the work is given in an article by Bills (1934)
describing a typical workday of an industrial psychologist. The day started with a
conference at 9 a.m. which resulted from an interview held the preceding afternoon.
The conference was to decide on the placement of an cmployee for a two-month

TasLe 1.5 Representative Firms Employing Diplomates in Industrial Psychology

and Diplomates’ Titles

Firm Name

Title

Amencan Home Products Corp.
Atlantic Refining Co.

B F. Goodrich Co.

Carbide & Carbon Chemical Co.

Chrysler Corp.

Columbia Broadcasting System, Inc.
Commonwealth Life Insurance Co.
Continental O1l Co.

D E. McNicol Pottery Co.

Detroit Edison Co.

E. 1. du Pont de Nemours & Co.

Fieldcrest Mills

General Motors Corp.

General Shoe Corp.

Gulf O1l Co.

Harwood Manufactuning Co
International Business Machime Corp.
Knox Reeves Advertising, Inc.

Life Insurance Agency Management Association
Marshall Field Co.

Ncedham, Lows and Brorby

Procter & Gamble

Prudential Insurance Co.

S. C. Johnson & Son, Inc.
Standard O1l Co.

United States Steel Corp.
Wm. Esty Co.

Director of Personnel

Rescarch Assistant

Coordinator of Training

Asst. Director, General Industrial Selec-
tion Department

Educational Supervisor

President

Diarector of Research

Dircctor of Advertising

Vice-President and General Manager

Industnal Psychologist

Manager, Personnel Research Section,
Pres. Div

Department of Personnel Research &
Traming

Chairman, Personnel Evaluation Services

Dairector Supervisory Training

Head, Tramng Unit

President

Coordinator, Educational Research

Vice-President, Marketing Director

Research Associate

Vice-President

Vice-President

Head, Rescarch Department

Asst. General Manager, Director of Per-
sonnel Rescarch

Personnel Dircctor

Advisor, Employece Relations Research

Manager, Personnel Department

Exccutive Vice-President
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period. This employee had been diagnosed as mentally ill, and the company was
attempting therapy by a psychiatrist rather than resorting to immcediate dismissal.
The day’s second problem for the psychologist was an attempt to predict whether
a person’s ability to punch Hollerith cards could be ascertained in three weeks. The
next problem concerned the transfer of two employees to fill two vacancies. Prob-
lems concerning salary levels and rating scales occupied the remaining portion of
the moming. Immediately after lunch the psychologist had to meet with the Em-
ployee’s Loan Fund Commuttee; the particular problem facing them concerned a
misapplication of some funds. The psychologist next talked with a cleaning woman
who felt that the supervisor was not giving her a fair deal. Another cmployee who
had been married for six months asked the psychologist for advice on how to inform
her disapproving parents.

Actual test development and rescarch thus played only a small role in this par-
ticular day’s work. The psychologist who is on the staff of an organization is likely
to find that the specific minor problems which arise each day may interfere with
his major work. He must thercfore be flexible and prepared to handle a number
of tasks and projects concurrently.

Not only are the duties of the industrial psychologist varicd, but his title ranges
from President to Industrial Psychologist to Educational Supervisor. Table 1.5 lists
business and industrial firms that employ diplomates in industrial psychology and
their titles. The firms sclected for inclusion i this table are merely representative.
The table is intended to give an idca of the range of titles and not to be a complete
listing of companies employing industrial psychologists.

Table 1.5 reveals that few industrial psychologists are assigned the title of the
profession. The clear picture is that the psychologist 1s assigned a title related to
his job function or duty.

In addition to the diplomates employed in business and industry, psychologists
work for many other companies, including the following. Again, no attempt is made
to furnish a complete list but, rather, to give an idca of the wide range of com-
panies employing psychologists.

Aetna Life Insurance Co.
American Can Co.
Amencan Viscose Corp.
Ammco Steel Corp.
Caterpillar Tractor Co.
Continental Can Co.
Corning Glass Works
Creole Petroleum Corp.
Eli Lilly & Co.

Esso Standard Oil
Ford Motor Co.
General Motors Corp.
Hughes Aircraft

International Harvester Co.

Kimberly-Clark Corp.

McCann-Erickson, Inc.

Metropolitan Life Insurance Co.
Midland Cooperative Wholesale
Mnneapolis-Honeywell Regulator Co.
Minnesota Mining & Manufactuning Co.
Pittsburgh Plate Glass Co.

Rand Corp.

RCA: Victor Division

State Farm Insurance Co.

The Chesapeake & Ohio Railway Co.
‘The Dayton Co.

The Prudential Insurance Co. of America
Washington Gas Light Co.

Young & Rubicam
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CONSULTING ORGANIZATIONS

An industrial psychologist, in addition to being dircctly employed by a business
organization, is also found in many consulting organizations. Today consulting on
problems of a psychological nature is “big business.” Most psychological consulting
firms may be classified into one of two possible categorics: Those who emphasize
the arca of psychological testing and those who cmphasize the nontesting aspects
of industrial psychology. Admittedly the scparation is generally not a distinct one,
particularly with the very large consulting firms who tend to handle both categories.
However, the emphasis usually still remams visible. Following are some brief de-
scriptions of sceveral of the most prominent consulting firms typical of each of the
above categories.

CONSULTING FIRMS: TESTING

The oldest and largest organization of this type is the Psychological Corporation
which was organized in 1921 by a group of psychologists. The Psychological Corpora-
tion is organized into the following divisions: Industrial, Test, Personnel and Market
Rescarch, Professional Examinations, and the Experimental Laboratory.

The Industrial Division installs testing programs for companies, improves training
programs for management personnel, and trains supervisors in various techniques and
principles in human rclations. The Test Division publishes and sells psychological
tests to schools, government agencies, and industrial firms. The Personnel and
Market Rescarch Division does rcsearch on consumer motivation and behavior,
public relations, and media; it also carries on activity in personnel selection atti-
tudes and job evaluation. The Professional Examinations Division has evaluated
scveral hundred thousand nursing school applicants and currently also conducts
entrance cxamination programs for schools of veterinary medicine and pharmacy.
The final division, the Experimental Laboratory, undertakes research projects in
applied psychology, such as the development of test scoring machines, research in
logical abilities, etc. The Psychological Corporation employs about 25 Ph.D.s in its
various divisions.

A sccond major consulting firm which emphasizes psychological testing is Science
Research Associates (SRA). This corporation specializes in developing material and
services for education, industry, and government based upon rescarch in the be-
havioral scicnces. It offers a variety of publications and services for instruction and
training, educational and vocational guidance, personncl sclection and placement,
cvaluation of knowledge and performance, and the processing of specialized data.

The third of the “big three” in testing is the Educational Testing Service (ETS),
a nonprofit organization founded in 1947 through the combined efforts of the
Amcrican Council on Education, the Carncgie Foundation, and the College En-
trancc Examination Board. Its major purposes are to develop tests for schools,
colleges, and the psychological profession; to assist the users of tests in methods
and procedures; and to do research in psychological testing. In 1966 over 70 psychol-
ogists were listed by the APA as being affiliated with ETS (APA Directory, 1966).
In the fiscal year ending Junc 30, 1966, ETS had a gross income of over $23 million
—ample testimony to the importance of testing in our current culture.
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CONSULTING FIRMS: GENERAL

The firm of Richardson, Bellows, Henry and Company, Inc. was organized shortly
after World War II. Its major office is in New York City, but it has branch offices
in other major cities. This company primarily deals with employce attitude measure-
ment, executive appraisal, the development and improvement of training programs,
manuals for client companies, and research in test development and employee evalua-
tion.

Dunlap and Associates, Inc. is a consulting firm organized in 1948 to provide re-
search and consulting services in the ficlds of executive evaluation, marketing re-
search, human engineering, and training. Its staff now numbers approximately 200,
with about one-fourth of the professional staff possessing a Ph.D. In its 1964 Annual
Report, it showed a gross income of nearly $4 million (see Figure 1.2).

4.0
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3.0

25

2.0

1.5

1.0

Gross income (in millions of dollars)

0.5

1950 1952 1954

Year

Figure 1.2. Gross income of Dunlap and Associates, Inc. from 1949 to 1964.
(Adapted from the 1964 Annual Report, Dunlap and Associates, Inc., Stamford,
Conn.)

Rohrer, Hibler, and Replogle have offices in six cities and primarily provide psycho-
logical services to business leaders. Their approach is first to obtain a psychological
evaluation of the “problem” executive and then to conduct a series of individual
conferences with him designed to change his behavior into more desirable patterns
of action (Flory and Janney, 1946). This company was founded in 1927 and has
five senior partners, all of whom have a Ph.D.

The American Institutes for Research in the Behavioral Sciences (AIR) is a non-
profit research organization which carries out a variety of research programs in
human engineering, training, organizational behavior, and education. Its major offices
are in Pittsburgh, with subsidiary offices in Washington, Los Angeles, and Palo Alto.
During the 1962-1964 period AIR’s average number of full-time employees was
around 230 (AIR Annual Report, 1964).
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RESEARCH CENTERS AT UNIVERSITIES

The practical aspect of solving problems by using rescarch techniques was intensely
demonstrated during World War II. The armed forces did not have the personnel
or the unlimited facilities to do all the work that was necded. Accordingly, many
universities cstablished research centers to handle problems related to industrial
psychology and other areas of psychology. This situation has continued, and now
there are many such centers handling on a contract basis research needed by many
government agencies.

Although research in personnel problems and human engineering is of primary
interest for our subject matter, additional work is done in the fields of physiological
and social psychology, and in such topics of general psychology as learning, retention,
and the higher cognitive processes.

Rescarch contracts are awarded by the Department of Defense as well as other
branches of the government such as the Atomic Energy Commission, the Department
of the Interior, the Veterans’ Administration, and the National Aeronautics and Space
Administration.

Specific problems related to job analyses and specifications; selection, classification,
and criteria research; training; psychometrics; and human engineering are solved by
contract research. Examples of nonsecurity contracts are as follows: billet analyses
for guided missiles personnel; a study of the relationships between Navy billets and
civilian occupations; submarine personnel selection; research on supervisor selection;
radar mechanics functional knowledge test battery; effectiveness in technical training;
speed factors in tests and in critena; causation of accidents; the worker as a factor
in equipment design; display and signal pattern discrimination; and attention value
of warning signals. There arc many, many others.

Possibly the largest university rescarch center in psychology is at the University
of Michigan. It is known as the Institute for Social Research and has two main
divisions, the Survey Research Center and the Research Center for Group Dynamics.
Although the staff of highly competent professionals is primarily concerned with
social psychology, the work clearly shows the intimate interrelationship of social
and industrial psychology.

The Survey Research Center is more concerned with problem-oriented than with
discipline-oriented research. This means it promotes interdisciplinary research com-
bining the efforts of psychologists, economists, anthropologists, sociologists, and
political scientists. Its research undertakings are sponsorcd by government agencies,
private business, and research foundations. An example of one of its major concerns
is its work in the field of psychological economics and consumers’ economic atti-
tudes. On the other hand, the Rescarch Center for Group Dynamics is primarily
concerned with the phenomena of group behavior and with an attempt to derive
the principles of group dynamics which lead to group formation, change, or dissolu-
tion. It has worked in the areas of group productivity, communication, and inter-
group relations.

These two centers together with the parent body employ over 500 full- and
part-time personnel, including a permanent part-time force of about 250 field inter-
viewers residing in communities across the nation. The organization chart of the
Institute (Figure 1.3) depicts its wide range activities. The Institute has published
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Research Programs

Inter-Center Programs

Research Programs

Operating Sections

Group goals

Social influence
Status systems
Cognition, perception
Group performance

Math in social
sciences

Children and family
life

Mental health in
industry

Economic behavior
Student development
Organizational
research
Communication and
influence
Political behavior

Sampling
Field section
Coding section

Child development
Identification of
creativity

Figure 1.3. Organizational chart describing the structure of the University of
Michigan’s Institute for Social Research in 1963.

well over 2000 articles, reports, and books as a result of its research activities (Sea-
shore, 1962).

Another notable but less clearly structured interdisciplinary research center is
the joint research composite at Ohio State University. This composite is made up of
three distinct suborganizations, the Bureau of Business Research, thc Behavioral
Sciences Laboratory, and the Administrative Services Division.

-

CENTERS OF LABOR AND INDUSTRIAL RELATIONS

A number of universities have well-established centers or institutes related to the
problem of labor and industrial relations. The Industrial Relations Center of the
University of Minnesota is concerned with a program of training and research to
improve labor-management relations and to facilitate cooperation between the two.
The Center recognizes that such work cannot be solely the province of any one
department; thus it actually draws from eight different departments, one of which
is psychology.

The Institute of Industrial Relations of the University of California has two
divisions, one at Berkeley and the other at Los Angeles. It pursues three major lines
of endeavor—research, instruction, and community relations—and runs many con-
ferences and lecture series as well as resident institutes for labor and for management.
It also accepts the importance of the interdisciplinary approach.
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Other outstanding programs of this nature are located at Corncll University (The
New York State School of Industrial and Labor Rclations) and at the University
of Illinois (Institute of Labor and Industrial Relations).

HUMAN ENGINEERING LABORATORIES

Several university psychology departments have research laboratories in which
the emphasis has been dirccted toward research on human cngineering topics. Prob-
ably the best known of these is the Laboratory of Aviation Psychology (recently
renamed the Human Performance Center) at Ohio Statc University. In addition,
the University of Illinois’s Aviation Psychology Laboratory and the University of
Michigan’s Engineering Psychology Laboratory are cqually well-established centers
of human engineering research.

OTHER RESEARCH ORGANIZATIONS

There are two other important tvpes of organizations in which industrial psy-
chologists are employed: nonprofit orgamzations sponsored by industry, and various
governmental agencies which specialize in research problems relevant to industrial

psychology.

NONPROFIT ORGANIZATIONS
SPONSORED BY INDUSTRY

A number of nonprofit research and consulting organizations have been sponsored
and funded by companies in a common industry to do rescarch for the entire group
of member companies. A typical example 1s the Lifc Insurance Agency Management
Association (LIAMA) formed in 1922. It now has over 360 full-member participating
companics and 118 associated members scattered all over the world. It is organized
into such divisions as company relations, research,®actuarial, institutional relations,
and administrative. The threc major parts of the research division are Human
Resources Research, Financial Management and Functional Cost Research, and
Market and Survey Rescarch. Typical projects mnclude studies of agent and man-
agerial selection procedures, traming of agents, and the measurement of public
attitudes toward life insurance.

The National Industrial Conference Board was founded in 1916 as an inde-
pendent and nonprofit institution for business fact-finding through research. It is
supported by more than 3000 subscribing associates from business organizations,
trade associations, labor unions, libraries, and colleges. The rescarch program is
carried on by four major divisions. The Division of Personnel Admunistration is of
greatest interest to the industrial psychologist. Its reports serve as useful guides to
thosc who want to learn from case studies as well as have a manual type of refcrence.

Other examples of such organizations are the Committee on Highway Safety Re-
search and the W. E. UpJohn Institute.
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GOVERNMENT RESEARCH AGENCIES

As was pointed out carlier in the chapter, many industrial psychologists are em-
ployed by thc United States Government. Examples of government agencies which
have traditionally been involved in psychological research are listed below:

U.S. Amy Personnel Research Office
Washington, D.C.

U.S. Air Force Personnel Research Laboratory
San Antonio, Texas

U.S. Navy Aviation Psychology Laboratory
Pensacola, Florida

U.S. Navy Electronics Laboratory
San Diego, California

U.S. Air Force Behavioral Sciences Laboratory
Dayton, Ohio

U.S. Navy Submarine Base
New London, Conn.

Two of the largest single agency employers of psvchologists are nongovernmental
research and development agencies. However, both of these agencies work primarily
for governmental agencics. HumRRO, the Human Resources Research Office of
George Washington University, was established in 1951 to apply scientific methods
to the solution of army problems in training, motivation, and leadership. The Sys-
tem Development Corporation (SDC) was later established to perform a somewhat
similar function for the Air Force. As of 1964 HumRRO cmployed approximatcly
75 rescarch psychologists and SDC employcd nearly 150.

The organizations mentioned do not cxhaust the list of industries, consulting
organizations, centers at universitics, cooperative rescarch centers supported by
industry, or government agencics. They have been selected merely as examples, but
of course all pass rigid test of authenticity and compliance with stated purpose. Others
too numerous to mention also meet such standards.

Examples have been cited to impress the reader with the realness of rescarch. Each
organization has been described all too briefly, but the bibliographic references can
furnish the necessary additional facts.

HISTORY AND DEVELOPMENT OF THE FIELD

It is exccedingly difficult to apply a date to the founding of any disciplinc. How-
ever, industrial psychology may have gottcn its start on December 20, 1901. That
was the evening that Dr. Walter Dill Scott, a psychologist at Northwestern Uni-
versity, gave an address discussing the potential application of psychological prin-
ciples to the ficld of advertising (Ferguson, 1962). This was followed by a series
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of 12 magazine articles which were subsequently combined in 1903 into a book
entitled The Theory of Advertising (Scott, 1903)—undoubtedly the first book
which involved the application of psychology to the world of business. Scott, who
later became president of Northwestern University, followed up this initial book
with several others in the next few years on the same general topic (Scott, 1908a,
1908b). He also published several books in which he tried to bring psychology to
bear upon the broader domain of business per se, rather than just advertising (Scott,
1911a, 1911b). In fact, Dr. Scott’s accomplishments as the first industrial psychol-
ogist are far too numerous to detail here; the reader is referred to more appropriate
sources (Ferguson, 1962).

In spite of Scott’s prominent activity and many published works during the years
1901 to 1913, it is interesting that he has often been ignored in historical accounts
of the field of industrial psychology. This is particularly so in past years. Today he
seems to be gradually regaining his rightful place as the man who really “started it
all.”

Where Scott has not been credited with being the first industrial psychologist the
honor has usually been awarded to Hugo Miinsterberg. In 1913 he published his
text Psychology and Industrial Efficiency (Miinsterberg, 1913). Miinsterberg as an
author tended to be somewhat less aggressive and flamboyant than Scott in his
approach to applying psychology to business. Thus in his book the differences of
approach between the pure and the applied science are carefully reflected in the
first few chapters. Miinsterberg writes cautiously and defensively of his attempts to
establish an applied field of psychology as a necessary counterpart of the pure field.
Miinsterberg’s book, which has served as a model for the development of industrial
psychology, includes such topics as learning, adjustment to physical conditions,
economy of movement, monotony, fatigue, and buying and selling.

During World War I psychologists were quite active in the war effort, developing
group tests for army recruits and aiding in the development of procedures for the
selection of officer personnel. In fact, many of the major postwar developmental areas
of industrial psychology such as group testing, trade testing, rating scales, and the
personality inventory had their roots in the activities of psychologists in the World
War I war effort.

In 1917 the Journdl of Applied Psychology made its appearance; the importance
of this periodical in the expansion of the field will be apparent from the number
of references throughout this book to articles which have appeared in it. At about
the same time, colleges began to introduce courses in applied psychology; and as
the subject has developed, the trend has been to offer courses in specific fields of
applied psychology such as industrial psychology, personnel psychology, vocational
psychology, and advertising psychology.

In 1919 Scott and several others founded the Scott Company of Philadelphia.
This was the first psychological consulting firm ever organized and was oriented
toward personncl problems in industry. This was followed two years later by the
previously mentioned Psychological Corporation—the oldest firm of this type still
active in the United States.

During the post-World War I years industry first began to show an interest in
the discipline of industrial psychology. Certain firms such as Procter & Gamble,
the Philadelphia Company, and the Hawthome Plant of Western Electric all formed
their own personnel research programs. In fact, it was at the Hawthome Western
Electric plant that the famous “Hawthorne” studies were begun in 1927 (Roethlis-
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berger and Dickson, 1939). These studies, which lasted into the middle 1930s and
which are described in Chapter 10, are considered by many, the present authors
included, to be probably the most significant series of research studies ever carried
out in industry in terms of the impact they had on the growth and development
of industnal psychology. They provided the foundation and impetus for the expan-
sion of industrial psychology beyond the realm of selection, placement, and working
conditions into the study of motivation, morale, and human relations.

The Depression itself had considerable effect on the development of industrial
psychology. While it may have slowed growth in some directions, it nevertheless
opened many additional areas for survey. After the Depression the importance of
employee attitudes began to be recognized; consequently much development since
that time has been in this area.

Without much question World War II was a major factor in the growth of
psychology in industry. Although the American Association for Applied Psychology
was formed in 1937 as the official organization of industrial psychology (it later
became Division 14 of the APA), it was the huge psychological contribution to
the war effort which proved to so many people that applied psychology had important
and practical contributions to offer. These contributions were far too numerous to
document in any detail here. As in World War I, great emphasis was placed upon
the development of tests for selecting and classifying recruits. Also developed were
selection programs for officers, various training programs of specialized types, and
job analysis and performance evaluation techniques.

Personnel Psychology, another major journal of applied research, first appeared
in 1948. It publishes the results of factual psychological studies in such fields as
training, job analysis, selection, evaluation, motivation and morale, work conditions,
and equipment design. Its articles are intended for interested and informed man-
agement and yet at the same time they are designed to mect the technician’s re-
quirement of accurate and complete reporting.

Another notable development in applied psychology since World War II was
the establishment of other separate divisions of the APA devoted to various aspects
of the field: the Division of Military Psychology (Division 19); the Society of Engi-
neering Psychologists, a division of the APA (Division 21); and the Division of
Consumer Behavior (Division 23). While the percentage of joint memberships in
these divisions and Division 14 is high (i.e., many psychologists belong to two or
more divisions), the fact that they have been formed is ample testimony to the
need of the psychologist to recognize the ever-increasing complexity and specializa-
tion of interest in the web of activities which define applied psychology.

Several other major organizations have been created since World War II to repre-
sent various interest subgroups in applied psychology. The two most notable are
the Human Factors Society and the Ergonomics Society. The former is an American
group for applied psychologists with interest in human engineering problems. It
publishes its own journal, Human Factors. The latter group is the British counter-
part of the Human Factors Society, although it was the first to be organized. Its
journal is entitled Ergonomics. Ergonomics and Occupational Psychology are the
two major British publications devoted to applied psychological research. Recently
(in 1966) another American journal, Organizational Behavior and Human Per-
formance, started publication. The purpose of this journal is to publish articles de-
voted to the development of theory in applied psychology.
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MAJOR PROBLEMS OF INDUSTRIAL PSYCHOLOGY

Before proceeding to the methods and content of industrial psychology, it might
be best to mention certain major problems which the profession has to face in its
future growth and development.

THE CONSULTANT AND THE STAFF PSYCHOLOGIST

As was pointed out earlier, the industrial psychologist is likely to obtain his liveli-
hood through one of three major sources of employment. He is either a consultant,
an employee of a company or the government, or a university teacher. Very often
he combines two of the three roles, but whether he does or not depends upon his
interests, opportunitics, degree of identification, and tempo.

A psychologist directly employed full time by a company or by a government
agency is often referred to as a “staff” psychologist. Generally speaking, the duties
and tasks of the consultant and the staff psychologist overlap. There is no clear-cut
difference insofar as type of assignment is concerned. The major difference is that
the consultant may be concurrently working for a number of clients or employers,
whereas the staff psychologist fills a more specific role in the organization chart for
a single employer.

Although a schism between the staff psychologist and the consultant is unde-
sirable if the profession is to be advanced in industry, the answers given in Canter’s
study (1948) to the question “What do you think of consulting firms as the best
solution to industrial psychological problems?” pose a serious future problem. One-
half of the staff psychologist group was unfavorable toward such firms; the consulting
group was generally favorable. This situation demands attention and should be
cleared up.

A note of optimism is reflected toward the field in general since 80 percent of
the respondents reported that cxecutives were becoming more ‘“‘psychological
minded.” A further indication of the increased acceptance of the psychologist by
leaders in industry comes from a 1962 survey conducted by Feinberg and Lefkowitz
(1962). They administered a questionnaire to 89 executives who were attending a
seminar sponsored by the American Management Association. When asked whether
they would be interested in hiring an industrial psychologist, over two-thirds replied
favorably. These “yes” respondents felt the industrial psychologist could be of great-
est benefit in the areas of employee motivation, employee selection and training,
executive selection and training, human engineering, consumer research, production
efficiency, and accident control.

COMMUNICATION

One of the difficulties of any profession is that its language and techniques some-
times become so involved that the outsider is really left out. If industrial psychology
is to gain an important place in industry, psychologists must learn to talk and
write in a fashion that is clearly understandable to others who are equally interested
in the mutual problems and who sometimes have an even greater stake in a solution.
Not only must the industrial psychologist learn to communicate adequately with the
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nonpsychologist, but even the problem of communication within the field itself
is becoming a problem. The ever-increasing complexity of industrial psychology
and the specialization of interest of the psychologists working on different problems
in different settings has created many barricrs to the flow and dissemination of knowl-
edge among researchers and practitioners. While such problems may be the in-
evitable corollary of a dynamic disciphne, the authors feel that the communication
problem is one of the most critical 1n ndustrial psychology today.

RESISTANCE TO CHANGE

Research findings as well as research itself can ordinarily be expected to meet
with resistance on the part of cmployees and, in many instances, cmployers. The
successful practitioner of industrial psychology must be immediately and forever
aware of this phenomenon. It would be purely academic if one anticipated that
industry is waiting with open arms to apply the knowledge of industrial psychology.

Attempts at change, no matter how well-intentioned, produce threats and will
be resisted. This resistance may take the form of hostility and aggression against the
change itself or against the administrator of the projected change. Often the em-
ployee imagines the naturc of the change well in advance of the possibility of a
change. The unreality of the imagination only makes the resistance stronger. When
changes are associated with speedups or layoffs, the resistance to any contemplated
change is even more intense. It is not enough to state that no detrimental action
to the employee’s welfare is contemplated. The claim must bc proved. Anything
that is not clearly understood can be an insccurity-producing factor. Change often
upsets established pattern. People are not easily corrected, nor are they able to
give up habits freely. Rescarch often intends to change behavior that has become
routine and thus can be expected to be resisted.

Resistance comes not only from the employce but from all levels of management
and the employer. The naive employer often wants research to prove his point or
position. Such a guarantec is not possible: The conclusions of rescarch depend
upon the data and cannot be established by mamipulation of data to conform to
a preestablished outcome.

All, however, is not hopeless provided at least four fundamentals are recognized.
First, the reasons for the contemplated change should be clearly explained. Second,
those who will be involved in the change should have ample opportunity for
participation in the implementation of that change. Third, change should be a
two-way affair rather than an attempt to force all to agree to a one-sided decision.
Fourth, the administrator of the change should recognize at all times that change
is a real, imagined, or potential threat, and that he must do all he can to climinate
or reduce the possible threat regardless of the form it assumes.

CHAPTERS TO FOLLOW

Each of the chapters in this book will discuss one segment of the various duties
of the industrial psychologist. There are, of course, many sequences in which the
chapter could be presented and many topics which could be excluded or included.
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The material is presented, however, according to the way the authors perceive their
subject matter. It will be well to remember that each chapter is related closely to
all the other chapters, and that chapter divisions arc merely educationally desirable
tools—they are not the realitics. The individual in a work situation, be he em-
ployer or employee, has attitudes, satisfactions, motives, and abilitics, and many
varieties of feelings and knowledge are always in force at the same time.
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A STATISTICAL 2
RATIONALE
FOR SELECTION
AND PLACEMENT

The most traditional activity of the psychologist in industry has been employee
selection and placement. The challenging task of trying to distinguish “good”
workers from “poor” workers with the aid of tests and other selection devices may
be said to coincide with the early formulations of industrial psychology./ These
problems attracted such pioneer industrial psychologists as Hugo MiinSterberg,
Walter Dill Scott, and Walter V. Bingham into the world of industry in the
early 1900s. Miinsterberg used psychological tests prior to 1910 in connection with
various selection problems for the Boston Elevated Railway Company. Scott and
Bingham worked on the problem of selecting salesmen in the period 1915-1917
while they were colleagues at the Camegie Institute of Technology.

MANPOWER PLANNING

People represent a most important resource to a business or industrial firm. Thus
the terms selection and placement designate separate phases in the ever-important
area of manpower planning. The trends toward automation and computerization are
making the selection and placement of people more important rather than less
important. Despite any or all technological advances, profits resulting from a com-
pany’s efficient operation require the expeditious use of manpower via correct
selection and placement.

Selection, as the name implies, involves picking for hire a subset of workers
from the total set (population) of workers available for hire at any given moment
in time. Efficient selection is therefore a nonrandom process, insofar as those selected
have been chosen on the assumption that they are more apt to make “better” em-
ployees than those who have been rejected. The task of the industrial psychologist
is to make certain that the assumption is indeed a valid one as a result of using
objective and scientific procedures and instruments rather than subjective and biased
judgments. An equally critical problem is that of assigning the new hires to the jobs
available. Placement, in its simplest form, asks. “given the hiring of N men to
fill N different job vacancies, which man should be put on which job?” As might

22
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Figure 2.1. Highly simplified diagram
of the manpower allocation process.

be suspected, in actual practice the processes of selecting and placing employees
often merge into a single process A'igure 2.1 shows in highly simplified form the
general process of manpower allocation.

s
- INDIVIDUAL DIFFERENCES

That people differ is self-evident. Measuring any characteristic of people with a
measuring instrument will result in a distribution of scores—some people will have
high scores, others low scores, etc. As an area of psychology, the study of individual
differences has provided the impetus for the entire psychological testing movement.
Psychological tests measure the extent of differences among people and have been
used to obtain estimates for a wide variety of human characteristics.

The existence of individual differences provides the basis for the selection and

placcment process. Any group of workers, irrespective of occupation, will vary
considerably in terms of their relative work efficiency and performance/ For ex-
ample, many years ago C. L. Hull reported some ratios of efficiency between the
most efficient and the least efficient workers in a variety of different occupations
(Table 2.1). Note that in the case of one occupation (spoon polishers) the best
worker was over five times as efficient as the poorest worker.
/Tt is not surprising that employers show considerable interest in wanting to,
develop ways of selecting those workers who will be more efficient and thus reducing
the possibility of hiring those who may be relatively inefficient. This is particularly
true for those employers who go to considerable expense training new employees
before determining whether they will be successful; and it is very important when
union Contracts prevent terminating employees for any reason after a brief trial
period (often no longer than six weeks).,
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Another example of how widely workers at the same plant and even at approx-
imately the same job level can vary on a single trait is shown in Table 2.2. The

TasLe 2.1 Ratio of Least Efficient to Most Efficient Individual in a Variety of
Gainful Occupations

Ratio of Poorest

Occupation Criterion to Best Worker
Heel trimmers (shoes) Number of hours per day 1:1.4
Loom operators (silk) Percent of time loom is kept 1:1.5
in operation
Hosiery maters Hourly piecework eamings 1:1.9
Loom operators (fancy cotton) Earnings 1:2
Knitting machine operators Pounds of woman’s hose pro- 1:2.2
duced per hour
Elementary school teachers Ratings of superiors 1:2.5
Spoon polishers Time per 36 spoons 1:5.1

Source: C. L. Hull. Aputude testing. Harcourt, Brace & World, New York, 1928.

table presents the scores of nearly 2000 workers in single plant on the Wonderlic
Personnel Test, a short paper-and-pencil test of general mental alertness or in-
telligence developed specifically for use in industry. For a person unfamiliar with
the diversity of talent likely to be found at any job in any industry the range of
scores may seem hard to believe—the ratio of ability in terms of IQ equivalent is
nearly 2:1 between the top and bottom worker.

The same data are shown plotted graphically in the form of a frequency polygon
in Figure 2.2. This illustrates that the distribution of many characteristics of people,
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Figure 2.2. Frequency distribution showing the number of employees obtaining
various scores on the Wonderlic test in a manufacturing plant. (Adapted from
W. ]. McNamara. Retraining of industrial personnel. Personnel Psychology, 1963,
16, 233-247.)
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TasLE 2.2 Distribution of Scores on Wonderlic Test for a Ran-
dom Sample of 1940 Employees in a Manufacturing Plant

Raw Scores 1Q Equivalent Percentile Number of Cases
42-43 131 100.0 4
40-41 129 99.8 4
38-39 127 99.6 8
36-37 124 99.2 15
34-35 123 98.4 43
32-33 119 96.2 69
30-31 116 92.6 100
28-29 113 87.5 197
26-27 110 77.3 203
24-25 107 66.8 227
22-23 104 55.2 249
20-21 101 423 246
18-19 97 29.6 194
16-17 93 19.6 164
14-15 89 11.2 105
12-13 85 5.8 57
10-11 80 2.8 24

8-9 76 1.6 21
6-7 72 0.5 7
4-5 68 0.2 3

Source: W. J. McNamara. Retraining of industrial personnel. Personnel
Psychology, 1963, 16, 233-247.

whether the characteristics be height, weight, or scores on a test, assumes a shape
which approximates quite closely a bell-shaped curve or distribution. This is
known as the normal curve. Because of this isomorphic relationship between real-
world data and a mathematical equation that describes a theoretical curve, the
theoretical curve can be used as a model for these data. Thus one might speak of
test performance for factory workers as being, in general, normadlly distributed,
implying that the general shape of the distribution of scores approximates the normal
curve. Many statistical techniques so important to the industrial psychologist depend
upon the principle of normally. distributed .scores. ‘ '

Of course, not all frequency distributions are as symmetric as in Figure 2.2.
Sometimes, conditions affecting job performance can cause distributions to change
shape radically. For example, consider the curves shown in Figure 2.3. The first
distribution represents the “true” frequency distribution one might find on a
job if everyone performed at or near his normal capacity. The other two distributions
illustrate how the shape can be influenced by such factors as work restriction or
unlimited incentive. The middle curve has a shape that is negatively skewed while
the bottom curve is positively skewed. Skewed distributions of test results dq
occur. For example, very difficult tests.usually result in_positive skewness and very
easy tests result in negative skewness.
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Normal curve Negative skewness

Basic ability distribution Distribution of group practicing work restriction

Positive skewness

Distribution under conditions of unlimited incentive

Figure 2.3. Distribution of scores of actual performance on a job may differ as a
function of specific job conditions independent of the basic ability distribution.

BASIC SELECTION MODEL

The theory of testing in industry is based upon the individual differences among
workers. Indeed, the purpose of the selection process is to take full advantage of such
differences in order to select primarily those persons who possess the greatest amount
of attributes important for success on the job.

Figure 2.4 diagrams the basic selection model. Each of the steps shown is im-
portant in developing a proper selection procedure.

Step 1: Examination of the job(s) having vacancies. This step consists of job
analysis and will be discussed in greater detail in Chapter 17. Job analysis is a most
critical and basic problem area in industrial psychology and is, or should be, the
foundation of any industrial testing. A thorough knowledge and understanding of a
job is of paramount importance and must precede the use of any test in the selection
and placement of workers.
~ Step 2:  Selection of criterion and predictor. The second step involves two parts—
choosing an indicator which measures the extent of how “good” or successful a
worker is (typically referred to as the criterion) and choosing a particular measure
that can be used to predict how successful a worker will be on the job (typically
referred to as the selection device or predictor). Criterion selection is an involved
but basic problem; the solution decides how job success is defined and/or measured.
Chapters 6 and 7 discuss some of these problems. .

On the predictor side, the psychologist finds a wide variety of potentially useful
devices which can be successful in discriminating between “good” and “poor”
workers. Often used are such predictors as tests, interviews, application blanks, and
letters of recommendation, among others. Chapters 4 and 5 present a more thorough
look at various kinds of predictors and their relative merits.

Step 3: Measurement of performance. Once the criterion and the predictor
have been selected it is necessary to obtain measures on both from a sample of
workers on the job. This can be done either by giving the predictor to present
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employees and simultaneously obtaining criterion measures, or by giving the pre-
dictor to new hires and waiting a specified time before obtaining the criterion
measures (thus allowing enough time for the new hires to establish themselves
as successful or unsuccessful). Both methods are used, and each has its advantages
and disadvantages. These will be covered in more detail when we discuss kinds

of validity.
Examination of Job
Step 1 \

Select a criterion 2 Choose a selection
° Step instrument
Measure job Measure performance
performance on criterion Step 3 on selection instrument
Relate job performance to

selection instrument performance

o ses >~

If good relationship,
tentatively accept Step 5
selection instrument

|f poor or no relationship,
reject selection instrument

{

Periodically repeat steps
1-5 on new sample to
make sure of instrument

Step 6 Try different selection
instrument

Figure 2.4. Basic selection model.

Step 4: Relating predictor to criterion. The fourth step in the selection process
involves determining whether a true and meaningful relationship exists between the
employee scores on the predictor and the criterion. Only if such a relationship
exists can the selection process be considered successful. Establishing the existence
of such a relationship is called assessing the vdlidity of a predictor. This is usually
a statistical process which involves the use and understanding of correlational
methods and- significance tests.

Step 5: Deciding upon the utility of the selection device. Making the final
decision as to whether to use the predictor to select new job hires depends not
only upon the size of the relationship found (in step 4) and its significance, but
also upon many other conditions: the number of applicants, number of job open-
ings, proportion of present employees considered successful (the base rate), and
respective variances of the successful and unsuccessful worker groups. All of these
additional aspects concerning the use of a predictor are discussed in later portions
of this chapter.
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Step 6: Reevaluation. The fact that the predictive situation is a dynamic,
ever-changing one should never be forgotten. What makes for good selection today
may not be at all appropriate tomorrow; applicants change, jobs change, and em-
ployment conditions change. Thus any good selection program should be reevaluated
periodically to make certain it is doing the job for which it has been designed.

CORRELATION

Prediction of job success involves determining the extent to which the predictor
is related to the criterion. For example, supposc one were interested in setting up a
selection program to hire new filc clerks. Suppose further that it had been decided
to use a paper-and-pencil test of clerical aptitude as a potential predictor of file
clerk efficiency, and that efficiency was to be determined by ratings of supervisors.
Table 2.3 shows some hypothetical data for this assumed situation, giving scores
for twelve file clerks on both the clerical test and the efficiency criterion measure.
Figure 2.5 shows a graph of the data in Table 2.3.

TasLe 2.3 Scores on Clerical Test
and Job Proficiency Criterion for 12
File Clerks

Clerk Clerical Test Job Proficiency

1 10 3
2 60 6
3 20 2
4 50 7
5 80 9
6 10 2
7 20 4
8 50 5
9 60 10
10 40 5
11 70 8
12 30 4
10t ° .
[ ]
8t
°
o . )
Criterion of job 18 .« ©
proficiency 4l o o .
[ ]
2 o ©
0

L 1 L 1 1 1 1 i I .
10 20 30 40 50 60 70 80 90 100
Test score

Figure 2.5. Plot of data in Table 2.3.
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Notice that there appears to be a systcmatic trend. In general, the higher a person
scored on the clerical test, the higher she scored on the measure of job proficiency.
We can therefore deduce that therc is a definite relationship between test per-
formance (the predictor) and job proficiency (the critenon). We can also deduce
that if we select those pcople who score higher on the test, we are more apt to hire
people who will be more proficient than if we hire people independently of test score.

ESTABLISHING THE DEGREE OF RELATIONSHIP

The degree of rclationship between any two variables may be defined as the
extent to which these two variables vary together in a systematic fashion. The more
technical term for this is the degree of covariance existing between variables. A
formal measure of the degree of covariance between any two sets of scores is pro-
vided by a statistic known as the coefficicnt of corrclation. When two sets of
scores are highly related, we say they are highly correlated. The most common
measure of correlation is the Pearson Product Moment Correlation Coefficient
which is designated by the symbol r.

As a measure of relationship, r varies between +1.00 and —1.00. When r is
+1.00, the two scts of scores are positively and perfectly related to each other.
When r is —1.00, the two sets of scores are negatively and perfectly related to
each other. When r = 0.00, the two scts of scores have no relationship to each
other at all. Figure 2.6 shows graphs of different magnitudes of r.

In predicting job success the sign of the correlation coefficient is not important,
but the magnitude is. The larger the absolute size of r, the better the prediction
of criterion scores on the basis of information obtained from the predictor.

To understand the rationale of correlation it may be helpful to consider a
pictorial representation of covariance and its relationship to r. Any set of scores
will possess some amount of variation—in fact, as we have already seen, the scores
of people on many traits follow a normal distribution with a small number of very

Total variance in Total variance in Variance Variance

criterion scores predictor scores iny in x

Covariance

high scores, a small number of very low scores, and most of the scores occurring
in the middle of the distribution. Suppose we represent this variance in a set of
criterion scores as shown above, where the total area is defined as being 1.00. We
can do this since it is possible to transform any set of raw scores so that their
variance becomes equal to 1.00 using what is known as a z score transformation.

Similarly, suppose we have a set of predictor scores which also vary and are
normally distributed, and again the area is defined as being equal to the quantity
1.00.

We can now represent r geometrically as being related to the amount of overlap
(covariance) of the two sets of scores. A more precise definition of r as a statistic
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is that it is the ratio of the amount of covariance between two variables to the
square root of the product of the respective variances (sometimes called a geometric
mean) which can be diagramed as shown below:

Covariance

r=

OO

But when both @ and @ are equal to 1.00, we have r being equal simply to the
amount of overlap between the two variables, as

29

Returning to the data given in Table 2.3, it is possible to compute the correlation
between these two sets of scores using the formula

.= NZxy - (Zx) (Zy)
VINE® — (Ix)7] [NIy? - (Zy)?]
The reader is advised that r cannot be interpreted as a percentage. If r = 0.50,
this does not imply that 50 percent of the variance in the criterion is predictable
from the selection variable. The square of r, however, can be so interpreted. A
correlation of 0.50, when squared, gives 12 = 0.25, which may be interpreted as

the percent of variance in the criterion predicted by the selection variable.
The statistic 2 is sometimes called the coefficient of determination because it
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represents the amount of variance in one variable which can be ‘“‘determined” by
knowing the scores on a second variable. Figure 2.7 shows the relationship between r
(the measure of relationship) and 2. Note that it is possible to obtain r’s of rather
substantial size and still account for only a small proportion of the criterion
variance.

REGRESSION

As we have seen, the correlation coefficient r measures the degree of relationship
between two variables. By itself, however, it does not provide us with a procedure
by which we can predict one set of scores from another set. The technique by which
this is done is called regression analysis. Regression may be thought of as being
related to correlation as follows: Correlation measures the magnitude or degree of
relationship between two variables, while regression gives a description of the type of
relationship between variables which in turn can be used to make predictions.

To illustrate regression, consider the scores plotted in Figure 2.8a. Obviously
there is a substantial positive relationship existing between the predictor and the
criterion in this case. Unfortunately, Figure 2.8a does not provide us with any in-
formation about the exact relationship other than the fact that it is a linear one
(r always measures only the degree of linear, as opposed to curvilinear relationship,
between two variables). If we want to predict criterion scores from some selection
device, it is clear that we need to describe the observed relationship between
predictor and criterion more specifically. This is accomplished by finding the line
or function that best describes the data points. This is called fitting a “line of
best fit” to the data. Since we are assuming the relationship to be linear (we used r
to measure its magnitude), the type of line we use must be straight, that is, no
curved lines are permitted. This best-fitting straight line is called the regression line
and can be used to predict the criterion from the predictor.

Figure 2.8b shows two different lines of best fit which might be obtained if
we asked two different persons to examine the data and then draw a linc through
the points which in their opinion seems best to describe the trend or relationship
between the variables. While the general trend is similar, we find that the two people
do not completely agree in their estimate of the relationship. This disagreement
would in turn result in disagreement in the predicted criterion score depending upon
which estimated regression line was used. Given a job applicant with a score x on
the selection instrument, we would predict a criterion score of y, for this applicant
if we were to use the first person’s regression line; if we used the second person’s
regression line we would predict y, as the most likely criterion score. Which regres-
sion is correct?

This is a difficult question to answer unless there is some basis for deciding
what a “best fit” really is. Fortunately, statisticians have generally agreed that a
best-fitting line is one which goes through the points so that it minimizes the sum
of the squared distances (in the y dimension) of the points from the line as shown
in Figure 2.9.

A line which accomplishes minimizing Ed is called a “least-squares” regression

line. Such regression lines are mathematically directly related to r. Using the least-
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Figure 2.8. Finding a “line of best fit” to a set of points.
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squares method for obtaining our prediction line will assure that different people
will end up with the same line (assuming they make no errors in calculation).
Similarly, the predicted criterion score for any particular x value will not vary
depending upon who fits the prediction line (see Figure 2.8c).

ds

d,
Criterion

(y)

d

Best-fitting prediction
line minimizes sum of
the square d's, i.e., 2d?
is minimum.

d

Predictor (x)

Figure 2.9. Example of “errors” in predic-
tion for a line of best fit.

At this point the reader may ask, “Why do we need to predict criterion scores
when we already have them?” The answer is quite simple. The initial measurement
of the extent of the relationship between the predictor and criterion obviously re-
quires both sets of scores or else the relationship could not have been established.
Should the selection device prove useful, it can then be used with all new applicants
for whom there can be a predictor score but for whom a criterion score does not
exist. Our objective is to predict the criterion performance of future applicants. If
a new applicant scores high on a test that was found to have a high positive
relationship to the criterion, then we should expect him to have a high probability
of tuming out to be a successful hire.

STATISTICAL SIGNIFICANCE

Selection research always requires a knowledge and application of the basic con-
cept of statistical significance. This basic concept allows us to state, with a specified
likelihood of being correct, whether our findings represent the “true” state of affairs
or whether they are simply an artifact of the general laws of chance. Expressed
another way, tests of significance provide the researcher with a means of determining
if the correlation coefficient is simply a chance phenomenon or if it adequately
reflects the “true” correlation coefficient.

If a test of statistical significance indicates the obtained correlation is, in all
likelihood, not due to chance sampling factors, then one may proceed to use the
selection device with a certain degree of confidence that it will indeed perform
successfully the task of discriminating good from poor performers on the criterion
measure. On the other hand, if the test of significance indicates that the relation-
ship between predictor and criterion is probably due to chance factors, the psy-
chologist certainly has no justification for using the selection device to decide the
fate of future job applicants—a fact that is sometimes tragically ignored by either
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naive or unscrupulous individuals working in the area of selection and placement
in industry.

It is important to understand that tests of significance are essentially indicators
of chance probability. For example, how sure must one be that results are not due
to chance? Generally speaking, most researchers accept with confidence results
that could only be due to chance 5 times or less out of 100. They assume the risk
of being wrong in their decision 1 time out of 20 by this process. This is known
as adopting a “S percent level of significance” in one’s research. More cautious
researchers will adopt even more stringent significant levels such as the 1 percent
level. This means that they will only accept as nonchance those outcomes which
have a chance likelihood of 1 time or less out of 100 cases. It is standard practice
for all researchers to specify the level of significance which they have adopted for
their research, as we will see in later chapters.

CHARACTERISTICS OF PREDICTORS

The two paramount requirements for any predictor are validity and reliability.
In the industrial setting different kinds or types of validity exist, although the
one that is most preferred is called predictive validity.

There are also different types of reliability measures. The concern with reliability
and validity is not limited to predictors but applies to criteria as well—however, the
discussion of the criterion is deferred to Chapter 6.

VALIDITY

The validity of a predictor can generally be defined as the extent to which the
predictor achieves certain aims of the user by measuring what is supposed to be
measured. The specific kind of validity involved thus depends upon the particular
aim of the user in any situation.

PREDICTIVE VALIDITY The aim of the user is to employ his measuring instrument
to predict the future performance of employees on some other variable (criterion).
Predictive validity is established statistically through correlation and regression. The
important distinction of predictive validity is one of a time element. Predictor
scores are obtained on individuals at one point in time (e.g., time of hire) and
criterion scores are obtained at a later date (e.g., at the end of six months). The
resulting relationship thus truly represents the “predictive” power of the instrument.
Predictive validity is the most important type of validity in selection since it is the
only type which truly duplicates the selection situation. Another name which is
sometimes used for predictive validity is follow-up validity.

CONCURRENT VALIDITY The aim here, at least in theory, should be to estimate
the present performance of employees on some criterion measure from scores on
the predictor. Concurrent validity is also established using correlation and regres-
sion techniques, but with no time lag between the obtaining of predictor and
criterion scores. A sample of current employees is used to ascertain the predictor-
criterion relationship, and then the resulting regression may be applied by obtain-
ing predictor scores on the remaining job holders. In other words, we are interested
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in predicting the present status of people, not their status at some future time. It
is extremely important to point out that high concurrent validity does not assure
high predictive validity. Unfortunately, concurrent validity is too often used in
industry as a substitute for predictive validity. Management is sometimes unwilling
to wait for the time required by the predictive mecthod, and may not realize that
present employees can represent a basically different population of workers from
job applicants. Workers who are presently employed have survived screening in both
hiring and continuity, and the poorer workers who were hired may have left either
voluntarily or by request. This makes it very difficult to justify gencralizing con-
current validities to a predictive validity situation.

CONTENT vALIDITY When the validator assumes that his predictor is representative
of a given class of situations, he is involved in content validity. He has a specific
notion about the kind of knowledge, skill, attitude, or performance that should be
tapped by the measuring instrument, and he considers the mstrument valid to the
degree that its content is representative of what he wants to tap. Content validity
is generally not measurable in any statistical or quantitative sense. One finds the
greatest use of content validity among users of achievement tests, such as final
exams in a college course. A final exam could only be considered to have content
validity if it adequately represented (sampled), in terms of its items, the content
of the course. If it did not represent a coverage of course material, it certainly could
not be considered an appropnate test to use for a final exam—i.e., it would not
have content validity.

CONSTRUCT vALIDITY With this type of validity the user wishes to infer the
degree to which the persons being evaluated possess some trait or quality (con-
struct) presumed to be reflected in test performance. The gencral procedure in-
volves administering several test instruments which logically appear to measure
the same construct, and then observing the relationships between these measures.
Construct validity has not been used to any considerable degree by the industrial
psychologist; it tends to be more often used in theoretical rather than pragmatic
situations.

SYNTHETIC VALIDITY One might consider synthetic validity to be “assumed”
predictive validity. Suppose we have a test that in a number of situations has
demonstrated a high predictive relationship to various performance critena of in-
dustrial foremen. Suppose further that a small manufacturing plant wants to use a
test in selecting foremen, but too few foremen work in the plant to carry out even
a concurrent validity study. This plant might decide to use the test without any
formal statistical evaluation on the assumption that it had been demonstrated as
being successful in other, larger plants. This procedure could only be considered
valid if (1) the foreman’s job in this plant is similar to the foremen jobs involved
in the statistical evaluation of the test, and (2) the foreman applicants at this
plant are typical (come from the same population) as the applicants for the fore-
men jobs in the larger plants. Synthetic validity should only be substituted for
predictive validity with the full awareness of its possible limitations.

FACE vALIDITY Another kind of validity often used to describe a test involves
the degree to which a user is interested in having his test “look right” to the test
taker. Job applicants often become upset if the prediction instruments they are
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requirced to take appear to have little or no relationship to the job for which they
are applying. For example, if one is selecting people for a machinist position and a
test of arithmetic ability is used as a predictor, the test items should deal with
numbers applied to mechanical problems rather than being worded in more general
terms such as the buying of apples or oranges. If the applicant fails to see the
relevance of the predictor to the job for which he is applying, as often happens
on personality tests, he may undergo a serious loss in motivation in the test
situation, become derisive, or, on the other hand, feel insecure. This not only
damages the selection program but also may harm the image of the company and
damage the image of tests in any industrial setting. The authors would hazard a
guess that some of the bad publicity received by users of selection devices in in-
dustry can be due to the user overlooking the need for his tests to have face
validity.

AGE, TENURE, AND JOB EXPERIENCE AND THEIR EFFECT ON VALIDITY Examination
of the performance of workers on any particular job often shows a definite relation-
ship between such variables as age and experience and the critenon. The more
complex the job, the more these kinds of relationships are likely to exist. For many
jobs a substantial amount of expenence is necessary before employees become
proficient at their work. The correlation between these kinds of vanables and
criteria of job success presents a serious problem in selection. Caution is necessary,
particularly if one uses the concurrent validity procedure as a means of establishing
the utility of any prediction device.

If, for example, there exists a high correlation between the criterion and length
of time on the job, how should a high concurrent validity coefficient be interpreted?
Does this mean that the predictor is truly reflecting ability differences among workers
as measured by the criterion, or are worker differences primanly due to experience
on the job? If it 1s the latter, then all the predictor is going to accomplish is to
differentiate thosc workers with long tenure from those who have been hired more
recently. The observed validity is generally an overestimate of the predictive efficiency
of the selection instrument. In fact, unless one can clearly demonstrate that the
predictor is not correlated with traits such as age and tenure which may themselves
be determiners of job performance, all concurrent validities obtained with that
predictor must be highly suspect. To illustrate the point, consider the situation
where one has a criterion, a predictor, and a criterion-related variable such as job
tenure which is largely responsible for the differences in skill shown on the criterion
by employees, as follows:

Variance in criterion that is a
function of job tenure (B + C) i
Job tenure variance

B+C+E+P

Predictor variance
(C+D+F+G)

Criterion variance
(A+B+C+D)
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C + D = Observed concurrent validity of predictor
D = Amount of “tenure-free” criterion variance accounted for by predictor
C = Amount of “tenure-determined” criterion variance accounted for by
predictor

The observed validity is generally but not always an overestimate of the true
validity, since:

Total overlap between
predictor and criterion

D+C§/

" observed =

X
Total Total
criterion predictor
varionce variance

Tl.le true or unbia_sed concurrent validity, which represents the correlation between
predictor and criterion that is completely free of the influence of job tenure, is

given by the equation—

s

The correlation (ry.) as shown in the diagram actually represents, in pictorial
fashion, what is known in statistics as a “partial” correlation coefficient. It reports
the correlation between predictor and criterion after the effects of job tenure have
been removed from both the predictor scores and the criterion scores of present
employees. It is important that tenure effects be removed from both criterion
and predictor in the concurrent situation. If these effects are not statistically removed
from the criterion, we will end up predicting the influence of tenure rather than
job performance, with little or no relevance to predictive validity. If job tenure
effects are not removed from the predictor, we may also obtain a validity coefficient
which cannot be considered relevant to any truly predictive validity situation.

Certainly the problems of criterion and predictor correlated variables in the con-
current setting illustrate some of the serious constraints involved in this method of
validation. It can safely be stated that there is absolutely no equal substitute for
the type of validity known as predictive validity when constructing and using a
selection instrument.
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RELIABILITY

In general terms, the validity concept deals with what is being measured by a meas-
uring device. A second and perhaps equally important characteristic of predictors is the
need to know the consistency of the measure, regardless of what is being measured.
Stated another way, we need to establish the degree of stability of any measuring
device; the measurement obtained from a predictor must be consistent. The degree
to which any measuring instrument is consistent or stable and would yield the same
scores again and again if necessary is defined as the reliability of that test instrument.

Like validity, reliability is usually measured by means of the correlation coefficient.
Since reliable measurement implies stability from one situation to another, reliable
instrument should produce either the same scores or at least similar rankings of in-
dividuals in two situations. By computing the correlation we obtain a mathematical
expression of the extent to which that occurs. Thus a reliable measuring instrument
is one on which individuals receive the same score (or nearly the same) in repeated
measurements. When the correlation coefficient is used to measure the similarity
of scores for a group of people on two applications of the same measure, it is called
a reliability coefficient.

The actual process by which one can assess the reliability of a measure depends
upon numerous factors. There are three major altemnative “kinds” of reliability,
each of which has its separate advantages and disadvantages. They are sufficiently
different in their underlying logic to justify examining each in some detail. The
three techniques for obtaining instrument reliability are: (1) repeated measures
on the same people with the same test or instrument, (2) measurement on the
same people with two “equivalent” forms of the measuring instrument, and (3)
separation of the measuring device into two or more equivalent parts and inter-
correlating these “part” scores.

Before considering each method, we should examine in a more specific manner
certain kinds of reliability or stability of measurement that we might conceivably
be interested in under different circumstances. Let us assume that any time we use
a measuring instrument to obtain a person’s score, the score received is a function
of several factors, as follows:

Xy = Xtrue + Xerror

where  x; = observed score for person i on test
Xerge = true score for person i on test—this is the actual amount of quality
measured by the test that person i really possesses
= error score for person i on test—this is the amount that person i's
score was affected by the operating of various chance or time factors.

xerror

If all measuring instruments and measuring methods were “error-free,” then we
would always obtain the true scores of people, and the correlation between two
measurements on the same group of people would always be + 1.00 or perfect
reliability (assuming no change in the true scores is to be expected). Unfortunately,
such error-free measurement is never completely available, since a wide variety of
things contribute to performance at any particular moment in time. Thus, x, may
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either be greater than or less than x, for any particular measurement, and cor-
relations computed between measurements are always less than unity. In terms of
our pictorial representation of the variance of performance among people on any
measuring device, whether it be test or interview, predictor or criterion, this total
variance may be divided into the two major components of true variance and error

variance:
Error
variance

True
variance

Total variance of scores
on measuring instrument

where total variance = total variability of observed test scores
true variance = variability of people in terms of their true amounts
of the characteristic being measured
error variance = variability of people’s error scores

Reliability may be defined as a ratio of true variance to total variance, or

P —

thus,

which can be expressed as

=1-

O|®
)
)
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The larger the proportion of true score variance, or conversely, the smaller the
amount of error variance present in the measuring process, the greater the reliability
of measurement.

The critical factor differentiating the three major procedures for determining
reliability is in the process of deciding what is to be considered error variance and
what is to be considered true or systematic variance. There is no single reliability for
any test. Rather, the reliability will depend upon the needs of the moment. For

example, the psychologist might ask any of the following kinds of questions about
the measurement process:

1. How accurately can I measure people with this test at any given moment in time?

2. How accurately will measures taken with this test today be representative of these same
people at some future point in time?

3. How accurately will the scores on this test represent the true ability of these people on
the trait being sampled by the test?

All three are legitimate reliability questions. However, each places a somewhat
different emphasis on various sources of crror variation in test scores. These sources
of error variation have been expressed by Thomdike and Hagen (1963) as:

1. Variation due to the test at a particular moment in time
2. Variation in the individual from time period to time period

3. Variation due to the particular sample of tasks chosen to represent the quality being
measured

Let us now proceed to examine each reliability method, keeping in mind the error
sources so we can determine how each method treats each source.

TEST-RETEST METHOD One obvious method to evaluate stability consists of meas-
uring the same individual’s performance twice with the same measuring instrument.
This type of reliability includes variation sources 1 and 2 as error. Thus the re-
sulting reliability is one which mcasures the stability of the true score over time.
There are numerous problems with the test-retest method that are created by having
the individuals measured on the same test twice. For example, unless the time
period is fairly long between administrations, the variable of a memory factor is
likely to bias the responses of people on the second administration. Another diffi-
culty is that variation due to the particular sample of tasks or items chosen is treated
as systematic variance which adds to the reliability.

Thus any person who by chance happened to know more answers simply because
a few of the test items touched, say, upon a hobby of that person, would also be
favored in the second administration because the same items, rather than a new
sample, is used. He should therefore score high on both testings due to variation
source 3 being treated as true variance.

PARALLEL TESTS METHOD One way of avoiding having error source 3 as true
variance is to use two completely comparable or “equivalent” forms of the meas-
uring instrument. These two forms should be as identical as possible, except that
specific items or questions on cach form would not be the same although they
would each represent a similar sample of items chosen. One form may be admin-
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istered immediately after the other or they may be administered at spaced intervals,
depending upon whether one is concerned with having variation source 2 included as
€rror variance.

This kind of reliability, when spaced testing is used, represents the most rigorous
evaluation of stability that can be made. However, it is often impossible or at best
extremely difficult to construct alternate forms of a measuring instrument.

How does one construct two alternate but equivalent forms of a measure of
job performance or two alternate forms of a personal history form? In many cases,
not without considerable difficulty. This lack of a truly comparable measuring device
has caused psychologists to look for additional methods of assessing rehability be-
sides the test-retest and parallel form procedures.

suBpIvIDED TEST METHOD The third major reliability method is often referred
to as a measure of the internal consistency of a measuring device. It provides an
indication of the extent to which people score the same, relative to each other, on
difterent subdivisions of the overall instrument. This method is probably the most
widely used method of measuring reliability since it requires that only one form be
constructed and yet does not require repeated administrations of that form.

Its mechanics are very simple. In its most basic form, the internal consistency
method is the parallel forms procedure in which the parallel forms are two halves
of the same test. These half-tests are selected so as to be as equivalent as possible,
although often the test is simply divided into two halves by putting all the odd-
numbered items mto one half and all the even-numbered items into the other
half. This is called the odd-even version of the split-half technique.

It is important to remember that the separation of the total test into equivalent
halves occurs only when scoring that test—not when administering it. Since the
two subtests arc each only half as long as the onginal, each represents a sample
of behavior only half as large as the total test. Thus the corrclation (reliability)
between halves is likely to be an underestimate of the reliability of scores based
upon the entire test. To obtain an estimate of what the rcliability of the complete
test is, the Spearman-Brown Prophecy formula may be applied as follows:

2'% "
Tgg = —————
1+ L
where re = reliability of the total test (estimated)
T = observed correlation between the two halves of the test.

For example, if the observed correlation between halves were 0.40, then the
Prophecy Formula would estimate the reliability of the complete test as:

2(0.40) 0.80

- 2o,
=040 140 O

The split-half method thus provides a method for estimating reliability with a
single test and a single administration. There are, however, certain drawbacks to
its use. When one has a test that involves primarily speed factors (such as certain
simple clerical tests), the alternate-half procedure gives a spuriously high result.
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Since speed tests usually involve easy items, it is only a question of whether they
were responded to that determines whether they were correct or incorrect. Thus,
splitting the test on an odd-even basis, for instance, would result in virtually identical
scores for both halves—thus a high positive correlation.

KUDER-RICHARDSON METHOD Another version of the split-half method is frequently
used for measuring reliability. Related to a statistical technique known as the analysis
of variance, its most frequent form is known as the Kuder-Richardson procedure.
The Kuder-Richardson (K-R) method is also an internal consistency reliability
which essentially treats each test item as a subtest, so that instead of having two
halves there are n subtests, where n is the total number of items on the measuring
instrument. The K-R technique is equivalent to computing all possible correlations
between pairs of tests items (there will be n[n — 1]/2 such pairs), taking the average
of these, and adjusting the result by using the Spearman-Brown prophecy formula:

_ Kry
S+ (K-1)7
where 1 = estimated reliability of total test

T4 = average correlation between items
K = number of pairs of items

Ty

Like the split-half forms procedure, the Kuder-Richardson procedure ignores varia-
tion source 2 and is not appropriate for speed tests.

A summary comparison is given in Table 2.4. This table shows the various reli-
ability methods and compares them in terms of the kinds of variation they include
as error variance.

TaBLE 2.4 Sources of Variation Represented in Different Procedures for
Estimating Reliability

Experimental Procedure for Estimating Reliability
Parallel  Parallel  Odd-
Retest  Test Test Even Kuder-
Immediate After  Form Form  Halves Richardson
Retest  Interval Without With of Analysis of
(Same  (Same Time  Time Single Single
Source of Variation Test) Test) Interval Interval  Test Test

How much the score can be ex-
pected to fluctuate owing to:
Variations arising within the

measurement procedure itself X X X X X X
Changes in the individual from

day to day X X
Changes in the specific sample

of tasks X X X X

Source: Adapted from R. L. Thorndike and Elizabeth Hagen. Measurement and evaluation in psy-
chology and education, 2nd ed. Wiley, New York, 1963, 182.
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DETERMINING THE UTILITY OF A
SELECTION INSTRUMENT

The utility of a prediction device 1s the degree to which its use improves the
quality of the people being selected beyond what would have occurred had that
device not been uscd. So far we have discussed validity and reliability, both of
which play an important role in determining the utility of any selection instrument.
In addition there arc, however, several other factors which are equally critical in
determining utility in any situation involving group selection. Thesc additional
variables are (1) criterion reliability, (2) criterion relevance, (3) the selection ratio,
and (4) the percent of present employces considered successful.

The reader is cautioned to keep in mind that group prediction is the process
of selecting systematically a subsample of applicants who are more apt to succeed,
on the average, than either the group as a whole or any subgroup selected at random
from the whole. This differs from the process of individual prediction where one
is concerned with predicting the likelihood of success of a particular person, rather
than a group of persons. There are, of course, selection situations that involve both
group and individual aspects of selection. One example is a selection program used
by the United States Navy in their selection of flight cadets. The Navy uses group
prediction techniques prior to and during the several different phases of flight train-
ing. In addition, it is also necessary for predictions to be made for a specific cadet
and his individual likelihood of success in the program. The need for these latter
kinds of predictions occurs whenever a cadet’s record during training has been poor
enough to bring him before a review board. For this Navy program thc same basic
predictors are used for both the group and the individual predictions.

The reliability of the criterion, a topic that has been deferred to the criterion
chapter (Chapter 6), does not differ in method or logic from predictor reliability;
it is usually assessed by onc of the previously discussed reliability techniques. Critcrion
relevance, another topic discussed in greater detail in Chapter 6, is the criterion
equivalent of validity but is usually not a formal statistical process.

PREDICTOR VALIDITY

The primary statistical index influencing the utility of any prediction instrument
is its validity. While it will be demonstrated that low and even zero validity situa-
tions can still result in quite successful selection under special conditions, the validity
coefficient remains the central variable in selection. To illustrate, consider the dia-
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Figure 2.10. Two different predictor-criterion relationships.
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grams shown in Figure 2.10 in which two different predictor-criterion relationships
are shown, one with a validity of 0.00 and the other with a validity of 0.70. In both
cases a cutoff score on the predictor has been established that allows us to take the
top 50 percent of the people taking the test. Which predictor will result in the
greatest increasc in average criterion score of the selected group over what has been
achieved by prior methods (that is, random selection)? Looking first at predictor
A in terms of how the people are distributed on the criterion dimension only, we
find that the mean criterion score of the “accepted” group is exactly the same as
the “rejected” group. That is, the people who are accepted by taking the top half
of the scores on test A do not tend to have higher criterion scores than do the low-
est 50 percent of the scorers on test A, as shown in Figure 2.11.

Distribution of
“accept’’ scores

Distribution of

w Criterion  Mean all criterion scores

score

Figure 2.11. Frequency distribution
of cntenion scores for (1) total group,
(2) accepted group, and (3) rejected
group using predictor A.

Distribution of
“‘reject’’ scores

However, when we look at predictor B we get quite a different picture. We can
see immediatcly that those people above the cutoff on A seem to do better on the
criterion than do those below the cutoff. That 15, the people above the cutoff have
a higher average criterion score than do those below. This is shown in Figure
2.12, which again shows the three distnbutions of cniterion values.

Accept
distribution

Accept X
Criterion Total X < Total
score distribution
Reject X

Reject

distribution Figure 2.12. Frequency distribution of

critenon scores for (1) total group, (2)
accepted group, and (3) rejected group
using predictor B.
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Thus we appear to have our first general principle in test utility: given any arbi-
trarily defined cutoff on a test, the higher the validity, the greater the increase in
average criterion score for the selected group over that observed for the total group.
In other words, the difference

(’_culected group) - (i'total groun)

will increase in direct proportion to the test validity. Indeed, it can be shown alge-
braically that this is so (later we will see certain exceptions to this first principle).

Recently Naylor and Shine (1965) have published a set of tables which offer easy
computation of the increase in average criterion score which will be achieved with
any test given that the test validity and test cutoff point can be specified. This table
is given in the Appendix along with explanations and examples of its use.

SELECTION RATIO AND PERCENT OF
SUCCESSFUL EMPLOYEES

Two other variables which play an important role in determining the utility of a
predictor are the selection ratio and the percentage of present employees considered
successful. The reader will recall that the utility of a predictor was defined as the
improvement in quality of the hires obtained using a prediction device when com-
pared with present methods of selection. Quality is typically defined in terms of (1)
the average criterion score of the group, or (2) in terms of the proportion of people
in that group who have criterion scores above some value that is considered to be
minimal in order for one to be a successful employee. For any given obtained validity
coefficient between criterion and the predictor, a manipulation of either the selection
ratio and/or a change in the percent of present employees considered successful will
result in marked changes in the resulting quality of the hired (selected) employees.

SELECTION RATIO Simply described, the selection ratio (SR) may be expressed as:
n/N = SR

where n = number of job openings
N = number of job applicants available for placement

When the SR is equal to or greater than 1.00, the use of any selection device has
little meaning. With more job openings than job applicants, the applicant is in a
seller’s market where the company may need to purchase his services regardless
of his quality. If, however, the SR is less than 1.00, then there are more job appli-
cants than positions and the employer is in a position to be selective in terms of
whom he hires.

The way in which the SR can influence the selection process can best be demon-
strated by referring to Figure 2.13. In Figure 2.13a, a scatterplot of scores is shown
that is approximately the shape that could be expected with a large sample of people
and a correlation between predictor and criterion of 0.70 (the higher the correla-
tion, the more nearly the scatterplot will approach a straight line; the lower the
correlation, the more nearly the scatterplot will approach a circle). The proportion
of the oval that is shaded represents the proportion of applicants who are actually



a. Scatterplot showing relationship (r = 0.70)
between predictor and criterion.

SR = 1.00, i.e., all applicants are being hired.

High
Criterion
r=0.70
Low
Low High
Predictor

b. Same scatterplot when SR = 0.80, i.e., there
are eight job openings for every ten appli-
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- Same scatterplot when SR = 0.20, i.e., there
are only two job openings for every ten ap-
plicants. Thus the lower 80 percent on the
predictor can be rejected.
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Figure 2.13. Diagrams showing the effect

of selection ratio on the average quality of
those being hired.
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hired, viz., the SR. In Figure 2.13a, an SR of 100 is presented; there is a job opening
for every applicant so all will be hired.

In part b of Figure 2.13 we sec what happens to the average quality of thosc
being hired when the SR becomes 0.80. Since there are jobs for only 80 percent of
the applicants, the employer will logically hire the 80 percent having the highest
predictor scores, since the predictor is highly related to subsequent criterion per-
formance. These 80 percent are represented by the shaded area of the oval falling
to the right of the cutoff point on the predictor. Since those being eliminated gen-
erally possess low criterion scores, it is easy to see how the average criterion score
for those hired with an SR of 0.80 is higher than it is if a random group of appli-
cants were placed on jobs as in Figure 2.13a. This increase in average quality is
shown even more dramatically in Figure 2.13c which illustrates an SR of 0.20.
Faced with a situation where there are ten applicants for every two jobs, the em-
ployer is “sitting pretty”—he now can select the top 20 percent of the performers.
These individuals are represented by the shaded arca of the oval falling to the right
of the cutoff in Figure 2.13¢c. The difference in average quality of criterion score
for this select subgroup as opposed to that of the entire group is very large. The
benefits to the employer in terms of dollars in this situation should certainly be
substantial.

The general principle that a lower sclection ratio will always result in better
quality employees being hired holds as long as thc relationship between the pre-
dictor and the criterion is some value greater than zero (negative or positive r’s are
equally effective if of equal magnitude). In fact, it can be demonstrated that the
principle of the selection ratio can be effectively utilized in some cases even if all
applicants need to be hired. This can occur if there are at least two jobs, cach with a
number of openings and each of which has its own predictor with greater than zero
validity.

PERCENT OF PRESENT EMPLOYEES WHO ARE SUCCESSFUL In our discussion con-
cerning validity and the SR we have so far assumed the criterion to be continuous
and therefore the higher the criterion score, the more satisfactory that worker is
considered to be. Let us now suppose a criterion score exists that defines whether
a worker is either satisfactory or unsatisfactory—that is, if he performs above
a standard he is considered satisfactory and if he performs below this standard he is
considered unsatisfactory. The diagrams in Figure 2.14 illustrate this. In part a,
a relationship of about 0.70 betwceen the criterion and the predictor is shown. Note
that the horizontal line, called the criterion cutoff, separates all workers into two
groups: those considered successful and those considered unsuccessful. Such a cutoff
will, of course, have to be rather arbitrary in its nature. However, in many cases
it is not too difficult to arrive at some consensus concerning minimal acceptable
performance.

Part b of Figure 2.14 shows the same data with a predictor cutoff based upon a
selection ratio of about 0.5. The last part of the figure shows both cutoffs together.
When combined in this fashion it becomes possible to distinguish among the
various subportions of the data which are formed by the intersection of the two
cutoff lines.

Part A. Those applicants who are to the right of the test score cutoff and above
the criterion cutoff are called true positives. They are those who the test says ought
to be successful and who indeed will be successful according to the criterion. They
represent correct decisions based upon the test.
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Part B. This segment includes those applicants who have scores below the pre-
dictor cutoff and below the criterion cutoff. Called the true negatives, these appli-
cants, like the true positives, represent correct decisions based upon the predictor.

Part C. These applicants have scores below the predictor cutoff but above the
criterion cutoff. These people would not be hired if hiring decisions were based
upon the test, in spite of the fact that their eventual criterion score was high
enough to place them in the satisfactory catcgory. This represents one kind of
mistake or error that occurs in testing and is referred to as false negatives.

Part D. The last segment of the oval consists of job applicants who would be
hired but who would subsequently turn out to be unsatisfactory in their work. These
persons also represent “mistakes” in the selection process and are known as false
positives.

Several meaningful ratios may be constructed using the various parts of Figure
2.14c. For example,

C+D

() A+B

This is a ratio of the number of errors in selection to the number of employees
correctly placed. The size of this ratio depends upon all three variables: the loca-
tion of the criterion cutoff, the location of predictor cutoff, and the validity coefh-
cient. Not only is the size of this ratio affected by these variables, but so is the
relative magnitude of the two types of errors, C and D. Usually the employer is
more concerned with minimizing fake positives than he is concemed about the
number of false negatives. This often is seized upon by those opposed to testing as
being one of the major evils of scientific selection via tests, namely that some
people are rejected who would be successful on the job if given an opportumty to
prove themselves. The reader will have to deliberate the pros and cons of this prob-
lem for himself—the authors merely point out the difficulty. However, the authors
hasten to add that industrial psychologists can be as socially minded as their critics.
Industrial psychologists generally have the data to tell the whole story, while some
critics without any data at all merely “holler” about one error.

Another ratio of importance is given by
(2) X-;—%:—g—ﬁ = percent presently successful

This represents the percentage of the present employees who are satisfactory. It
is a base percentage that expresses the degree of success that is obtained with what-
ever selection methods were used prior to the introduction of the predictor. The
third ratio,

(3) AI: o= percent successful using predictor
is an expression of the proportion of hired applicants who will be successful if one
uses the predictor as an aid to selection along with the methods currently being
employed. To the extent that (3) is greater than (2), the predictor is adding some-
thing to the selection process. In comparing the relative magnitude of (2) and (3),
some general principles may be stated:

1. For any particular validity and criterion cutoff, a reduction in the SR will
cause an increase in the effective validity. Thus, one can compensate for low statis-
tical validity if one can be selective in his hires.
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2. For any particular statistical validity and selection ratio, the smaller the
percentage of present employees considered satisfactory, the larger the percentage
increase of satisfactory applicants obtained using the predictor. In other words, if
we define the difference between ratios (2) and (3) as

A A+B

Utility = - = percent increase in effecti
y A+D A+B+C+D percent 1n € 1n eftectiveness

where effectiveness is defined as the percent of successes being employed, then the
greatest benefit will be observed under those conditions where the poorest job is
currently being done—a logical outcome. Therc are some exceptions, of course. For
example, consider Figure 2.15.

4/4/17

Criterion /

» Criterion
cutoff Figure 2.15. Effect of different selection
ratios 1 a situation where the majority of
a b« present employees are considered satisfac-
Predictor tory.

Notice from Figure 2.15 that no matter which of the three different selection
ratios one uses, 100 percent of all hired applicants will eventually be judged satis-
factory. Thus here is one situation where large selection ratio changes are of no
consequence.

TAYLOR-RUSSELL TABLES

A detailed expression of the exact relationships between the size of the validity
coefficient, the selection ratio, and the percent of presently satisfactory employees
has becn prepared by Taylor and Russell (1939). Under given conditions of validity,
selection ratio, and percent satisfactory, their tables allow one to determine the
percentage of hires who will be satisfactory using the predictor in conjunction with
current methods. However, the Naylor-Shine tables discussed in the section on
predictor validity would appear to have several advantages over the Taylor-Russell
tables. The Naylor-Shine tables are formulated in terms of differences in average
criterion score between the selected group and the original group; Taylor and Rus-
sell use differences in the percent successful between the selected group and the
original group. Thus, the Naylor-Shine tables would seem to give a more meaningful
index of test utility. Also, the use of the Taylor-Russell tables requires that the
employees be separated into two groups, “successful” and “unsuccessful,” by selecting
some arbitrary point on the criterion dimension that represents “minimal satisfactory
performance.” The Naylor-Shine tables do not require any decision of this sort for
their use and are therefore more general in their applicability.
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A Note of Caution. Both the Naylor-Shine tables and the Taylor-Russell tables
have certain limitations which are very important. Both methods for evaluating test
utility are based upon the assumptions that (1) the relationship between predictor
and criterion is a linear one, and (2) the validity coefficient used is one obtained
by concurrent validity procedures.

Smith (1948) and others have pointed out the dangers that exist if one tries to
use tables such as Taylor and Russell’s under conditions where the relationship is
not linear between the predictor and the criterion. Such a relationship is shown in
Figure 2.16. When such nonlinear relationships exist, both tables are completely
inappropriate for determining test utility.

Selection ratio cutoff
A

Criterion /'—-\—j » Criterion

’-———/ cutoff

High

Figure 2.16. Example of non-
hinear scatterplot—a situation which
Low High makes the Naylor-Shine and Taylor-

Predictor Russell tables inappropnate.

Low

The fact that both tables assume a validity coefficient based upon concurrent
validation procedures may come as a surprise since earlier it was pointed out that
concurrent validity was not a particularly good substitutc for predictive validity.
However, test utility involves determining the increase in either average criterion
score (Naylor-Shine tables) or percent of successful employees (Taylor-Russell
tables) over that currently being obtained with present employees. The basic scatter-
plot is one based upon present employces hired by the normal selection procedures
—the typical concurrent validity paradigm.

RELIABILITY OF PREDICTOR AND CRITERION

Reliability of the criterion and of the predictor are also important, primarily be-
cause they influence or put limits upon the size of the validity coefficient that may
be obtained. There is a basic algebraic relationship which exists between validity
and the reliability of the predictor and the criterion which is

V' Tpp X Teo

T96 (obtatned) — 9 (true)

where 790 (obtatned) =0b.ser§'ed correlation (validity) between the predictor and
criterion

™20 (true) “true” correlation (validity) between the predictor and
criterion

1,, = reliability of predictor
r.c = reliability of criterion
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Because of the intercorrelation betwecen these predictors, the diagram shows
that the amount of overlap between predictor 2 and the criterion can be divided
into two parts: that area unique to predictor 2 and that area shared with predictor
L. Thus, the use of a second predictor in this situation allows us to account for
more criterion variance than could be donc using predictor 1 alone, but all of
the criterion variance predicted by 2 is not new variance. A general rule can there-
fore be stated concerning multiple predictors. All other things being equal, the
higher the correlation between predictors, the less the overdll prediction will be im-
proved by using both predictors together. The extreme case, of course, would be
the situation where the predictors were perfectly correlated and we would have no
additional criterion variance accounted for by the addition of predictor 2 to our
selection battery.

Complete overlap

Predictors between predictors

1&2

In the case of two predictors which are correlated with each other, we can ex-
press R? as a function of the separate valdities and the size of the intercorrelation
between predictors with the formula?

2 2
2 Tie + Tao = 271571 7o
Rc.12 =

(3.2)

'
e

note that if r;, =0, then formula 3.2 reduces to

2 2 2
Ro 2= 110+ 7y

which is formula 3.1.

A more explicit illustration of the influence of predictor intercorrelation upon the
size of the multiple correlation coefficient may be obtained from Table 3.1, where
examples of R and R? values are given for pairs of predictors having validities of
0.30, 0.50, and 0.70 under hypothetical conditions of 0.00, 0.30, and 0.60 inter-
correlation. Figure 3.3 shows the general trend using the data given in Table 3.1.
The moral to the psychologist is quite evident—avoid using predictors which are
apt to be highly related to one another.3

3R:.12 should be read as “the squared multiple correlation” when predicting the criterion
from predictors 1 and 2 together.
A procedure which allows selection of the most efficient set of k predictors from a larger
groupdof M predictors is available. The method is known as the Wherry-Doolittle Test Selection
Procedure.
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making this assumption it is possible to cast the problem directly in terms of
minimizing the total number of both kinds of errors rather than having to weigh
the two types of errors by their respective “cost.”

LOCATION OF THE CUTOFF POINT

To illustrate how the problem of finding an optimum location for our cutting
score can be approached, consider the case where we have a specified validity (e.g.,
about 0.70) and a specified percent of present employees considered successtul
(often referred to in this context as the “base rate”). This can be diagramed as
follows:

r=0.70
Successful

Criterion |

Predictor

The next step is to present the same data in a slightly different form. First, we
know that our total group of employees is assumed to have a normal distribution
in terms of their predictor scores. Second, and equally important, both subgroups
(successful and unsuccessful) are assumed to have normal distributions. By looking
at the example above it is easy to deduce that the mean predictor score of the success-
ful group is going to be higher than that of the unsuccessful group. We might

diagram this as:
Distribution of successful
group in terms of their
predictor scores

Criterion .

~ Distribution of unsuccessful
group in terms of their scores

Predictor

Both distributions will be equal in size since they are based upon the same num-
ber of people (i.e., 50 percent in each group). There is an algebraic relationship
between the difference between the means of the two subgroups as viewed in this
fashion and the size of the correlation coefficient. If the group means are signifi-
cantly different from each other (say at a significance level of 0.05), then the
correlation coefficient will also be found to be significant at the same level.
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Taking our diagram one step further, we can place the two frequency distribu-
tions of the subgroups side by side on the same baseline, as shown below.

Unsuccessful Successful
group group
Low X, X, High

Predictor scores

After doing this we can now return to our original question—where do we
locate a cutoft on the predictor so that the total number of errors will be minimized?

It turns out that the mathematical solution to this problem results in a very simple
answer: The cutoff point which minimizes total error is the point at which the two
distributions intersect each other.

This can be easily demonstrated on a conceptual level by looking at the three
cases illustrated below. The same difference between the means (that is, the same
correlation) is used in each case—all that has been changed is the location of the
cutoff point on the predictor.

Successful
group

Unsuccessful
group

(a)
%, Cutoff %,
Unsuccessful Successful
group group
(b)
X, Cutoff X,
Unsuccessful Successful
group group

(e)
Roe Cutoff %5

In illustration (a), the number of false positives (failures who are above cutoff)
is given by the area B. The number of false negatives (successes who are below
the cutoff) is given by the area A. Thus,

Total error= A+ B
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For illustration (b), the number of false positives is given by B and the number
of false negatives is given by A + C. Thus,

Total error=A+B+C

For illustration (c), the number of false positives is given by B + C and the
number of false negatives is given by A. Thus,

Total error=A+ B+ C

Since inspection of all three illustrations quickly confirms that the area A + B
is the same for all three cases, then it is obvious that error is increased by some
amount C whenever the cutoff is moved away (in either direction) from the point
at which the two distributions intersect each other.

SOME UNUSUAL RAMIFICATIONS

We now have a general principle for locating a cutting score that will minimize the
total number of errors in a selection decision-making situation—namely, at the point
of intersection. It tums out that, as long as both types of errors are considered
equally costly, this is a very general rule and is not affected by (1) the relative sizes
of the two groups (i.e., percent considered successful), or (2) the respective
variances or dispersions of the two distributions.

This leads to some interesting and very important aspects of the general prediction
problem concerning the relationship of test validity to test utility. Rorer, Hoffman,
LaForge, and Hsieh (1966) have pointed out three such interesting cases.!

Case 1: Both the means and the variances of the two groups differ from each
other. Suppose that our successful group is of equal size to the unsuccessful group
and has a significantly higher mean on the predictor, but its variance is much
smaller. A diagram of such a situation is as follows:

Successful
group

Unsuccessful
group

Cutoffs

Our principle of establishing cutoff points says that we should place them wherever
the two distributions interscct. Note that this happens twice in this particular
case. Thus, we have an upper cutoff and a lower cutoff. We should select only
those people who fall within the interval between cutoffs in terms of their test
score. Any other cutoff points will result in greater total error than would be ob-
tained with the ones located at the points of intersection.

It should be pointed out that the assumptions for the use of the correlation coefficient are

violated in this case (unequal variances for subgroups), so that it should not even be used as a
measure of relationship.
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Case 2: Groups have equal means but diflerent variances. In this very interesting
case the two groups do not differ in terms of their mean predictor score—that is,
on the average the unsuccessful employees do just as well on the test as do the
successful employees. This implies that the correlation coefficient is zero between
the predictor and the criterion. However, we have further stated that the two groups
differ in terms of their variability. If we assume the successful group is the group
with the smaller variability for purposes of exposition, we can express this diagram-
matically as follows:

Successful
group

Unsuccessful
group

Cutoffs

Even though the two groups have the same mean criterion score, it is possible to
develop cutoff points which will improve prediction over that currently being en-
joyed through present methods, since the two distributions intersect at two points
due to their unequal variability. Thus, we have the unique situation where there
would be no apparent validity (as measured by a correlation coefficient) but where
prediction can be much improved by use of appropriate cutoffs.?

Case 3: Group means are considerably different but group size is also greatly
different. Suppose we are dealing with a situation in which the basc rate of un-
successful employees is very small, that is, about 90 percent of our present employees
are considered successful. Such a situation is shown in the following diagram.

Unsuccessful
employees

Successful
employees

Here we have another unique situation. Even though the group means may be
substantially different thus giving a substantial correlation between criterion and
predictor, it is not going to be possible to establish any cutoff which will result
in reducing error over what is currently obtained with present methods. Because
of the marked difference in size between the two groups, we sce that the two dis-

* It should be pointed out that again the assumptions for the use of the correlation co-

efficient are violated in this case (unequal variances for subgroups), so that it should not even
be considered as a measure of relationship.
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tributions do not intersect at any point. Under our present selection system we are
only making errors 10 percent of the time. If we move our cutoff from left to right
in case 3 (it is located in the extreme left to begin with, since we are currently
selecting all these people) we will, of course, start eliminating some of the un-
successful people currently being employed under the present system. At the same
time, however, we are going to start rejecting employees who would turn out to
be successful. Looking at the diagram quickly tells us that this increase in false
negatives would be greater than the corresponding decrease in false positives no
matter where we put our cutoff. Thus, any test-based cutoff will result in more
errors than we have without the test, even though the test is highly valid.

SOME CONCLUSIONS

The basic decision-theory approach to selection and placement outlined above
has a number of advantages over the more classical approach based upon the cor-
relation model. Recent work by Rorer, Hoffman, LaForge, and Hsieh (1966),
Cronbach and Gleser (1965), Darlington and Stauffer (1966), and Mahoney and
England (1965) indicates the growing interest in the decision-theory approach as
applied to selection problems. There is no question but that it is a more general
and better model for handling this kind of decision task, and we predict that in
the future problems of selection and placement will be treated in this context more
frequently—perhaps to the eventual exclusion of the more stereotyped correlational

model.
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PROBLEMS 3
AND PROCEDURES IN

SELECTION
AND CLASSIFICATION

Chapter 2 described the prediction process as involving a single predictor of job
success and a single criterion measure. However, such simple situations are rather
rarely used in industry. More often, the industrial psychologist simultaneously
considers several potential predictors (test scores, background data, etc.) as a means
of improving the quality of those being hired. Similarly, he considers several criteria
measures (amount produced, supervisor rating, job tenure, etc.) as indicators of
job performance and success. His objective becomes one of trying to predict several
criteria from several predictors, and this involves a process known as a multiple
prediction. This chapter examines the multiple-prediction problem in considerable
detail by comparing and evaluating some of the major procedures and methods
currently available.!

A second simplification made in Chapter 2 was the treatment of seclection and
placement as two separate processes which used the same basic prediction paradigm.
It is important that the reader remain aware that in reality the two processes are
inseparable. As Horst (1961) has pointed out, one cannot logically select a sample
of n people out of a population of N individuals and then assign these people to
different jobs. If the assignment to different tasks takes place as a separate process
after selection, one is left with no basis for selecting the n people in the first place.
In other words, unless some job or task is involved from which a criterion of
“goodness” can be obtained, it is impossible to have meaningful selection. Similarly,
if a job or task is involved, then so is the process of placement.

In examining the major selection and placement methods it will become evident
how inseparable the two processes really are. However, in some methods, notably
the multiple hurdle model, selection and placement are forced to be somewhat
distinct and separate stages.

1 The authors suggest that this chapter be read in one of two ways. The easiest will be
merely to understand on the verbal level the statistical concepts used. The second method of
reading will be to absorb the statistical techniques. Which method is used will depend upon
the purpose and motivation of the reader.

59
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Regression line

Criterion y

0 X
Predictor

Figure 3.1. Best-fitting line for a set of points.

MULTIPLE PREDICTION

Before proceeding to an examination of the basic selection models which are
available to the psychologist, it is necessary to concern ourselves with a brief look
at the general multiple prediction model. This model is usually referred to as the
multiple regression model. In Chapter 2 we assumed a linear world and said that
in the general prediction paradigm we develop a regression line to fit the set of data
points defined by people’s scores on a predictor (the x-axis or abscissa) and on the
criterion (the y-axis or ordinate). Figure 3.1 shows such a situation.

The regression line in Figure 3.1 is a straight line and is located so that the sum
of the squared distances from each point to the line (running parallel to the y-axis)
is as small as possible. We use a best-fitting straight line since we have assumed
a linear relationship between x and y. The basic formula for a straight line is

¥y =a+ bx
where § = predicted score on criterion
a = a constant indicating the point at which the regression line crosses

the y-axis
b = slope of the line, represented by Ay/Ax, or the change in y ob-
served for a corresponding change in x
x = observed score on predictor
Thus, the basic regression line model appears as shown in Figure 3.2.

10

8 '<b
6 / Ly=a+bx

/ =2+05x

2 4 é 8 10 12
x

Figure 3.2. Example of a linear model.
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Note that in Figure 3.2 the regression line crosses the y-axis at a value of 2. Thus
a= 2. Also note that for every 2-unit increase m x there is a corresponding l-unit
increase in y. Thus Ay/Ax=Y%2=.0.5=b. The regression equation then becomes

"$=2+0.5x

Given any x value, we have a regression line that allows us to predict a y score
corresponding to it. For example, if x were 8, then

$=2+0.5(8)
=2+4
=6

To summarize: In the single predictor case, one computes a best-fitting straight
line to the observed points, where the term “best fit” means the sum of squared
deviations of the observed values around the line will be a mmimum. The formulas
necessary to compute the constants ¢ and b which define this best-fitting line are
called “least-squares” formulas and are as follows:

p = NEXy — (Ex) (Zy)
NEx2 — (Zx)?

and a=y - bx

The formula for b is a ratio of the covariance between the predictor and criterion
and the total variation in the predictor. Thus if we have

Criterion Predictor

variance variance

then b equals

Predictor

variance
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and if the reader will refer back to the diagram on page 31 of Chapter 2 he will
see that when the criterion variance and predictor variance are equal, then b =7,
or the slope of the regression line equals the correlation coefficient.

TWO PREDICTORS

It is logical to assume that if predictor x, can contribute to the successful pre-
diction of criterion scores, and if predictor x, can also contribute to the successful
prediction of criterion scores, then using both predictors together should allow for
better overall prediction than using either predictor individually. However, the
degree to which the two predictors (when combined) will improve the predictability
depends upon several factors, most important of which is the correlation between the
two predictors themselves. Consider, for example, the situation where two pre-
dictors each correlate substantially with a criterion but do not correlate with each
other, as follows:

Predictor 1 Predictor 2

Clearly, a great deal of additional criterion variance can be explained using pre-
dictor 2 along with predictor 1. The combined relationship between two or more
predictors and a criterion is called a multiple correlation and has the symbol R. As
was the case with 72, the value of R? represents the total amount of criterion vari-
ance which can be explained by using several predictors. When predictors 1 and 2
are not correlated with each other, the squared multiple correlation coefficient can
be shown to be an additive function of the individual squared correlation coefficients,
or

R, =1l +13, (3.1)

Thus, when r,, (the intercorrelation of predictors) is zero, then the squared mul-
tiple validity is the sum of the squared individual validities.

When two predictors are correlated with each other, things become somewhat
more complex. Consider a situation (as in the following diagram) where each
predictor has substantial individual validity but where ry, is also rather large.
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concemned with the total efficiency of the system rather than the extent to which
cach person is placed on the job he can perform best. It avoids putting anyonc on a
job where his performance will be substandard.

MULTIPLE CUTOFF SYSTEM

It was clearly pointed out in the discussion of the multiple regression system
that the model used assumes lincar relationships between the predictors and the
criterion.® Such a system is often objected to on the basis that while for many
traits thcre may be a lincar relationship between predictor and criterion over most
of the range, there may be some minimum acceptable amount of this trait that is
necessary in order to be a successful worker. This kind of relationship between job
performance and test 1s shown in Figure 3.7.

Successful

Criterion — — 4

|

|

|

| Minimum amount of trait
Unsuccessful : necessary for successful

1 job performance

|

|

Predictor score (trait x)

Figure 3.7. An illustration of the distortion of the predictor-criterion
relationship that occurs if everyone below a certain criterion value is
arbitranly assumed unsuccessful, regardless of his other abilities.

The predictor-criterion function in Figure 3.7 shows what happens when one
assumes that (1) there is some minimum amount of the predictor ability (trait X)
necessary for job success, and (2) any lack or deficiency in trait X below this
minimum cannot be compensated for by having a great deal of some other ability
which has also been shown to predict job success. One example of such a situation
might be an assembly job requiring both good vision and manual dexterity. Gen-
erally speaking, one might find that the better a worker’s vision and the better his
dexterity, the more successful that worker would tend to be on the job. However,
there might be a point along the vision dimension beyond which no amount of
dexterity would help.

The selection and placement procedure which takes into account this problem of
minimum acceptable values is called the multiple cutoff method, meaning that a
cutoft point is established separately for cach predictor. Unless a person has a score
above the cutoff on all predictors for a given job, he will not be placed on that
job. Thus, no concept of additivity of traits exists with this method. Falling below
minimum on any predictor will disqualify the individual.

Figures 3.8 and 3.9 show the regions of acceptance and rejection using the

8 It also assumes linearity between predictors when expressed as in the equation y=a+b;x,+
byx,.
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TasLe 3.1 The Effects of Correlation Between Predictors upon the
Squared Multiple R Obtained Using Those Predictors

10 T2e 12 rfo rgc R R2
0.30 0.30 0.00 0.09 0.09 0.42 0.18
0.50 0.50 0.00 0.25 0.25 0.71 0.50
0.70 0.70 0.00 0.49 0.49 0.99 098
0.30 0.30 0.30 0.09 0.09 0.37 0.14
0.50 0.50 0.30 0.25 0.25 0.62 0.38
0.70 0.70 0.30 0.49 0.49 0.87 0.76
0.30 0.30 0.60 0.09 0.09 0.34 0.12
0.50 0.50 0.60 0.25 0.25 0.56 0.31
0.70 0.70 0.60 0.49 0.49 0.78 0.61

100

90

80
)
ax70 n.=r, =070
5.8 60 )
B3 50
§ g 40 rlc = ch = 0.50
a :;g ne=r,= 030

10

0 1 1 J
0.00 0.30 0.60

Size of intercorrelation
between predictors (r,,)

Figure 3.3. An illustration of the effect of predictor intercorrelation
upon the multiple correlation coefhicient.

PREDICTION EQUATIONS

The prediction equation in a two-predictor situation is an extension of the one-
predictor model. The general form of the equation is

§=a+ byx; + byx, (3.3)

This is the equation for a plane instead of a straight line. For the reader familiar
with geometry, Figure 3.4 presents a three-dimensional drawing of the relationships
between the variables x;, x,, and y corresponding to equation 3.3. Formulas are
available which allow for computing the constants @, b, and b, which will result
in the best-fitting regression plane. Once these constants have been determined,
the resulting equation can then be used to make criterion performance predictions
of new job applicants, given their scores on the separate predictors.

To illustrate, suppose data are available on 100 men hired for job X during a
particular month which includes scores in two tests as well as criterion data after
a six-month period. These data can be analyzed to determine the values for @, by,
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Figure 34. The geometry of a two-predictor regression equation.
The tilted “top” of the box is the regression “plane.”

and b, which best described the relationships between the variables. Suppose the
following equation was the end result:

§=2+0.5x +09x, (3.4)

This equation says that the most likely criterion score for any new hire will be
equal to one-half his score on test 1 plus nine-tenths his score on test 2 plus
two.* Thus if a new applicant scores 20 on test 1 and 30 on test 2, his predicted
criterion performance at the end of six months from time of hire would be:

$=2+0.5(20) + 0.9 (30)
=2+10+ 27
=139

The extension of the two-predictor model to a k-predictor model, where k is
some large number of potential prediction of job success, is not too difficult con-
ceptually. Our model expands to the form

9=d+b1x1+b2x2+b3x3+...+bkxk (3.5)

However, the computational procedures for solving for the least-squares values of
all the constants in such an equation becomes rather complex unless one has com-
puter facilities available. The reader is also cautioned to remember that in all the
preceding discussion therc has been the implicit assumption of a linear world, i.e.,
all the relationships between pairs of variables are linear ones. It is possible to
modify the multiple regression model to avoid this assumption, but that is beyond
the scope of this book.

PREDICTION SYSTEMS

By this time it should be clear that the typical prediction problem, be it selection,
placement, or both, involves using a number of predictors. These predictors are
used in the best manner possible as guides in making a decision about employment.

4 We of course assume our new hire comes from the same population as the 100 men from
whose data we derived our equation.
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There are decisions such as “should he be hired for this job?” or “should she be
sent to this training program?” There are several strategies that the psychologist
can adopt in terms of his approach to the decision-making process. Depending upon
the particular prediction system adopted, employment decisions may turn out quite
differently. While each system has its own advantages and disadvantages, each pro-
vides a method for making decisions about people based upon a group of traits
or qualities (the predictors) believed to be relevant to job success. The major systems
are: (1) the multiple regression system, (2) the multiple cutoff system, (3) the
profile matching system, and (4) the multiple hurdle system. Each system will be
examined in the following sections in greater detail.

MULTIPLE REGRESSION SYSTEM

As the name implies, this placement system utilizes the multiple regression model
for making decisions about individuals. The multiple regression model takes the
form

$ = byx; +byx, (assume a =0) (3.6)

The use of such a model in selection assumes that (1) the traits x; and x, are
linearly related to criterion performance, and that (2) possession of a “lot” of
one of the traits compensates for having only a “little” of the second trait.

Given a situation, for example, where b, =2 and b, =4 and a =0, the formula

$’=2x1+4X2 (3.7)

would be used for predicting job success. Let us suppose that a criterion score of
50 could be considered satisfactory performance by the employees and anything
less resulted in nonsatisfactory performance. Table 3.2 shows some test scores on
the two predictors for four theoretical job applicants. The predicted criterion score
for each applicant has also been computed using equation 3.7. Note that all four
applicants have exactly the same predicted criterion performance even though
their test score patterns differ quite markedly. As we proceed from person A through
person D, we see that their scores on test 2 systematically diminish. However, this
drop is compensated for by a corresponding increase in test 1 performance. In fact,
a close inspection will show that a gain of two points on test 1 is necessary to com-
pensate for the loss of each point on test 2. This should not be surprising, since
the relative weight given to test 2 is twice that given to test 1 in our regression
model (i.e, b, = 2, b, = 4).

Figure 3.5 shows even more clearly the dynamics of the selection process created
by the data in Table 3.2. The envelope of scores shown in the scatterplot of Figure

TaBLE 3.2 Predictor Scores and Predicted Criterion Scores Using 9 = 2x,
+ 4x, for Four Theoretical Job Applicants

a

X, X, Predicted Criterion
Applicant Score on Test 1 Score on Test 2 Score
A 5 10 50
B 11 7 50
C 15 5 50
D 25 0 50
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Figure 3.5. Regions of rejection and acceptance for job applicants
formed by a situation where the regression equation is y = 2x; + 4x..
Example shown illustrates a situation where x; and x. are moderately
correlated with one another.
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Figure 3.6. Extension of Figure 3.5 to three dimensions so that the observed
criterion scores can also be shown. The scatterplot of scores, assuming linearity, will
form a shape similar to that of a football. The rejection line is actually a plane
that bisects this football into two parts. All people on the far side of the plane will
have predicted criterion scores of 50 or better; all those on the near side will have
predicted criterion scores of less than 50.
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3.5 presents a situation where the two predictors of performance, x; and x,, are
positively correlated. If the correlation ry, were zero, the scatterplot would of course
be a circle. However, the shape of the scatterplot 1s not critical to the trade-off
concept inherent in the multiple regression system. Since we have said that any
person with a predicted score of 50 or better was to be considered “satisfactory,”
we can plot the “50-point line” in Figure 3.5 which shows all possible combinations
of test 1 and test 2 scores which will result in a criterion score of exactly 50 points
using equation 3.7. As the figure indicates, all four applicants lie along this line.

An interesting aspect of Figure 3.5 is that the line dwvides the population of job
applicants into two groups or regions. All applicants to the right and above the line
are going to have criterion scores (using equation 3.7) which will be above 50.
All applicants to the left and below the line will have criterion scores of less than
50. Thus, only the former will be accepted for employment since it is predicted that
their performance will be satisfactory. The latter applicants, with predicted per-
formance less than satisfactory, will be rejected with this selection system. Figure
3.6 extends Figure 3.5 into three dimensions, showing the observed criterion scores
as well as the predictor scores for all individuals.

It is important to note that the plane in Figure 3.6 that divides the employees
into those who would be selected using the multiple regression modcl given by
equation 3.7 and those who would be rejected is not the regression plane. It is more
properly called the selection plane. The reader is referred back to Figure 3.4 for an
illustration of the regression plane in a two-predictor multiple regression system.

ASSUMPTIONS, ADVANTAGES, AND DISADVANTAGES OF MULTIPLE REGRESSION SYSTEM
The multiple regression prediction system is a powerful selection procedure when
used appropriately. Provided the basic assumption that all relationships are linear
is true, it has a mathematical elegance that is hard to exceed. One knows, for
example, that the model minimizes the errors in prediction. Another advantage of
this system is that predictors are combined to obtain the most efficient estimate
of subsequent performance.

One of the major points of controversy concerning the multiple regression model
involves the trade-off principle so implicit in its usc. Whether X units of one vanable
can be substituted for X units on another variable is always a moot question.

Certainly the method can be an extremely flexible one. It 15 possible to set up
equations for each of a number of jobs using either the same or different predictors.
As a result, predicted scores can be computed for each person for each job. Peopie
could then be hired and placed on a specific job using one or more of the follow-
ing procedures:

1. Place each person on that job for which the predicted score is highest. This
assumes the organization will profit most if each person is placed where he has
the most aptitude, regardless of the absolute amount of that aptitude. If no positions
are open in that job, he would be placed on another job for which he received the
second best criterion score. One problem with such a procedure is that it is pos-
sible that the jobs themselves might have different minimum requirements for
success. Thus, it could happen that his best score (predicted performance for job A)
might not be adequate for predicted success on job A, while his second best score
(predicted performance on job B) might be well above the value needed to predict
success on job B.

2. Place each person on that job where his predicted score is farthest above
the minimum score necessary to be considered satisfactory. This method is more
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but like all good things it may be overdone. When unscrupulous individuals who
claim to be psychologists fail to maintain ngidly high standards imposed by pro-
fessional practice, then the use of testing can be harmful. All claims must be based
upon substantial data, and they must be examined. The profession would rather have
psychological testing procced slowly than have it suffer a series of setbacks because
of exaggerated claims or invalid uscs. Precisely because of the generalized acceptance
of tests, considerable caution must be exercised.

COMPETENCE OF THE TESTERS Before a business concern hires a psychologist or a
professional organization to introduce a testing program, it should take the pre-
caution of determining professional competence. As suggested in Chapter 1, the
attainment of graduate degrees in psychology, membership in professional societies,
and relative extent of experience should serve as guideposts. Costs should be related
to the professional level of the staff and time spent in performing services. Further,
the competent psychologist cannot guarantee absolute or positive results. All that
he can do is indicate the possibilities and degree of expected success.

“SECRET” TECHNIQUES AND TESTS In the profession of psychology, and specifically
in the use of psychological tests, sccret formulas and secret techniques are highly
unlikely, People who claim to use them are either unprofessional or unethical and
should be so considered until they offer evidence to prove their claim. This evidence
should be independently evaluated by professionals.

USING TESTS WITHOUT AMPLE REASON Previous sections have stressed the need for
the statistical validity of a test to be established prior to its use. Sometimes all that
is necessary for a test to become part of a sclection procedure is for 1t to have a
catchy name or to “look hke” it should measure whatever skill is wanted (i.e., have
face validity to the user).

Some years ago in New York City, finger dexterity testing was the vogue. One of
the department stores used such a test to select packers, and within a short time
manv other stores followed suit. These other stores had no data but assumed that
the first onc knew what it was doing. Actually, this was not the case. The first store
based 1ts approval of the testing program on scanty research and an ambiguous
report. Finger dexterity tests can be used with some success for certain purposes, but
they have no value in the sclection of packers. Blum and Candee (1941a) obtained
correlations of about zero between the test results and the production records of a
group of department store packers and wrappers. In a follow-up study the same
authors found that speed and accuracy in clerical detail bore a closer relationship
to employce production than finger dexterity (Blum and Candee, 1941b).

It is necessary to have an understanding of the background of psychological test-
ing before using such tests. Otherwise one is not in a position to know the differ-
ence between a psychological test and a mere series of questions.

A joint committee of the American Psychological Association, the American Ed-
ucational Research Association, and the National Council on Measurements Used
in Education has published a set of recommendations in connection with test
standards (American Psychological Association, 1954). Were all test developers and
publishers to adhere rigidly to these recommendations, the consumer of tests would
be on safer ground. The serious student of testing should be completely familiar with
this set of standards.
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multiple cutoff system for data similar to that used to illustrate the multiple regres-
sion system in Figures 3.5 and 3.6.

Perhaps the best way to compare the two methods is to indicate how they
differ in terms of who will be selected for the job. Figure 3.10 shows the cutoff
lines for both selection methods. Note, first of all, that regardless of the method
used, those people in area 7 will always be accepted and those people in areas 1, 3,
and 5 will always be rejected. The people who will be differentially treated as a
function of the selection procedure are those in areas 2, 4, and 6.

Using the multiple regression selection system, all people in areas 2 and 6
will be accepted while those in area 4 will be rejected. The reverse will occur using
the multiple cutoff procedure; the people in area 4 will be accepted and those in
areas 2 and 6 will be rejected. Thus the question resolves to one of the relative
desirability of these two groups of individuals.® The solution is mathematically
complex and has been shown by Lord (1963) to be primarily a function of the
reliability of the two predictors. In fact, under most conditions probably neither
procedure gives exactly the best solution in selecting that group of employees with
the highest average criterion score. Instead, the optimal selection strategy appears
to be some form of compromise between the two methods (see the dotted line in
Figure 3.10).

DETERMINING CUTTING SCORES If one adopts the multiple cutting score technique,
it becomes necessary to decide upon the separate minimum acceptable scores for
each of the predictors. This is not an easy task since there is no specified “correct”
way of setting up a score below which all people will be disqualified. If the reader
will refer back to Chapter 2 and reconsider the relationships involved in the selection
ratio and the percent of employees considered satisfactory (the cutting score), he
will begin to see how complex the problem is when two predictors are involved.
Generally, the process of setting up cutting score values becomes one of trial and
error in which different values for each predictor are tried. For each pair of cutting
scores, the researcher must determine how high the average or composite criterion
score of those selected is with respect to other cutting score combinations. He must
also take into account the number of job openings with respect to the total number
of applicants (the selection ratio measure).

ASSUMPTIONS, ADVANTAGES, AND DISADVANTAGES OF MULTIPLE CUTTING SCORES To
summarize the points stated above, the method of cutting scores really assumes a
nonlinear relationship between predictors and criterion. Second, it disavows the
concept of substitution of test scores, at least in certain parts of the range. The one
clear advantage is that it is usually an easy method for the personnel man to im-
plement because no elaborate computational procedures or formulas are required.
However, as was mentioned, a certain amount of trial and error is necessary to get
cutting scores which will work in the most satisfactory manner. One of its more
critical disadvantages is that it does not provide a single score for each individual
which can be used to predict how successful he will be on one job relative to his
success on another job. Thus, actual job placement via cutting scores can become
exceedingly cumbersome.

6 The reader is cautioned not to interpret equal areas of Figure 3.10 as representing equal
numbers of employees. Because the scatterplot is really a bivariate normal distribution (ie., a
composite of two normals for a given correlation) the density (number of people) on the
periphery of the scatterplot is much less than the number in the center. Therefore, area 4

probably contains many more people than areas 2 and 6 combined, even though the actual size
of the areas would indicate the reverse.
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PROFILE MATCHING SYSTEM

A third approach to employee selection and placement is the profile matching
system. There are numerous versions of this method which differ primarily in
terms of the way profiles are matched. However, the remaining aspects of the
procedure are rather invariant from version to version.

The method itself is rather simple. If one has k variables (predictors) which are
accepted as important to success on the job, then one measures all “successful”
employees on the job on each of these k predictors. The scores are then averaged
to obtain a “typical” profile of a successful worker. A hypothetical typical profile
is shown in Figure 3.11. In this example ten predictors have been used to describe

Score
Excellent %
X- X
Above / N\ / N\ / \
average
< N/ \/ \
Average / % *-
Composite profile for \
successful workers on X—X
Below iob A
io —
average
Poor L 1 1 L 1 1 1 1 )
1 2 3 4 5 6 7 8 9 10

Predictors

Figure 3.11. Example of a hypothetical profile composed of the average
score for all workers considered successful on job A for each of ten predictors.
Thus predictor 1 might be intelligence, predictor 2 might be clerical ability,
etc.

the typical successful worker on job A. As the data indicate, a successful worker on
job A will tend to have high scores (relative to other workers) on variables 2, 3, 5, 6,
and 8. His scores on variables 1, 4, 7, 9, and 10 do not differ much from the average
performance of workers in general. Once this sort of ideal profile has been obtained,
it is then used as a standard against which the individual profiles of all new
applicants are compared.

At this point two rather important questions arise in the profile method. First,
how does one decide what predictors are relevant, that is, which ones should be
included on the profile? Second, given that the profile elements have been success-
fully selected, how does one adequately judge the degree to which any individual’s
profile matches the ideal profile? The manner in which these two problems are

solved can tremendously influence the eventual soundness and validity of any
profile matching system.

SELECTION OF PROFILE ELEMENTS Each profile element is used as a predictor of
job success, as are the predictors in the methods previously discussed. It is then
certainly essential to establish the validity of each profile element prior to using
it as a means of selecting and/or placing individuals on the job. What assurance
do we have, for example, that poor or unsatisfactory workers do not have a com-
posite profile that looks exactly like that shown in Figure 3.11?7 We have none at
all, really, unless we proceed to find out empirically what the unsatisfactory com-
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posite does look like by actually measuring a group of these people on the same
traits and computing group averages.

It should be obvious that only those predictors which demonstrate a significant
difference in mean scores between the satisfactory and unsatisfactory groups
should be included on the ideal profile. Any trait which does not clearly differentiate
between “good” and “‘poor” employees will only add error and confusion by being
interjected into the selection process. Since validation of each trait is a necessary
(but all too often ignored) step in profile item selection, it might be a legitimate
question to ask why not simply use all profile predictors in a multiple regression
equation (or perhaps even a multiple cutoff). Actually, the answer to this depends

upon what method is employed for comparing profiles, as will be seen in the follow-
ing section.

METHODS OF COMPARING PROFILES There are two quite different procedures which
can be adopted in comparing the profiles of each individual to the ideal profile.
One method selects those people who have profiles that match the composite most
closely. This in turn results in a choice of procedures, depending upon how the
term match is defined.

One way of defining a good match is to say that the closer the points of one
profile are to the points of the other profile, the better the match. This method,
then, uses the differences between the two scores on each trait to obtain a measure
of similarity (or dissimilarity). The most usual procedure computes these differ-
ences, squares them, and then adds them up to get a similarity measure. Thus, if we
have a profile with k traits, and if we further define

X,; = Score of person i on trait j
X,; = Score of standard profile on trait j
then D2 = (X“ - X‘j)z

and Z"Dz would represent the degree to which the profile of person i matched the
standard profile. The larger £D?, the poorer the match. It is important to realize
that the D? method does not concem itself at all with whether or not the scores
of person i fall above or below the composite, that is, direction is not important with
this matching procedure. All that counts is the closeness of profile points.

A second method of defining profile similarity is expressed in terms of our
old friend the correlation coefficient. A high correlation between the scores of
individual i’s profile and the scores of the ideal profile indicates that the two profiles
have similar patterns, i.e., individual i scores high on those traits on which the ideal
profile also has high scores and he scores low on those traits where the ideal profile
also has low scores. Figure 3.12 shows examples of profiles which illustrate how the
use of different methods for assessing similarity can result in different individuals
being selected for the job. Examination of Figure 3.12 quickly reveals that the
general pattern of person B's scores duplicates that of the ideal or standard profile
much more closely than do the scores of person A. However, the actual scores
obtained by person A appear to be closer in value to those of the standard profile
than the scores on individual B’s profile. We can, therefore, hypothesize that in-
dividual A ought to have the lower (more desirable) D2 score while individual B
should have the higher correlation (more desirable) with the standard. As the data
in Table 3.3 indicate, such indeed tumns out to be the case. When the values given
in Figure 3.12 are used to compute £D?, person A’s score (ED?2,) is 500, while
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Figure 3.12. Example of effect of using different indices for profile
matching. D? procedure would select person A, while correlation pro-
cedure would select person B.

person B’s score (£D2,,) is much larger, having a value of 2000. On the other hand,
when correlations between profiles are computed, the correlation between profile
A and the standard profile is computed r,, = — 1.00, while the correlation between
profile B and the standard, r,,, tumns out to be 1.00—complete agreement. Thus,
if the D? method were used as a selection criterion, we would select person A; if
we were to use correlation between profiles as a method, we would select person B.7

CHOOSING A PROCEDURE Which procedure is best is a question that can only be
answered by empirical means in a particular setting. In all likehhood, however, neither
the D2 nor the correlation method is the best technique. If the traits on the
profile have been selected on the basis of having significantly discrimmated between
good and poor employees (as indeed they most certainly ought to be selected),
then the logical deduction is that high scores on a trait are to be desired and low
scorers are to be avoided (or vice-versa, depending on the trait). If we assume,
as we have generally, that the significant relationship between each trait on the

TasLe 3.3 D2 Values and Correlations Between Profiles of Individuals A and B
and Standard Profile Shown in Figure 3.12

Score
Item Person A Person B Standard D, 4 Dy _g Di_ 8 Dg .3

1 50 20 40 10 - 20 100 400
2 40 30 50 - 10 - 20 100 400
3 50 20 40 10 — 20 100 400
4 40 30 50 - 10 - 20 100 400
S 50 20 40 10 - 20 100 400

230 120 220 10 ~100 500 2000
ras = — 1.00 rse = 1.00

7 It is beyond the scope of this book to explore the problems of profile analysis in more than
a cursory way. It is hoped that the reader will become aware of some of the major difficulties
which arise when we attempt to classify or select applicants using profiles, and that he may be
interested in exploring the topic further via some of the references suggested at the end of
the chapter.
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profile and job success is positive and linear, then we would want to select people
according to one of the following procedures:

1. Select those people whose profile points tend to be the highest, i.e., their
average profile score is used as a selection index. Using this procedure a person
could have a large £D? score and still be selected, as long as his profile points tended
to be above the corresponding profile points for the standard. This proccdure is
equivalent to using a multiple regression selection model where each profile trait is a
predictor and the regression weights are assumed equal for each predictor.® Low
profile scores on one trait can be compensated for by high profile scores on another
trait.

2. Select those people who have profiles with the highest average profile score
and whose points all lie above their corresponding ideal profile counterparts. This,
of course, is equivalent to a combination of the multiple cutoff selection method
and the multiple regression method. The ideal profile points are used to establish
minimum acceptable score values. All people thus qualifying are then evaluated via
the multiple regression system. Such a procedure can probably only work in cases
where the selection ratio is sufficiently small to cnable one to cmploy rather
stringent cutoff values. Certainly to use the average score on each trait for a group
of successful employees as minimum acceptable values is creating a stiff hurdle
for new applicants.

Either of these latter procedures seems a somewhat more justifiable way to use
profiles for selection than the first two procedures, D2 or r. The concept of an
“ideal” profile in which deviations in any direction are considered ‘“‘bad” can be
seriously questioned on logical grounds.

MULTIPLE HURDLE SYSTEM

Most selection situations involve attempts to predict later success on some task
through the use of one or more predictive measures obtained at the time of job
application. However, some selection situations such as management training
include somewhat lengthy periods and ultimate evaluation after quite some time,
but with interim evaluations or hurdles at various points of progress.

Consider the situation illustrated in Figure 3.13. Here we have diagramed a
training program that might be used by a large corporation as a means of screening,
training, and placing new college graduates within the corporation. The company
initially hires a given number of college graduates, perhaps using college grades,
interviews, letters of recommendation, and tests as a means of selecting people.
All hires are told that their selection is on a probationary basis and that they will
be continually evaluated during their training program. If performance during train-
ing is not satisfactory, they may be released from the program.

It is certainly in the company’s interest to make an accurate decision about each
individual as early as possible. Similarly, it is equally in the best interest of the
employee that a decision be made as early as possible. However, the degree to which
it is possible to predict success as a result of the training program increases in
correctness (that is, validity increases) the longer we are able to observe the per-
formance of the individual during training. By the end of the third evaluation period
we should certainly be able to predict much more accurately whether a trainee
is going to finish the course successfully than we were able to do at the time he
was hired. The situation is quite analogous to the problem of predicting the final

8 It would also be necessary that each predictor have an equal variance.
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grades of college students. Obviously, one can make better predictions by the
time the student is starting his senior year than at the time he enters college.
Figure 3.14 illustrates the change in validity that one might logically expect to
occur in a situation such as that diagramed in Figure 3.13.

In one sense the mechanics of a situation as shown in Figure 3.13 are identical
to the more usual multiple predictor situations: A number of predictors of success are
available, but to obtain each additional predictor it is necessary that additional time
and money be invested into that trainee. Sequential predictors are used in several
ways. Most frequently, one of the following methods is employed.

1. A person must score above some minimum desirable score at each cvaluation
stage. Thus, each stage becomes a hurdle which the trainee must clear if he is to
be kept in the program.

2. A composite multiple regression is computed at each successive evaluation
point, and the probability of success is computed for each person remaining in
the program. Whenever this probability drops below some arbitrary value (for ex-
ample, 25 percent), he is dropped from the program.

PROBLEM OF RESTRICTION OF RANGE One difficulty that emerges in sequential
selection situations is a problem known as the effect of “restriction of range” upon
validity estimates. If we have used predictor 1 to select people initially, and then if
we subsequently compute the correlation between predictor 1 and the criterion
or compute the correlation between some other predictor 2 and the criterion, our
computed validity coefficients r,, or r,, are likely to be underestimates of the validity
we would have obtained had no preselection taken place. By preselecting we have
restricted the range of ability (and therefore predictor scores) which will reduce
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Satisfactory Satisfactory
Unsatisfactory Unsatisfactory
Predictor 1 Composite predictor
of 1and 2
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Unsatisfactory Unsatisfactory
Composite predictor Composite predictor
of1, 2, and 3 of1,2,3,ond4
Predictors

1. School grades 3. 2nd evaluation
2. 1st evaluation 4. 3rd evaluation

Figure 3.14. Diagrams showing the increase in validity to be expected as one

obtains additional information about trainees as they progress through the different
training ghases shown in Figure 3.13.

the correlation coefficient. Indeed, our predictor 1 acts in a manner similar to the
control variable in partial corrclation; since it has already accounted for a portion
of the variance, the correlation r,, will be reduced. To get an estimate of what the
validity Ry, truly 1s, one can use the correction formula.?

where

2
1
Toe + TyaTie ~ - 1

51
ch = (3'8)
2 2
2 | L 2 [ 2L
1+ 15, 2 1+ 7y, e 1

Ry, = corrected validity of predictor 2 for entire group of applicants
Ty, = computed validity for predictor 2 based upon restricted group
110 = validity of initial screening instrument, predictor 1
112 = correlation between predictors 1 and 2

S? =variance of predictor 1 in original group

sf =variance of predictor 1 in restricted group

9 For a more extensive discussion of this topic and its importance to selection and placement
see R. L. Thomdike. Personnel selection. Wiley, New York, 1949.
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MODERATORS

One of the more important concepts in selection and placement theory is the
concept of the moderator variable. Sometimes referred to as a population control
variable,'® a moderator variable may be viewed as any variable which, when varied
systematically, has an effect upon the magnitude of the relationship between two
or more other variables.

High
XXX
X X x
o 9 Xox X X
0, oXoxgO0X ~ X
o X x 0 o %
c OOX ° o X 0 X X
Q o X 0o Xx O
5 o x x O X X 0 o = women
S x990 xo0 x 0 X = men
Xo 90 0Oy 00
o*o Xo X r= 0.50
X 9% 0 "0 o '
X x oX
X Xo 0
X X oX o
Xx X o X
x X
Low
Low . High
Predictor
x X X
x Xy X X 0o 9%
- X x X K . 00%°%,0
2 X x X, x 2 0 o000
2 X x X ] (o] o O 0
S XX X S 00 o oo
X X x X Men 0O o 0 Women
X x r=0.80 r= 0.05
Predictor Predictor

Figure 3.15. Diagrams illustrating the effect on validity which can
occur through the utilization of a moderator variable such as sex.

Perhaps a hypothetical example (Figure 3.15) of how a moderator might function
will serve to illustrate its influence upon the selection process. The top scatterplot
illustrates a general validity of 0.50 between the predictor and a criterion. However,
the “population” represented in the scatterplot is one which includes both sexes,
viz., both men and women are grouped together in determining validity. Even a
casual inspection of the top scatterplot indicates (if men and women are coded
differently as has been done here) that the pattern of scores observed for men
differs from that observed for women. To get a clearer picture of exactly how they

10R. H. Gaylord and J. B. Carroll. A general approach to the problem of the population
control variable (abstract). American Psychologist, 1948, 3, 310.



Problems and Procedures in Selection and Classification 79

differ, the two lower scatterplots in Figure 3.15 show the predictor-criterion relation-
ships separately for men and for women. Now the difference is striking. For the men
we observe a high positive relationship—one that produces a validity of 0.80. For
the women, on the other hand, we see that there is virtually no relationship between
the predictor and the criterion. The validity for women is 0.05.

The moderator variable in the above example is, of course, the variable of sex.
The relationship between predictor and criterion is drastically affected by varying
the moderator. The question “what is the validity of my predictor” clearly becomes
more complex. What initially appeared to be a moderately respectable validity has
now turned into two quite distinct and separate validities—one very high and
one very low. One name for these latter validities might be conditiondl vdlidities,
that is, the validity of the predictor given that the population consist of women or
given that the population consists of men.!! An interesting characteristic of moderator
variables is that a moderator need not have any direct relationship with either the
predictor or the criterion variable (that is, r,,, and r,,, =0).

EXAMPLES OF MODERATORS

Actual examples of moderators have been found in a number of research investiga-
tions. Vroom (1960), for instance, found quite marked moderator effects using
degree of motivation of managers and first-ine supervisors as the moderating
variable. All men studied were employecs in either the Chicago or New York plant
of a national delivery service company which specialized in delivering small packages
and parcels from department and other retail stores to private residences. Data-
from the study which best illustrate the moderator concept are given in Table 3.4.

TasLE 3.4 Relationships Between a Measure of Nonverbal Reasoning and Ratings
of Job Performance as a Function of the Motivation of the Worker

Correlations Between Nonverbal Reasoning Scores and Supervisory Ratings of

Overall
Overall Resuits
Results (Skill,
Overall Summary (Prod. Cost Methods,
N Performance  Appraisal Qual.) Effort)
High motivation
group 31 0.47*+* 0.56%** 0.33*+ 0.21
Moderate motiva-
tion group 28 0.06 - 0.04 - 019 - 0.05
Low motivation
group 32 - 0.07 - 0.23* -0.17 — 0.31**

* = Chance probability less than 5 times 1in 100
** = Chance probability less than 1 time 1n 100
Chance probabilitv less than 1 time in 1000
Source: Adapted from Victor H. Vrioom. Some personality determinants of the effects of participa-
tion. Prentice-Hall, Englewood Cliffs, N.J., © 1960, p. 55.

11 The reader who has had some exposure to the Analysis of Variance and multiple regression
analysis in statistics may recognize that the presence of a moderator would be in icateg by an
interaction between the moderator and predictor in the former, or by a significant cross-product
term in the multiple regression equation.

. —
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All supervisors were divided into three groups based upon their assessed degree
of motivation using a composite of several motivation indices obtained in the re-
search. Validities for a test of nonverbal reasoning ability were then obtained for
each of four different types of supervisory ratings of these men. This was done
separately at each motivation level. As Table 3.4 shows, the test was apparently a
quite valid predictor of how high a man would be rated by his supervisor if only
men with high motivation were considered. If we systematically vary motivation
by moving down to the groups having only moderate or low motivation levels, we
see a corresponding systematic change in the relationship between the test and the
criterion. The lower the motivation of the employee, the less the validity of the
predictor; in fact, the validitics even become negative for the low motivation groups.

Other examples of moderators can be found in studies by Dunnette and Kirchner
(1960) and Ghisclli and his coworkers (1956, 1960). The work of Dunnette and
Kirchner has been directed primarily at identifying job-related moderators, that is
grouping people into jobs which are similar in terms of their responsibilities to get
maximum prediction within each job group. Ghiselli’s method might be called a
“variable-free” moderator system: People are grouped simply on the basis of how
well their success can be predicted with no direct reference to any external variable.
Fredericksen and Gilbert (1960) have also done research on moderators to deter-
mine the degree to which a moderator’s effect is likely to be consistent over time.
They found that a moderator identified in a 1954 study (Fredericksen and Melville,
1954) was still operating in a 1960 follow-up.

MODERN VERSUS TRADITIONAL SELECTION THEORY

The concept of the moderator variable perhaps best illustrates the modern trend
in selection and placement emphasis. Traditionally, selection and validation have
been problems which were viewed as being best solved by simply establishing a
criterion which appeared to be reliable and a predictor which could best predict
that criterion. The emphasis was almost completely upon the establishment of a
high validity with little or no thought toward exploring the many additional vari-
ables which, when varied, might add to or subtract from the obtained correlation.
The general motto which all too often scemed to typify selection methodology was
the slogan “If it works, use it!”

Without question, this policy was responsible for quite different developments
in industrial psychology. First, it probably contributed to the degree to which psy-
chologists were accepted into industry. Management is generally oriented toward
positive results as represented by improved selection, and is not overly concerned
with how it is accomplished. Unfortunately, however, this orientation is also prob-
ably responsible for the fact that validities in prediction have not risen substantially
(if at all) during the past 50 years—a rather disturbing commentary upon the
efforts of psychologists engaged in this type of work. In a 1955 review of a large
number of validity studies, Ghiselli (1955) indicated that it is indeed an unusual
event to obtain a validity coefficient of 0.50 or better. Figure 3.16 presents frequency
distributions presented bv Ghiselli of validity coefficients of varying magnitudes for
different types of jobs. Note that only in the distribution of validities for clerical
workers using intelligence tests as predictors and proficiency measures as criteria
are there a large number of validities above 0.50.

The current interest in moderators is representative of a broader and somewhat
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Figure 3.16. Examples of variations in the validity of tests for particular jobs.
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more sophisticated approach toward selection. It can be traced about to when
Toops (1948) made an appeal for psychologists to consider the possibility that
by stratifying people (for example, workers) systematically according to personal
variables, one should be able to improve prediction. His method of classification,
which he referred to as the addend procedure, is the forerunner of moderators.

DUNNETTE’'S SELECTION MODEL

Perhaps the current view toward selection methodology can best be represented by
the selection model proposed by Dunnette (1963). This model is shown in the
diagram presented in Figure 3.17 and is designed to point out the maze of com-
plexities and interrelationships which exist in the selection situation. The model
may be viewed as more than an attempt to merely point out the dynamic nature
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Figure 3.17. Modification of Dunnette’s selection model, a diagram show-
ing the complexities of any selection system. Every validation is subject to
moderating effects of predictors, individuals, and situations. (Adapted from
M. D. Dunnette. A modified model for selection research. Journal of Applied
Psychology, 1963, 47, 317-323.)

of selection—it also represents a plea for psychologists to take advantage of these
dynamics and use them to best advantage in order to improve predictability.

One can probably understand the point of view represented by the model in
terms of the exact description used by Dunnette (1963, p. 318):

Note that the modified prediction model takes account of the complex interactions
which may occur between predictors and various predictor combinations, different groups
(or types) of individuals, different behaviors on the job, and the consequences of these
behaviors relative to the goals of the organization. The model permits the possibility of
predictors being differentially useful for predicting the behaviors of different subsets of
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individuals. Further, it shows that similar job behaviors may be predictable by quite dif-
ferent patterns of interaction between groupings of predictors and individuals or even that
the same level of performance on predictors can lead to substantially different patterns of
job behavior for different individuals. Finally, the model recognizes the annoying reality
that the same or similar job behaviors can, after passing through the situational filter, lead
to quite different organizational consequences.

The current trend in selection represented by the awareness of moderators and
by Dunnette’s selection model should result in progress in both the increased effi-

ciency of sclection and the degree of understanding of the dynamics of accurate
prediction.

SUPPRESSOR VARIABLES

No discussion of selection would be complete without some mention of suppressor
variables. In one sense a suppressor variable is similar to a moderator variable in
that it is defined as “a variable which can have an effect upon the magnitude of a
given predictor-criterion relationship even though it has little or no relationship
to the criterion variable itself.” The dynamics of a suppressor variable in prediction
can best be understood by reviewing again the concept of a partial correlation and
its related measure, the semipartial correlation. In Chapter 2 it was stated that if
one had two predictors and a criterion that were intercorrelated as shown here

A
8%

then the partial corrclation between the criterion and predictor x, which is 1y,
was dcfined as the correlation between x; and C after the effects of x, have been

partialled out of both, so

Ne2=

Predictor
1
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Suppose we only want to remove the effects of x, from the criterion prior to com-
puting the correlation. Such a correlation is called a semipartial or part correlation.
For example, we might be intcrested in the corrclation between intelligence test
scores (our predictor x,) and final skill level at the end of a typing training pro-
gram (the criterion). x, might represent the initial skill level of all employees in
terms of their typing speed prior to taking the training course. Thus, we want to
remove the effects of initial skill level upon final performance before computing the
validity of our intclligence test. Our semipartial correlation now becomes

(>

. x‘

The mechanism of a suppressor variable is identical to that shown above except (1)
generally, variable x, has only a slight (if any) relationship to the criterion, and (2)
onc is interested in removing its effects from predictor x;. The general situation can

therefore be diagramed as

Predictor 2
and the “suppressed” correlation is

O

X Predictor 1

MNen =

Suppressor
vanable

rr(l 7) -
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One cannot predict with complete certainty whether partial or semipartial cor-
relations will be larger or smaller than the simple correlation existing between the
variables, since the size of both the numerator and the denominator is affected by
the partialling process. The only time this is not so is when the variable being
partialled out is only related to one of the two other variables, as in the case of the
suppressor. In such a situation only the denominator is subsequently affected
(variance is removed) and the resulting semipartial correlation is larger than the
simple unpartialled correlation between variables.

CROSS-VALIDATION

One feature of most multiple prediction selection systems is that in their develop-
ment one typically tends to capitalize upon the chance variation that exists in the
sample of employees being used for purposes of validation. This is particularly truc
with the multiple regression model, but applies as well to the multiple cutoff pro-
cedurc. Because the multiple regression model has least-square properties, i.c., we
deliberately minimize the errors in predicting our particular sample, it is likely
that if we now apply our cquation to a new sample (from the same population)
we will not find our prediction as efficient as beforc. Thus, our computed R? is an
overestimate of what the futurc validity of our prediction system is apt to be,
since using our cquation for purposes of prediction automatically implies applying
it to new samples of workers. This expected drop in R? is known in statistics as the
shrinkage problem and can best be illustrated by examining Figure 3.18.

Regression line
computed on

Regression line
computed on
sample B

Criterion Sample A

Predictor

Figure 3.18. Regression lines of best fit for two different
samples of workers belonging to the same overall “population.”

In Figure 3.18 we have two samples of individuals. Each represents a random
sample drawn from or belonging to the same population. For example, sample
A might represent all job applicants for job X during the odd-numbered months,
and sample B might represent all job applicants during the cven-numbered months
for a particular year. It would be highly unusual, even with very large numbers of
applicants in each sample, for the two samples to be identical in terms of their
scatterplots. Since their scatterplots can be expected to vary due to sampling error,
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the correlation between the predictor and criterion (validity) can also be expected
to vary somewhat, as can the regression equation computed on each sample.

Suppose we took the regression equation computed on sample A and used it to
predict scores from sample B. We obviously could not do as good a job in minimizing
Ld? using the A line with sample B as we could using the B regression line—after
all, the B line by definition minimizes Xd? for that sample. Any other line will
therefore have a larger error associated with it. Thus R? must be reduced correspond-
ingly.

There are formulas available for estimating the amount of shrinkage one can
expect when using this equation on a new sample. One such formula is

2 (1 - R2) _n-l
RP=1- —— (3.9)
where  R% = shrunken multiple correlation squared

R? = multiple correlation squared obtained from validation sample
n = number of people in validation sample
k = number of predictors in regression equation

It is best, however, to cross-validate the cquation by obtaining a second sample
and trying it out to see how well it does predict. If there appears to be a very
large drop, one may want to revise the equation (perhaps by combining both
samples in one group). Large shrinkage is most often found when the sample sizes
are small and/or the number of predictors is large relative to the sample size.

Mosier (1951) has discussed a number of types of cross-validation that can be
conducted depending upon the design of the study and whether one is concerned
about generalizing only to a new samplc or if broader generalizations concerning
the prediction equation are desired (for example, to different sexes, different
crtera, etc.). The former is called a case of validity generalization; the latter is a
case of validity extension. Of course, greater shrinkage would be expected in the
latter case, and formula 3.9 only applies for cases of validity gencralization.
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4 TESTING
IN INDUSTRY

Industry generally recognizes that psychological testing is the function of the
trained psychologist. Whereas many other areas of work such as incentive develop-
ment, training, accident reduction, market research, and advertising effectiveness
are studied by professionals from other disciplines, testing is most often reserved
for the psychologist

As stated in Chapter 1, tests were used in industry prior to 1910 by Hugo
Miinsterberg in connection with various problems in his research for the Boston
Elevated Railway Company. Testing in industry has steadily increased since that
time. During the two world wars, emphasis was placed on psychological tests, and
the significant contributions made resulted in a tremendous impetus to the field
during and immediately following these periods. Since 1945 the use of tests has
become commonplace. In fact, as we will discuss a little later, the problem is often
more of restricting the use of tests than of trying to promote their acceptance.

This chapter is intended to introduce the reader to the use of tests in industry
by examining some of the advantages and disadvantages of psychological tests, by
examining various types of tests which are currently in vogue, and by looking at
some of the special problems which accompany the use of tests. Since testing is so
widespread and the number of different tests used are so numerous, it should be
pointed out that this chapter only introduces the student to the world of tests.

CHARACTERISTICS OF PSYCHOLOGICAL TESTS

Merely assembling a batch of questions does not produce a psychological test. A
test may best be defined as measuring a standardized sample of human behavior.
As such, it must meet certain basic requirements. First, the sample of behavior
should be both large enough and representative enough of ‘the class’ of behavior
we are measuring to allow us to generalize and predict from the test results. Second,
by requiring the test to be standardized, we mean that the series of questions or
tasks should be uniformly administered whenever subjects are given the test. Finally,
all psychological tests must have the prerequisite characteristics of validity, reliability,
and norms.

Throwing together a series of questions regardless of whether they concern psy-
chological topics does not elevate them to the level of psychological testing. For
example, many newspaper columns and popular books of the parlor-game variety
88
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present a series of questions; the person scores the answers and rates himself as
“excellent,” “good,” “bad,” or “awful.” These are not psychological tests; they are
merely batches of questions. Of course, an individual often has an overwhelming
curiosity to find out something secretly, and so the self-testing plan is very popular.
The subject matter of these tests usually has wide appeal. For example, a column
may ask you to determine whether you are an outstanding husband by answering a
few questions. A person may have inscrutable wisdom, but the only way he can
develop a test to measurc such qualities is to have a series of questions that have
been answered in one way by successful husbands (whoever they are) and in a
significantly different way by unsuccessful husbands.

TEST NORMS

Since the topics of reliability and validity were covered in detail in Chapter 2,
no further explanation of their characteristics seems necessary here. However, the
topic of test norms is one of considerable importance and needs additional clarifica-
tion. Norms should be developed as a source of reference on all tests used in
selection.

A norm is a standard of reference; it enables one to understand the meaning of a
test score. Depending on the test, a raw score may be reported in various ways:
Total time to complete the test, number of items correct, or number of items at-
tempted are a few of the raw scores obtained on tests. Actually, the raw score by
itself on a psychological test is usually a meaningless figure. For example, on one
test a score of 240 seconds may be poor, whereas on another test a score of 75 seconds
may be exceptional. The problem is further complicated when a score of 180 seconds
must be compared with a score of 95 items correct. Without the use of a norm,
such comparisons would be impossible; at best, they would resemble an attempt to
compare apples and peaches.!

The two most widely uscd systems of norms are percentiles and standard scores.
Both measures indirectly give information on the test performance of the individuals
relative to a known population. They also show the relative position of one person
in the group to thc group as a whole. On a test to measure stenographic ability,
an individual’s raw score might be 105 words per minute with one error in transcrip-
tion. Unless we had information about the range of speced based on many people,
we could not know whether this rate of speed was good or poor. However, if this
test has becn given to 155 gainfully employed stenographers and this individual’s
score placed her in the 90th percentile, we would be in a position to estimate her
ability to take shorthand as “exceptional” because she exceeds 9 out of 10 girls in
shorthand sgeed. If this same individual types at a speed of 45 words per minute,
and if this score is equivalent to the 20th percentile, we could conclude that 8 out
of 10 employed stenographers are faster typists. Actually then, shorthand speed
and typing speed can be compared. On the basis of the norms available, we can
make a direct comparison of this girl's performance on these two tests, and our
conclusion that she is very good in taking dictation but poor in typing is justified.
Whether she is hired depends on the needs of the job; it is most probable that she
would have to improve her typing speed before job placement would be possible.

1 While norms are necessary to attach any real meaning to a test score, they are not neces-
sary to the process of predicting some criterion of job success from the predictor scores.
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For some clerical jobs speed is of great importance, but in others accuracy is more
important. For example, speed rather than accuracy might be sought for address-
ing circulars. On the other hand, extreme accuracy would be necessary for filing
important papers. Sometimes separate norms on speed and accuracy are necessary,
as well as norms based upon a combination of the two measures.

In the establishment of norms, specific information should be available not only
about the size of the group measured, but also ‘about such facts as age level, whether
the group is gainfully employed, whether it is a college population, and whether it
consists of a normal unselected sampling. For example, a person who tests in the
70th percentile of a normal population on an intelligence test can be considered as
having above average intelligence. However, his probable success in a Grade A
college or graduate school would be questionable. In other words, a norm is mean-
ingful only when the characteristics of the population upon which it is based are
known.

TYPES OF TESTS

Psychological tests may be categorized into various groupings depending upon the
particular purpose of the classification system. Before proceeding further, it might
be valuable to consider some of these classification systems.

TYPE OF BEHAVIOR MEASURED

Probably the most frequently used classification system is based on the type of
behavior that tests purport to measure. Thus we find tests designated as intelligence
tests, personality tests, interest tests, vision tests, music tests, art tests, mechanical
tests, verbal tests, etc., where each group is fairly behavior specific.

ACHIEVEMENT AND APTITUDE TESTS

Very frequently authors will distinguish between tests of aptitude and tests of
achievement. The former is supposedly a measure of a person’s potential in a given
area, while the latter is a measure of a person’s current skill or ability at the moment
of testing. Since the same test can often be considered both an achievement test
and an aptitude test depending upon use, this classification system is often a fuzzy
one. Thus, with many tests one can (1) measure the amobunt of present skill, and
(2) use the present score to predict future performance.

PAPER-AND-PENCIL TESTS AND PERFORMANCE TESTS

Many tests are of the paper-and-pencil variety: The testee simply receives a test
paper or printed booklet containing the test questions, and he records his responses
in some written manner on the answer sheet that is usually provided. Many other
tests, however, do not require a written response—rather, they involve some sort of
manipulation activity such as handling pegs or blocks, or assembling mechanical
objects. These latter tests are referred to as performance tests.
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SPEED AND POWER TESTS

Some tests are constructed so that every item is very easy—the task is to com-
plete as many items as possible in a short time. When test performance is based
primarily upon the speed with which onc works, the test is referred to as a speed
test. The other extreme would be a test where the items were difficult and the
person was given as much time as necessary to complete the items. In such tests a
person’s score is based exclusively upon his ability to answer the questions correctly,
no matter how long (within reason, of course) it takes. This type of test is called
a power test.

INDIVIDUAL AND GROUP TESTS

There are a number of tests which are designed to be administered individually;
that is, they cannot be given simultancously to two or more people by a single
examiner. An example would be the Stanford-Binet Intelligence Scale. Very often
individual tests are used for clinical cvaluation. Group tests are those which may be
taken by many people at the same time. For industrial testing, group tests are
generally preferred because they are more cconomical to administer.

LANGUAGE AND NONLANGUAGE TESTS

Sometimes it is important to distinguish between those tests which require a knowl-
edge of a particular language (such as English) in order to understand either the
test instructions or the test items themselves. All such tests are called language
tests because performance on them depends partially upon the language ability of
the testee, regardless of the type of ability the test is designed to measure. In some
cases it is desirable or necessary to avoid the language bias of a test. For example,
to test the mechanical ability of people who are illiterate using a test that has com-
plicated written instructions would be quite inappropriate. To solve this problem,
tests have been constructed in certain areas which are “language-free” tests:
They require no language skill on the part of the testee. These are referred to as
nonlanguage tests.

TESTS VERSUS OTHER SELECTION DEVICES

In this chapter our attention is devoted exclusively to examining psychological
tests. However, tests are by no means the only predictive tool employed by the
psychologist in- a selection situation. Other standard selection aids are letters of
recommendation, application blanks, and interviewing. Comprehensive selection
programs will use these in addition to tests as part of the total selection process. In
Chapter 5 these other methods will be discussed in greater detail.

PROS AND CONS OF TESTING

Psychological testing in industry should be approached with caution. Testing is
often regarded as a fascinating subject by the novice. In many instances the desire
to introduce a testing program is fostered in the hope that a solution will be
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obtained to a “no solution” problem. Even when tests are used, it is advisable to
conduct an interview, check the application form information, and use the various
other techniques recommended by good personnel procedure.

The expected result of improving the selection of applicants is that training costs
and labor turnover are decreased, production is increased, accidents and the prob-
ability of accidents are reduced, and morale may be increased. However, the mere
introduction of a valid testing program cannot act like a magic wand to wave away
all difficult problems. Testing is no panacea, although testing in industry can have
value if used correctly. However, an improvement in job performances of 10 to 20
percent is often all that can be expected. Although better results are sometimes
obtained, this is the exccption rather than the rule.

Table 4.1 shows some data collected by Ghiselli (1955) on the efficiency of testing

TasLe 4.1 Average Vdlidity Coefficients for Various Types

of Tests
Type of Criterion
Type of Test Training Job Proficiency
Intellectual abilities
Intelligence 38¢ 19¢
Immediate memory 29¢ 19¢
Substitution 26¢c 2lc
Arithmetic 41lc 21c
Spatial abilities
Spatial relations 31c 14¢
Location 24c 15¢
Perception of details
Number comparison 26¢ 2lc
Name comparison 25¢ 21c
Cancellation 29¢ 20¢
Pursuit 19¢ 17 ¢
Perceptual speed 39¢ 27¢
Mechanical comprehension
Mechanical principles 34c 26¢
Motor abilities
Tracing 16 ¢ 16 ¢
Tapping 12¢ 14¢
Dotting l4c 15¢
Finger dexterity 22¢ 19¢
Hand dexterity 384a l4¢
Amn dexterity 30 b 17¢
Personality traits
Personality 16 21c
Interest 14 a 27¢
Personal data 44c 4lc

Less than 100 cases = no letter symbol
@ = 100 to 499 cases
b = 500 to 999 cases
¢ = 1000 or more cases
Source: E. E. Ghiselli. The measurement of occupational aptitude. Uni-
versity of California Press, Berkeley, 1955.
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for various types of industrial tests. Ghiselli examined large numbers of validation
studies and classified them in terms of the type of test being used and the type of
criterion involved. All validities within a particular category were then averaged to
give the figures shown in Table 4.1. Note that only three of the values in Table 4.1
exceed 0.40 in size, and that two variables are not tests but are personal history
items. While the process of averaging used by Ghiselli definitely masks some very
substantial validities, it should be sufficiently clear that testing is not a complete
solution to the selection problem.

From the point of view of the statistician, such correlations are, of course, too
low for individual prediction purposes. The relationship is nevertheless useful, for
even such slight help in predicting success is better than if no tests were given, as
was made clear in the earlier discussion of the selection ratio.

In the discussion of job satisfaction and morale in later chapters, we will find that
many other factors, in addition to an individual’s ability, help to determine perform-
ance. Compelling reasons for continuing on a job can compensate for an employee’s
limited ability. On the other hand, for many reasons a person may be a failure on a
job even though he has the ability to be successful. Success or failure depends upon
other things besides ability. Most industrial testing programs limit the functions to
be measured to certain specific abilities and do not consider the other contributing
factors. Furthermore, the claim cannot be made that even ability is perfectly
measured.

It is no wonder that psychological tests in industry cannot do a perfect job at
the present time. Anyone who expects perfection is unaware of the real situation.
For example, a girl who worked in a certain watch factory had an abnormally poor
score on a finger and tweezer dexterity test. In this instance better test scores were
correlated with better job performance. This girl actually had a poor production
record, and since salary was determined on a piece-rate basis, her earnings were
very low. She was also rated as a poor worker by her supervisor. Nevertheless, she
was among the workers who had the longest tenure of employment. An interview
with her revealed that she was under extreme financial pressure and simply could
not afford to be out of work one day. Moreover, experience had taught her that she
did not last at jobs very long, except for her present one, and so she was content to
stay on even though the psychological test predicted poor ability and her production
records verified the prediction. An opposite example is offered by the man who
made an excellent score in a battery of tests for salesmen. He possessed all the
traits and abilities considered desirable but had worked out very poorly on the job.
An interview revealed that he was married to a wealthy woman and did not need
money; he had taken the job in order to acquire a cloak of respectability. The fact
that he did not sell as much as the next fellow was of little concern to him.

The practical expediency of costs often determines the cxtent of the test battery.
For the average job, the cost of testing would be excessive if the test period required
more than twenty or thirty minutes. Since all aspects of ability cannot be measured
in this time period, the effectiveness of the test battery is necessarily lowered. Psy-
chological tests are useful but limited in scope. We repeat this over and over, not to
defend or attack testing, but to give a clear and honest understanding of the possi-
bilities. Testing is desirable, but care must be exercised that testing, when applied
in industry, is appropriate.

For example, some years ago an employer in a certain factory was interested in
introducing a testing program and consulted one of this text’s authors. The em-
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ployer complained of his high tumover, long training period, and many other diffi-
cult problems. He wanted to introduce a battery of psychological tests so that his
selection of employees would be improved. He now believed that testing would
solve all his problems. A subsequent review of the type of work done in the
factory indicated that psychological tests might be of value. In the discussions it
was found that his labor supply was rather limited. A high-school education, either
general or academic, was considered a basic requirement for hiring. The question
was raised as to why a high school diploma was necessary, and why graduates of
a general rather than a vocational high school were considered desirable. Probing
revealed that the policy of the firm was to avoid union organization. In line with
this policy, the factory never hired experienced people because they might be union
members, and graduates of vocational high schools were not hired because it was
believed that they were directly or indirectly connected with the unions. The point
of view in this text is neither for nor against unions, and it is not the intention to
introduce extraneous material during a presentation of psychological testing. How-
ever, this illustration serves to indicate that this employer wanted to use psycho-
logical tests to be able to continue avoiding unionization and still improve the
selection of the applicants. This was called to his attention and he was advised to
reconsider his so-called basic qualifications, since there was an available supply of
experienced people. But he was adamant; he wanted the battery of tests to select
the inexperienced people he considered hiring.

In many situations a person does not know what to do either because the prob-
lem he faces is too difficult or because there may be more than one correct solution.
Similar situations arise in connection with hiring practices, and in such cases an
employer may grasp at the idea of psychological testing as a drowning man sup-
posedly grasps at a straw. If two applicants are available for a job paying $30,000
a year and both appear to be exceptionally good, the executive officer may prefer to
“pass the buck” so that he cannot be blamed if the one employed does not prove to
be as successful as predicted. At such a time he will believe that psychological test-
ing or even fortunetelling might be good; for once the decision has been made, it is
impossible to know whether the other applicant would have been any better. Hence
a psychologist may be called in to give some tests and recommend hiring one of the
two applicants. The extent of help a psychologist can give in such a predicament is
limited. At best, he can only analyze and interpret the test results of the two candi-
dates and point out any differences the tests reveal. He may not know—and in most
instances cannot guess—whether the tests are related to successful job performance.

SOME DANGERS IN TESTING

The use of tests in the competitive and profit-conscious world of modern industry
results in certain problems. One should always be aware of and on guard for these
problems.

OVERPROMOTION A great danger in psychological testing is the possibility of its
being oversold to a prospective client. Many psychological testing organizations
exist, and some make overly enthusiastic claims to potential clients. When these
organizations employ professional psychologists, the likelihood of exaggerated claims
is not too great; but when they employ people who are immature professionals or
pseudopsychologists, there may be trouble. Psychological testing is a good thing,



The Interview and Other Selection Devices 171

will eventually be tried. However, tests and personal history data will probably con-
tinue to be the most cffective predictors; and interviews and letters of recommenda-
tion, in spite of their problems and biases, will probably continue to be an integral
part of the selection process.
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ADVANTAGES OF TESTS IN INDUSTRY

The major advantage of psychological tests when used in industry is that)the
test is an objective and standardized behavior sample which lends itself well to
statistical evaluation; Generally, it is easier to determine the value of a test than
it is to evaluate other selection devices such as interviews, letters of recommendation,
etc. Also, tests tend to be less subject to bias—particularly tests of aptitude and
achievement. Tests of interest and personality (sometimes referred to as “inven-
tories” rather than tests) may be more susceptible to either unconscious or deliberate
bias on the part of the applicant under certain conditions. (This problem will be
discussed in more detail in a later section.)

In most cases the cost of tests is not particularly high relative to the costs of other
personnel evaluation aids, especially if the tests are of the paper-and-pencil rather
than the performance type. A great deal of information about a person can usually
be gathered in a relatively short period of time by using tests, Testing in industry is
a useful aid in modem business and deserves serious consideration, despite the short-
comings mentioned earlier.

The great advantage in testing is that it can improve the selection process. The
problem of hiring inexperienced people is faced by all firms to some degree. Such
employees need many months of training. The cost of hiring plus the cost of training
often total between $300 and $400 per employee, and in many cases may even
total several thousands of dollars. If an employer expects to continue in a com-
petitive business, such costs must be kept to a minimum. Psychological testing can
reduce the costs of hiring people who will be successful, for its goal is measuring
aptitude and predicting ultimate success among inexperienced applicants. However,
as Brown and Ghiselli (1952) point out, it is not safe to assume that tests which
best predict trainability will predict job proficiency equally well.

In an exhaustive review of all studies reporting the correlation between test per-
formance and the two criteria of trainability and job proficiency, Brown and Ghiselli
found only a slight tendency for a test that proves useful in predicting trainability
also to be useful in predicting job proficiency, and vice versa. This means that factors
important in learning a job may differ considerably from those that are important
in maintaining proficiency on the job. After all, a bright person with certain skills
may lean a job very quickly. However, if the job is not personally challenging or
satisfying, he may terminatc or perform in a manner considered unsatisfactory by
his superiors.

Psychological tests can also be useful in the sclection of experienced applicants.
In many instances these tests serve as the only good check on the possibly exag-
gerated claims of an applicant. Some applicants successfully bluff their way through
an application blank and an interview, but faking a test can be more difficult. Many
girls who claim to have experience as power sewing machine operators base their claim
on nonindustrial experience; there is a sewing machine in their home, and their mother
has taught them to use it. They also claim to know the operations of the machine
as well as various types of stitching. An interview cannot easily check such claims,
but a standardized test can establish the accuracy as well as the speed of perform-
ance. Further, when norms are available the individual’s ability can be judged more
accurately than is possible when judgment is based solely upon an interview.

Psychological testing is also useful in selecting people with promotional ability,
discovering reasons for job failure based upon personality traits, and even determin-
ing susceptibility to accidents, as we shall see in later sections of the text.
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PUBLIC ATTITUDE TOWARD TESTING

It must be remembered that all people who take tests are human beings and must
be considered as such. It is safe to say that the average individual, regardless of his
previous success or failure with psychological or school tests, does not relish the
idea of being tested. He is likely to be nervous and frightened, and to exhibit anxiety
and manifest considerable tension. In giving a test to an individual, the objective is
to obtain that person’s most typical functioning. The behavior mentioned can inter-
fere with normal functioning. However, the cxtent of interference can only be esti-
mated. Chances are that the inexperienced examiner underestimates this interference
to the same extent that the subject overestimates it; the happy medium is somewhere
in between. The experienced examiner takes pains to develop rapport. He is frank
and interested and explains the purpose of the test within the limits of the direc-
tions. He attempts to encourage relaxation or at least reduce the applicant’s tension.

An individual displays fear of psychological tests for many reasons. He may feel
that the test will be unfair and will therefore prevent him from getting the job.
Also, he may be unable to estimate whether he is doing well or poorly. He often
thinks that the test is an imposition to which he should not be subjected. He recog-
nizes that the test is a challenge, and like most people he prefers not to be challenged
in this manner. For all these reasons the attitudes of the person taking the test must
be taken into consideration.

The employer who sponsors a testing program has still another point of view. Fre-
quently his motives arc not altruistic but are concerned with dollars and cents.
For him the real question is how many dollars will be saved as a result of the test
program. Naturally, the cost of the program can be determined. But few psycholo-
gists, regardless of their experience, are ablc to estimatc the savings which may
accrue with anything resembling reasonable accuracy unless they are provided with
a means of converting critcrion data to dollar signs. To make a reasonably accurate
estimate, the psychologist would have to know the cost of the training program
per individual, the profits before and after the introduction of the program, and other
related figures. Most employers do not give this information to strangers, even psy-
chologists; somc do not even know.

Some employers are willing to introduce a testing program and pay the psychologist
a fee based upon a certain percentage of the money saved. The ethics of such a
proposal are questionable, and certainly the arrangement is unfair to the psycholo-
gist and should be avoided. After all, a surgeon is paid regardless of whether the
patient lives or dies; in fact, hc is often paid in advance. Also, as we said earlier,
an employer sometimes grasps at psychological tests as a last straw to help him
with a problem that psychological testing really cannot solve. Unless he is acquainted
with the possibilities of the tests and warned that success is not certain, he may be-
come annoyed, dissatisfied, and even adverse to psychological testing.

Another group of people whose attitudes toward psychological tests should be
mentioned are union officials and members. It is safe to say that, up to the present
time, unions have not been very sympathetic to psychological testing programs.
Part of this reaction can be accounted for by the unions’ mistrust of “scientific”
management, for they erroneously consider psychological testing as a phase of
“scientific’ management. Business organizations which have union contracts are
likely to encounter difficulties in introducing a test battery as a means of selecting
employees. Correctly or incorrectly, the union figures that this is an attempt to
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hedge on the various clauses in its contract that deal with the closed shop or general
hiring practices. Many union executives belicve that psychological testing serves
only the interests of the employer; the fact that it advances the interests of the
employee is open to debate. The unions’ general disapproval of psychological testing
programs must be reckoned with in a unionized industry.

Unfortunately, psychological testing has been subjected to more than its share
of public criticism in recent years. It seems at times to be a favorite target for
any group or person who necds a focal point to engender dissatisfaction. While the
use of psychological tests in the public school system has borne the brunt of these
attacks, industrial testing has received its share. Examples of such critics are Hoff-
man’s The Tyranny of Testing (1962), Black’s They Shall Not Pass (1963), Gross’s
The Brain Watchers (1962), and Whyte’s The Organization Man (1956). The last
two authors were particularly critical of using tests to dcterminc the fate of an
individual as a job applicant. Whyte has even gone so far as to provide “tips” on
how to get the “kind of score” psychologists “want” with their tests.

There is no question that tests are being misused and abused in some instances
—indeed, we have already given examples and will give more later. However, test
users today tend to be a rather competent lot, and employers themselves are becom-
ing more sophisticated. Most test publishing houses maintain certain standards con-
cerning who may purchase their tests. While these standards are sometimes difficult
to enforce, they do discourage the incompetents from getting involved in testing.
The major difficulty generally occurs with those pseudoprofessionals who have de-
veloped their own test which they peddle to anyone interested in buying it as a
panacea. The real tragedy is that therc are cnough gullible management people to
make the charlatans’ efforts prosper.

As an example of this gullibility, one of the authors received a visit one day from
a plant manager and his personnel director. Both were from a city several hundred
miles distant. The reason for their visit was that a friend of the personnel manager
who resided in the author’s city had sent him a 15-question test of introversion-
extroversion which he had cut out of the daily paper. Although the personnel
manager had misplaced it before he could show it to the plant manager, the latter
was so interested in its potential that both men had travelled several hundred miles
in an attempt to get more information about the test. They wanted to use the test
to screen applicants for their industrial sales force. Appalling as this illustration is
of the degree to which management is all too often naive about tests and their
appropriate use, it is only one of many such incidents that the authors have ex-
perienced.

Stagner (1958) has experimentally demonstrated the degree to which personnel
managers can be ‘“duped” by fallacious tests. He gave a group of personnel man-
agers a published personnel inventory, but instead of giving each man his obtained
scores, a fake “personality profile” was returned to each man with thirteen personality
traits circled in red as being descriptive of that manager. As shown in Table 4.2, all
managers had the same thirteen traits circled. These items had been collected from
horoscopes, drcam books, etc., and the thirteen circled items were chosen randomly.

Each manager was then asked to read over the items marked for him and decide
how accurate each one was, using a scale from (a) amazingly accurate to (e) almost
entirely wrong. The results showed that half of the managers felt their profile was
an amazingly accurate overall description of them, 40 percent thought it was a
“rather good” description, and the remaining 10 percent said their profiles were
just average descriptions of their personality. The results for each item are given
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TasLe 4.2 Evaluations of Items by 68 Personnel Managers When Presented as a
“Personality Analysis”

Judgment as to Accuracy of Item

Item Percente Choosing
av b c d e
1. You have a great need for other people to like
and admire you. 39 46 13 1 1
4. You have a tendency to be critical of yourself. 46 36 15 3 0
5. You have a great deal of unused capacity which
you have not turned to your advantage. 37 36 18 1 4
7. While you have some personality weaknesses,
you are generally able to compensate for them. 34 55 9 0 0
9. Your sexual adjustment has presented problems
for you. 15 16 16 33 19
10. Disciplined and self-controlled outside, you
tend to be wornsome and insecure inside. 40 21 22 10 4

12. At times you have serious doubts as to whether

you have made the right decision or done the

right thing. 27 31 19 18 4
15. You prefer a certain amount of change and

variety and become dissatisfied when hemmed

in by restrictions and hmitations. 63 28 7 1 1
16. You pride yourself as an independent thinker

and do not accept others’ statements without

satisfactory proof. 49 31 12 4 4
18. You have found it unwise to be too frank in
revealing yourself to others. 31 37 22 6 4

20. At times you are extroverted, affable, sociable,
while at other times you are introverted,

wary, reserved. 43 25 18 9 5
21. Some of your aspirations tend to be pretty

unrealistic. 12 16 22 43 7
23. Security is one of your major goals in life. 40 31 15 9 5

@ Not all percentages add to 100%, because of omissions by an occasional subject.

b Definitions of scale steps as follows: a. amazingly accurate, 4. rather good, c. about half and half,
d. more wrong than right, e. almost entirely wrong.

Source: R. Stagner. The gullibility of personnel managers. Personnel Psychology, 1958, 11, 347~
352.

in Table 4.2. The moral of the story, of course, is that you can impress anyone
with the wisdom of your ability to assess personality if you keep your statements
on a generally favorable level—a fact fortune tellers have been exploiting for
hundreds of years.

ETHICAL STANDARDS OF TESTING

To prevent, as much as possible, the misuse of psychological tests, the ethical
code officially adopted by the American Psychological Association (1959) devotes
considerable space to test distribution and use. Some of the major aspects of this
code are as follows:

1. The sale and distribution of tests should be restricted to qualified users. Who
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is qualified will vary, of course, with the type of test and the background require-
ments of the psychologist.

2. Test scores should only be released to those individuals qualified to interpret
them.

3. A person should not be subjected to testing under false pretenses. For ex-
ample, the psychologist in industry may be placed in a conflict situation between
loyalty to the person being tested and loyalty to his employer. In many cases he
must guarantee anonymity to the person taking the test in order to get his coopera-
tion, only to find pressure put on him from management to release the scores of
certain individuals who were tested. It 1s the responsibility of the psychologist to
keep the testee clearly informed at all times of the purposes of the testing and the
uses to which his scores will be put.

4. Tests should not be relcased for public use without adequate objective data
to support their merit. If a test is being given for research (testing the test), this
should be clearly indicated to all concerned.

5. Test manuals containing normative data and validity and rcliability informa-
tion should be made available for all tests. This information should be kept current.

6. Tests or parts of tests should never be published or presented in a public
media such as newspapers, magazines, ctc.

Besides the above, several additional standards might be stated.

7. All testing sessions should be carried out under standardized conditions with
a qualified test examiner present.

8. One should never “prep” a person for a particular exam. To do so invalidates
the test results, as the score received is no longer a true representation of the in-
dividual in comparison with thosc individuals who were not “helped.”

INTRODUCING A TESTING PROGRAM

Chapter 2 discussed in some dctail the basic steps necessary in the proper cstab-
lishment of a selection program. Since a testing program is one type of selection
program (remember that there are other kinds of predictors of job success), these
steps bear repeating:

1. Examine the job in question.
2. Select a criterion.
Select a predictor.
3. Measure job performance.
Measure test performance.
4. Relate test performance to job performance.
5. Accept or reject the test as being of value.

The introduction of a testing program in a business organization demands that
a research program accompany it. Attempts to select applicants with the aid of
psychological tests based upon opinion and judgment rather than statistical facts
are rarely, if ever, justified.

Before introducing a test battery, it is extremely advisable for employers to consult
an industrial psychologist. He not only has training and background in tests but
also has had experience with different testing programs. He knows that there is
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no shortcut in the process, and that a testing program must be accompanied by
research. There is a practical reason for research to parallel a testing program. A
decision must be made as to which applicants will be recommended for hiring and
which will be turned down. It is not at all safe to assume that the applicant with
the highest scorc will be the best person for the job. For example, it has been
unequivocally determined that in many occupations the people with the highest
scores on an intelligence test are not necessanly the most successful employees;
in many jobs scores above a certain point arc conducive to inefficiency and high
turnover. In many occupations the best employee, from the point of view of a pre-
diction based upon an intelligence test score, is the one who ranks in the middle
range. It is often necessary to establish a maximum test score above which it is
unsafe to hire; a minimum score must also be established, below which it is unsafe
to hire. In other words, test results must be compared with success on the job
in such a manner as to determine adequately the statistical validity of that test as
a selection instrument.

Another reason for employers to utilize the services of a psychologist is that some
tests have misleading names: They can be used for selecting workers in occupations
other than that implied by the name of the test. For example, the Minnesota
Clerical Test is a name-checking and number-checking test, but it has been found
useful in the sclection of inspectors and also department store packers. In both
these instances the usefulness of this test was greater than when it was used to
select clerical workers.

It cannot be expected that a battery of psychological tests which has been used
successfully in one company will give the same degree of success in another. The
type of personnel in two ncighboring plants manufacturing the same type of
product may vary tremendously. If known to the applicants, such factors as work-
ing conditions, morale, and selection technique used may predispose the better
applicants to seek jobs in one plant rather than the other. Moreover, age, sex, skin
color, and religion as a basis of sclection are often artificial factors and may vitiate
the validity of the testing program.

Because of relatively recent school experience, young people are often more familiar
with pencil-and-paper tests and as a result do better on them. Older people may be
frightened at the very thought of writing, as a result not only of passive decay but
also of certain unpleasant memories connected with school tests. If factory A hires
young people and gives a pencil-and-paper test, such a test may work for that
factory. Factory B may be just as successful from the point of view of production
but may hire older people who arc equally efficient. This factory will probably not
be able to use the pencil-and-paper test which was successful in factory A. Thus
the principle that test batteries should not be borrowed is important. Naturally,
this does not mean that one should not attempt to benefit from the experience of
others, for such information may provide useful leads.

Also, as mentioned in Chapter 3, one may obtain differential prediction with the
same test for different subgroups of people on the same job (moderator effects).
In a study on the selection of sewing machine operators, Blum (1943) devised a
zigzag pattern which the subjects were required to follow, using an actual machine
with a needle but no thread. They were also required to sew a zigzag patter in
between two lines.

Before this job sample could be claimed to be a valid test for selection, it was
necessary to test the test. In this particular study it was found that this sewing task
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was moderately helpful in selecting experienced operators, but was practically useless
in selecting inexperienced operators, that is, the test was a valid predictor of success
for experienced applicants but not for inexperienced ones.

PROBLEMS OF ADMINISTERING TESTS IN INDUSTRY

A very important reason why a psychologist experienced in psychological testing
should be employed for a test program in industry lies in the nature of the problems
that arise in giving tests. Applicants or employees who take tests are likely to be
cautious. They need encouragement in order to give their most typical performance,
and they must be given honorable guarantees. Regardless of their success on the
job, employees worry about the test, for they feel that poor test performance may
cost them their job. If the precaution of dispelling such ideas is not taken, they are
likely to show antagonism and resentment, and the employer will have a serious
morale problem on his hands. Much of the anxiety of employees can be relieved
by statements to the effect that the testing program to be used in the company
in the future will depend upon whether the established employces do well on the
tests, and that if the employees do not do well it will mean that the tests are
unsuitable for the company. It is also desirable, when possible, not to give the
employer the exact test results in any individual case; knowledge that individual
test results will not be revealed gives the employees further reassurance.

The attitude of the examiner while administering the tests is important. He must
be friendly and show a personal interest in the subjects but still maintain the
standardized conditions for the test. He must know how to copc with unanticipated
responses during the testing—laughing fits, talking, and even cursing. Ability to
handle these so that they cause a minimum of interference is a prerequisite of an
experienced examiner. The person administering the test program not only should
be trained in psychological testing techniques but also should spend an apprentice
period with an experienced examiner. This is true regardless of whether he has a
master’s degree in psychology or not. Some years ago one author hired an outstand-
ing graduate student to help administer an industrial testing program. The student
phoned him that the tests could not be given because of a broken stopwatch. The
author’s hurried taxi ride with a spare stopwatch proved to be unnecessary, for the
student’s watch merely needed winding. In his many courses the young man had
never been taught to anticipate an unwound stopwatch.

CURRENT TESTING PRACTICES

The development and use of tests in industry are widespread at the present time,
and they promise to continue on an increasingly broad scale. The remainder of this
chapter will deal with just how extensive industrial testing is and will give examples
of several testing programs and specific tests used in industry.

EXTENSIVENESS OF TESTING

To list all the companies in the United States that use psychological tests would
be a lengthy and impossible task—impossible because published test results of studies
are often described without mention of the specific companies involved. Moreover,
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the companies that pay for research sometimes regard the material as “top secret”
or as their private property, and so their policy is to discourage reports in the liter-
ature. Such a policy often gives a company an advantage over its competitors, and
from this point of view the policy is wise. But at the same time it constitutes an
obstacle in the development and use of tests. An incomplete list of the companies
which have used psychological testing can be made, however, and in some respects
may be said to comprise an industrial Who’s Who. This list has not been organ-
ized on the basis of cither the type of company or the type of test problem because
it was believed that a random order would best illustrate the wide and varied use
of the tests. A random list of some of the companies and the tests used is as follows:

The Johnson & Johnson Company, well-known manufacturers of surgical bandages,
have used tests to select foremen and clerical workers. The Vega Airplane Company
and the Curtiss Wright Corporation use tests in their selection process. R. G. Le
Tourneau, Inc.,, has developed a battery of tcsts to measure the primary mental
abilitics needed for job success with them. The Sun Oil Company has been in-
terested in developing a battery which would be suitable for selecting people who
could be trained to operate machine tools. The Lockhecd Aircraft Corporation has
had successful expenience with personahity, intelligence, and mechanical aptitude tests
in the selection of many different types of employces. The Hawaiian Sugar Refining
Corporation has found the use of tests for the promotion of employees successful.
Aptitude tests as well as intelligence tests have been used by the A. C. Spark Plug
Division of General Motors, the Woodward Governor Company, and Martin and
Schwartz, Inc. The Harwood Manufacturing Company and the Kaiser Glove Com-
pany are two firms in the needle trades which have hired operators with the aid
of tests. The American Aluminum Company selected a group of prospective foremen
for training on the basis of psychological test scores. Apprentice toolmakers are
hired by the Scovill Manufacturing Company with the aid of tests. The Milwaukee
Electric Railway and Light Company uses a battery of many tests to select a category
of employees known as “electrical trouble men.” The Philadelphia Electric Com-
pany has found tests helpful in the selection of substation operators. Westinghouse
Electric Company uses tests as part of its promotion program for clerical workers.
The Atlantic Refining Company selects men for responsible positions, such as
accountants and statisticians, with the aid of tests. Most of the insurance companies
—among them Liberty National Lifc Insurance Company, Aetna Life Insurance
Company, and Metropolitan Life Insurance Company—have found test batteries
helpful in selecting agents.

The Harris Trust and Savings Bank of Chicago uses both personality and intelli-
gence tests in its selection process. Considerable research has been done by the
Kimberly-Clark Corporation; this concern has developed its own tests, such as the
Kimberly-Clark packing and inspection test, which have been made available to
the profession.

W. T. Grant hires clerical workers on the basis of tests. The Tremco Manufactur-
ing Company has done much research on the selection of salesmen. R. H. Macy
has used psychological tests for years in hiring employees for many of its depart-
ments. Procter & Gamble has found tests useful in selecting salesmen and sales
managers. Aptitude tests have proved valuable to the Todd Company in hiring
salesmen.

It is very difficult to obtain any really accurate set of figures indicating, in per-
centage terms, the frequency with which tests are employed in industry. One major
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difficulty is that many firms may use tests only occasionally for specific openings
which occur at infrequent intervals. Other firms may rely on some state or govern-
ment agency such as the State Employment Service to do most of their testing and
preliminary screening for them. Thus, onc must really differentiate between formal
and informal testing programs before attempting to determine the frequency with
which industrial firms are using tests as a method of screening job applicants.

Onc such survey was carried out in 1959 by the Industrial Relations News, a trade
magazine (1959). They surveyed 200 companies to see what percent used formal
testing programs for job applicants. Sixty-five percent reported having such a pro-
gram. Of those with a testing program, all agreed that their programs were highly
useful and that they fully intended to continue them. When the nontest users
were queried, 60 percent felt that testing could be uscful, 2 percent felt testing was
of little value, and 38 percent had no opinion. Thus, of the total sample only about
14 percent were not of the opinion that testing was of considerable valuc in an in-
dustrial setting.

SOURCES OF INFORMATION ABOUT TESTS

A major difficulty often encountcred by a person wanting to install a testing pro-
gram is where to find information about various kinds of tests—particularly informa-
tion related to test use in industrial settings. There arc a number of cxcellent sources
for such information, and anyone who is apt to become involved in a testing pro-
gram should be aware of these references.

Probably the best single source of test information is a serics of Mental Measure-
ment Yearbooks edited by Oscar K. Buros. Published periodically, Buros’ books
represent a continuing attempt to kecp reference material related to tests as up to
date as possible. They are a very complete source because they embody a critical
survey of tests. They are not limited to industrial tests but include practically all
work which has been done in the entirc testing field. In each volume a group of
contributors carefully selected by Buros reviews all the available material on prac-
tically all the psychological tests. For example, Buros’ Sixth Mental Measurements
Yearbook (1965) presents information on 1219 different tests and includes 795
original critical reviews.

Several extremely uscful general textbooks are available which cover the general
topic of psychological testing. These include Anastasi’s Psychological Testing (1961),
Cronbach’s Essentials of Psychological Testing (1949), and Guion’s Personnel Test-
ing (1965). While they are not devoted exclusively to tests in industry, they pre-
sent information on many of the tests currently being used in industry. In addition,
they provide a great dcal of general information on testing which is quite useful to
a person involved in any sort of testing process.

A third source of readily available test information is provided by test publishers.
While there are a large number of such sources, many of whom arc quite small and
who publish only one or two tests, the larger test publishers have catalogues which
often are a convenient starting place for someonc interested in establishing a test
program.

The psychology journal Personnel Psychology has a section devoted exclusively to
the exchange of information concerning industrial applications of various tests.
It is called the Vadlidity Information Exchange (VIE). Its purpose is to stimulate the
publication of validity information in industry and to stimulate the use of such
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information in guiding personnel actions. Every validity study is organized in the
following succinct format for easy evaluation by the reader:

1. Firm: The sponsor for the study and the organization or firm within which the study was
done (if not proprietary information).

2. Problem and setting: The problem to which the study was addressed is described, and the
social, economic, organizational, and related elements in the setting for the study may be
outlined.

3. Job title and code: A job title and job code are given. The title and code describe the job
performed by the people who were studied. The code is taken from the United States Em-
ployment Service’s Dictionary of Occupational Titles (Third Edition), Volumes I and II,
U.S. Government Printing Office, 1965, or from supplements and new editions as they
may become available.

4. Job description: A description supplementing the job description given in the Dictionary
of Occupational Titles is given when necessary.

5. Criteria: The means by which job performance was observed, recorded, evaluated, and
quantified are described.

6. Sample: The kind of people studied are described, such as by sex, age, educational level,
job service, and marital status.

7. Number of cases: The number of people in the sample, the number of people in subsamples,
and the uses of subsamples in the study are descnbed.

8. Predictors: The kinds of data being investigated for their usefulness in guiding personnel
actions are described. When tests are used as predictors they may be described by title and
a reference number, such as “Miller Analogies Test (6:472).” This example refers to a
description of the Miller Analogies Test found in review number 472 in Buros’ Sixth Mental
Measurements Yearbook which was descnbed previously in this chapter. Other references
may be made to the fifth, fourth, and third yearbooks, to subsequent issues of the yearbooks
as they may appear, or to bibliographies such as Buros’ Tests in Print by the Gryphon Press,
Highland Park, N.J., 1961.

9. Technique and results: The methods used in evaluating the data are described and the
results are summanzed in statistical form.

Jones (1950) reviewed over 2100 references on employee selection and selected
427 studies as representing the “cream of the crop.” The ten classifications of
workers most frequently studied were: salesmen (75), clerical workers (60), teachers
(49), assemblers (23), executives (23), inspectors (23), supervisors (21), typists
(17), stenographers (14), and machinists (9). However, the important point of
the article is that Jones found only eight reported studies which met the criteria of
adequacy in both experimental design and report. So that the more serious student
may refer to thesc studies, they are here listed:

Bellows, R. M. Studies of clerical workers, chap. 8. In W. H. Stead, C. L. Shartle, et al. Oc-
cupational counseling techniques. American Book, New York, 1940, 144-146 (study of
coding clerks).

Blum, M., and B. Candee. The selection of department store packers and wrappers with the
aid of certain psychological tests. Journal of Applied Psychology, 1941, 25, 76-85.

Guilford, J. P., and A. L. Comrey. Prediction and proficiency of administrative personnel from
personal history data. Educational and Psychological Measurement, 1948, 8, 281-296.

Holliday, F. The relation between psychological test scores and subsequent proficiency of
apprentices in the engineering industry. Occupational Psychology, 1943, 17, 168-185.

Otis, J. L, O. L. Endler, and L. E. Kolbe. Data-analysis methods, chap. 7. In W. H. Stead,
C. L. Shartle, et al. Occupational counseling techniques. American Book, New York, 1940,
113-136 (study of department store salespersons).
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Rundquist, E. A., and R. H. Bittner. Using ratings to validate personnel instruments: A study
in method. Personnel Psychology, 1948, 1, 163-183.

Sartain, A. Q. Relation between scores on certain standard tests and supervisory success i an
aircraft factory. Journal of Applied Psychology, 1946, 30, 328-332.

Selover, R. B. The development and validation of a battery of tests for the selection of clerical
workers. American Psychologist, 1948, 3, 291-292 (abstract) and personal communication.

Jones concluded by listing five requirements of a research report on employee
selection using psychological tests:

1. Detailed job descnption, with each group treated separately.

2. Complete description of the sample: N (sufficiently large); what proportion of the total
population this represents and how selected; factors involved in hiring such as age, length
of time on the job (preferably with widely diffening employees treated as separate groups),
and total expenence mn jobs of similar nature; and use of two samples, with one an ap-
plicant group.

3. Exact test titles; period in the employment experience when the tests were administered;
whether the tests were a factor in hinng; where the tests were given; under what conditions
and incentives the tests were given; rehabilities of tests with comparable groups.

4. Detailed description of the critenion; length of time on the job when the criterion measure
was applied (with widely differing employees treated as separate groups); reliability of the
criterion; some discussion of the vahdity of the criterion selected; if ratings were used, some
estimate of the amount of contact the rater had with the employee; if production records
were used, the duration of the penod and*whether there were any unusual factors operating
at that time.

5. Adequate statistical treatment, with assurance that the assumptions governing the use of
the given measures were met, and an actual report of the numerical results together with
an appropriate measure of significance.

Dorcus and Jones (1950) have published a volume of abstracts which is essen-
tially the record of the 427 “cream of the crop” studies referred to in Jones’s study.
It includes over 200 occupations listed alphabetically from accountant to YMCA
secretary, and reports such items as subjects, tests used, criterion, validity of results
of the study, and reliability in the criterion. A sample abstract follows:

Surgent, L. V.: The use of aptitude tests in the selection of radio tube mounters.
Psychological Monographs, 1947, 61 (283), p. 40.

1. Subjects: 233 radio tube mounters, female. Tests used as part of apphcation pro-
cedure but results not used in selection.

2. Tests: (1) Minnesota Rate of Mamipulation Test: Placing, (2) Minnesota Rate of
Manipulation Test: Turning, (3) O’Connor Finger Dextenty Test, (4) Purdue
Pegboard, (5) O’Connor Tweezer Dexterity test.

3. Cuterion: a single over-all rating based on the pooled judgment of the supervisor of
training and 2 instructors; 5-point scale; rating dunng traiming pernod.

4. Validity: biserial correlation between test scores and criterion (groups divided into
satisfactory and unsatisfactory):

Test Correlation t
1 .56 6.56
2 .50 5.79
3 48 5.60
4 .64 7.39
S .59 6.81
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Multiple correlation of test scores and criterion (optimum order of test addition):

Test Correlation
4 .64
S 72
1 .76
3 .76
2 .76

Follow-up of 35 of the 233 mounters: prediction of cnterion scores on basis of a re-
gression equation correlated with over-all rating by immediate supervisor on the job:
Two-test equation, involving Tests 4 and 5: .60
Three-test equation, involving Tests 4, 5, and 1: 43

5. Reliability: rank-order intercorrelations (N = S1) of 2 overall fitness rankings of
quality and quantity of work produced 1n training (latter 2 one week after first) :

Items Correlation
Quality and quantity .66
Quality and over-all fitness rating 74

Quantity and over-all fitness rating .85

Notc the similarity betwcen the format used by Dorcus and Jones in their Hand-
book and that currently used by the VIE.

In summary, the preceding sources of test information provide an exccllent intro-
duction and information base relating to test data, standardization, and research.

SPECIFIC EXAMPLES OF TESTS

In the following pages examples are given of different types of tests used today in
industry. No attempt at a complete listing can be made because of limited space.
Rather, the intent is to provide the reader with a feel for the typical test, using as
cxamples some of the more commonly used test instruments of each type.

MENTAL ABILITY TESTS

There are a number of intelligence tests which have either been adapted or spe-
cially developed for use in industry. The primary function of most of these tests
is to serve as a preliminary screening or evaluation device without taking too much
time. Most such tests are designed to be completed in 15 or 20 minutes, and the
items included provide as much face validity as possible. Some of the more fre-
quently used tests will be briefly discussed.

OTIS TESTS OF MENTAL ABILITY Probably the most widely used industrial screening
tests are the Otis Self-Administering Tests of Mental Ability (1922-1929). These
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consist of two series of four equwvalent tests. The first series is designed for high
school and beginning college individuals, while the second series is designed for
grades four to nine. In industry thesc tests have been used for selecting applicants
for almost every conceivable type job. The success of the tests, as one might suspect,
varnies greatly from situation to situation (Dorcus and Jones, 1950). They generally
are more uscful with lower-level jobs, smce they do not discriminate well at upper
ability levels (Anastasi, 1961).

WONDERLIC PERSONNEL TEST This test is an abridged adaptation of the Otis tests
(higher serics). It has a time limit of only 12 minutes, making it particularly at-
tractive to industrial users. In spitc of its shortened form, it correlates above 0.80
with the original Otis test. The term personnel has been used in the title to reduce
the threatening characteristic of any test that appears to deal with intelligence.
Since the items on the Wonderlic arc those which were found to differentiate be-
tween good and poor workers on a varicty of industrial jobs, it is not surprising that
the test often is found to be a better predictor than the Otis, in spite of its short-
ness. Excellent normative data are presented in the Wonderlic manual. As with the
Otis, its validity varies greatly depending upon the situation, but its highest validities
have occurred in the selection of workers for clerical jobs. Parallel-form reliabilities
of 0.82 to 0.94 have been reported (Wonderlic and Hovland, 1939).

THURSTONE TEST OF MENTAL ALERTNESS, One of the interesting features of this test
is that it provides two subscores, verbal (V) and quantitative (Q), plus a total score
(Thurstone and Thurstone, 1943). The test has a time limit of 20 minutes, and
consists of 126 verbal and quantitative items in alternate order and ascending diffi-
culty. Reliabilities near 0.90 have been reported. It is available in two forms and
appears to have its greatest validity in sales and clerical jobs.

THE ADAPTABILITY TEST One of the few selection instruments which was developed
specifically for industrial research, this test has a 15-minute time limit and also
has been named to avoid a negative reaction by applicants to having their mental
ability measured (Tiffin and Lawshe, 1942). It provides good face validity. It has
been used primarily with clerical workers and first-line supervisors.

MECHANICAL APTITUDE TESTS

Tests dealing with mechanical aptitude can be classified into two subgroups:
measures of mechanical reasoning and/or information, and measurcs of spatial
relations. The reason the latter tests are included is that many mechanical tasks
involve the rapid manipulation of pieces and parts relative to one another. Thus
the ability to perceive geometric relationships between physical objects and to be
dexterous in the manipulation of such objects is generally perceived as being part
of the general complex of mechanical aptitude.

MINNESOTA SPATIAL RELATIONS TEST This was designed to test both dexterity and
spatial rclations (Paterson, 1930). A picture of the test is given in Figure 4.1. As
the picture indicates, the test consists of a series of 58 geometric shapes which
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Figure 4 1. Minnesota spatial relations test. (Courtesy Educational Test Bureau Division,
Amencan Guidance Service, Inc., 420 Washington Ave S E,, Minneapolis, Minn )

have been cut from a large board. The task is to placc the cutouts into their appro-
priatc slots as fast as possible. Both amount of time and number of errors are
scored. Four boards are used (A, B, C, and D) with the same set of blocks fitting
boards A and B and another sct fitting boards C and D. The first board serves
as a warm-up for the followmng three hoards which are used to obtain the person’s
score.

MINNESOTA PAPER FORM BOARD TEST This test is a paper-and-pencil instrument,
thus climmating dextenty as a vanable in performance (Likert and Quasha, 1941-
1948). It consists of 64 multiple-choice items. Each item presents the parts of a
geometrical figure “cut up” into pieces, followed by five assembled geometric forms.
The task is to select the form which represents what would be obtained if the
cutup parts were assembled. Reliabilities for this test are i the mid-eighties. Ghis-
elli (1942) obtained a corrclation of 0.58 between test scores and the success of
inspector-packers. The test does not appear to be highly correlated with either
intelligence tests or with other mechanical aptitude tests.

MINNESOTA MECHANICAL ASSEMBLY TEST This test is a revision of an earlier test
(Paterson, 1930). It is designed as a test of mechanical knowledge and rcasoning,
and also involves dexterity and spatial relations ability. The test is of the work-
sample type, wherein a person is given a series of disassembled mechanical con-
trivances (e.g. a clothespin, a doorbell, ctc.) and asked to reassemble them. The
total test comes in thrce boxes, with 11 objects in cach box. The entire test takes
nearly one hour. Reliabilities range from 0.72 to 0.94.
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BENNETT TEST OF MECHANICAL COMPREHENSION This is one of the most widely
used of all tests of mechanical knowledge (Bennett, 1940). A paper-and-pencil test, it
uses pictures to present the testee with various questions about mechanical facts and
principles. Separate forms are available for trade school applicants, engineering ap-
plicants, and women. Reported reliabilities range from 0.77 to 0.84.

TESTS OF SENSORY ABILITY

Success in certain types of jobs is often found to be related to such physical
attributes as visual acuity, color vision, and sensitivity of hearing. Several standard-
ized tests or test instruments are currently available for evaluating the degree to
which a person possesses each of the above abilities. Such tests are commonly
referred to as tests of sensory ability.

TESTS OF VISION Vision is a rather complex ability consisting of many different types
of visual skills. Thus we can distinguish between the ability to see things far away
(far acuity) and the ability to see things close to us (near acuity). People also
differ in terms of how well they can perceive relative distances (depth perception)
and how well they can differentiate colors (color vision). Any or all of these
abilities may be found to be important for job success.

Probably the best-known test of far visual acuity is the Snellen Chart, a display
consisting of rows of letters which gradually*diminish in size from top to bottom of
the display. The person is usually placed at a distance of 20 feet from the chart and
asked to read successive lines until he is no longer able to distinguish the letters. A
ratio is then computed which expresses his acuity as follows:

distance at which person i can read the
line of print (usually 20 feet)
Acuity =

distance at which thc average person can
identify the same line

Therefore, if the smallest linc which person i can read at 20 feet is a line which
most people can read clearly at 80 feet, his score is 20/80. Normal vision is, of
course, 20/20.

The Snellen Chart is generally considered to be only an approximate measure of
a person’s total visual ability. Several gencral purpose acuity instruments are avail-
able commercially which measure a variety of visual skills. The most widely used
instruments of this type are the Ortho-Rater (Bausch and Lomb), the Sight-
Screener (American Optical Company), and the Telebinocular (Keystone View
Company). All three instruments are general purpose in that ecach provides meas-
ures of depth perception, near and far acuity, phorias (a phoria exists when the
eyes fail to converge naturally to an appropriate focal point distant from the in-
dividual) and color discrimination.

Probably the best-known test of color blindness is the Ishihari test. It consists
of a series of cards or plates which have designs comprised of colored dots. The
designs are constructed so that the background dots consist of one color while the
design is made up of another color. The colors were deliberately selected so that a
person with normal color vision will perceive the correct figure (usually a number),
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while the color-blind person will perceive either no figure or an incorrect design.
Appropriate responses to each plate for normal vision, red blindness, green blind-
ness, and total color blindness are given in the test manual.

TESTS OF HEARING Auditory acuity, like visual acuity, has many dimensions. How-
ever, the most common dimension is simply the degree to which a person is sensitive
to sounds of different pitch. The usual instrument employed to measure auditory
sensitivity is the audiometer. This generates pure tones of different frequencies
which can be varied in terms of their loudness by the examiner. The individual being
tested listens for the tone, which is gradually raised in intensity. When he hears
the note he signals to the examiner who records the intensity. Usually on half
the trials the examiner starts with a loud tone and decreases the intensity until the
testee signals he can no longer hear it, while on the other half he starts below the
audible point. The average of a series of such trials is taken as the person’s threshold
for that frequency. Figure 4.2 shows the general relationship that exists between the

Person 1’s

/// hearing threshold

Hearning

I
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intensity
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Figure 4.2. General functional relationship existing between the pitch of a
tone and the auditory threshold (amount of sound intensity necessary for that
tone to be audible) for the population average. An acuity curve for a person with
a hearing loss at the upper frequency levels is shown for comparison.

frequency of a tone and the threshold for that tone. Notice that we are most
sensitive to sounds in the two-to-three-thousand cycles/second range. For com-
parison, a hearing curve for a person having a substantial hearing loss in the upper
frequency levels is also included in Figure 4.2. The amount of loss at any particular
frequency is the distance between the population average and the individual’s own
curve.

Using the audiometer it is possible to prepare a chart, known as an audiogram,
which presents a clear profile of a person’s auditory acuity. One such audiogram or
profile is prepared for each ear.

TESTS OF MOTOR ABILITY

Quite a variety of standardized performance tests are available for measuring
fine and/or gross motor coordination. Some of the frequently used tests are listed
below.

PURDUE PEGBOARD This timed test requires pins to be placed into small holes in the
pegboard, using first the right hand, then the left hand, and finally both hands
together (Tiffin, 1941). In the second part of the test, the pins must again be
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placed in the holes but this time collars and washers must be assembled with the
pins as they are placed (both hands are required for this part of the test). The two
parts of the test are designed to measure manual dexterity and fine finger dexterity
respectively.

CRAWFORD SMALL PARTS DEXTERITY TEST There are two parts to this timed test
(Crawford and Crawford, 1946). In part 1, pins are placed in holes with a
tweezer and then metal collars are placed over the pins. In part 2, a screwdriver is
used to screw down small screws after they have been placed by hand into threaded
holes.

MINNESOTA RATE OF MANIPULATION TEST Like the Crawford Test, this test consists
of two discrete parts. In the fust part the task is to place 58 round blocks into a
board having an equal number of holes. The blocks are 1%z inches in diameter
and are slightly thicker than the holes arc dcep, ic., they still protrude after be-
ing correctly placed. The first part is referred to as the “placing” test. The second
part consists of having the subject turn all the blocks over and replace them in
their holes. This is called the “turning” test. A person’s score is the time required
to complete each task. An interesting aspect is that the two parts do not correlate
very highly. Correlation between part scores is gencrally in the order of 0.50.

INTEREST INVENTORIES -

The likelihood of success in an occupation in which one is interested should be
greater than the likelihood of success in an occupation which a person finds not
particularly interesting. For this reason it would seem sensible to obtain some
measure of a person’s interests prior to placing him on a job or suggesting any
particular vocation. Of course, the most obvious way to ascertain a person’s in-
terest is simply to ask him what he is interested in. However, for a variety of reasons,
the direct approach has proven to lack the necessary reliability. All too often people
lack sufhicient knowledge about specific vocational choices to make even an in-
telligent estimate as to whether or not they would really find it an interesting
career. Instead, they can merely express their interest in terms of gross estimates
such as “That sounds like it might be fun, from what little I know about it.”

For this reason, interest inventories have been developed over the years to ac-
complish the assessment in a more subtle and sophisticated manner. The develop-
ment of most such inventorics has followed the same basic pattern with only minor
variations on the overall general theme. The procedure for developing such tests
might be as follows:

1. Prepare a variety of items dealing with how well one likes all kinds of activ-
ities, ideas, objects, and types of people. Some typical items might be:

I like to go swimming.

I enjoy going to concerts.

People who talk a lot are fun to be with.
Writing school reports is interesting work.

2. The items are then given to people in different occupations or occupational
groups, and people in these occupations are asked to indicate whether these items
describe them, that is, do they agree or disagree with the statement.
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3. Keys are then developed for each occupation using those items which sta-
tistically discriminate that occupation from all others, that is, people in that occu-
pation respond to it significantly more (or less) often.

4. These keys can then be used to get an interest score for each occupation for a
person taking the test. To the extent that a person checks those items on a particular
key, he is considered to have interests similar to people already in that occupa-
tion. The implicit assumption is that the more similar the interest pattern, the
more apt one is to succeed in that occupation.

STRONG VOCATIONAL INTEREST BLANK (sviB) Developed by E. K. Strong, Jr., the
SVIB is made up of 400 items divided into cight different parts (1938). There are
47 different occupational keys available for use with the men’s form of the test and
28 keys for scoring the women’s form. Most of the keys are for higher-level occupa-
tions. (Relatively little success has been achieved in deriving keys for low-level
jobs.) In addition to the keys for the various occupations, the SVIB also provides
a number of scoring keys which can be used to evaluate interest maturity, occu-
pational level, masculinity, and specialization level. The latter scale is relevant for
today’s highly complex job world, since it contains items which have been found
to differentiate between the interests of men who have specialized in a given field
and those who have remained “general practitioners.” The SVIB scales have re-
liabilities in the mid-eighties.

KUDER PREFERENCE RECORD A somewhat newer interest inventory is the Kuder
Preference Record. Its two most frequently used forms are the Vocational Form
(Kuder, 1934) and the Occupational Form (Kuder, 1956). The former is made
up of a number of forced-choice alternatives in which the person must select from
three listed activities the one he would like most and the one he would like the least.
The scales on the Vocational Form include outdoor, computational, mechanical,
persuasive, scientific, artistic, literary, musical, social service, and clerical. The
Occupational Form was constructed in a manner similar to the SVIB and has 38
different occupational keys.

PERSONALITY INVENTORIES

More controversy has surrounded the use of personality measures as predictors
of job success than with any other type of test. As a rule, the validity of such in-
struments has tended to be somewhat less than impressive, although at times rather
substantial predictability has been obtained. Numerous reasons have been sug-
gested to account for the general lack of success in industrial situations of personality
inventories, such as lack of reliability, inappropriateness of context, and susceptibility
to faking. Even those tests developed specifically to counter these objections have
failed to produce validities of the magnitude one might wish. The authors are of the
opinion that “personality” contributes to a significant degree in determining the
job success of many individuals, particularly in higher-level jobs. Nevertheless, suc-
cessful personality assessment for a specific job is the exception rather than the rule.

Measures of personality may be conveniently classified into either self-reporting
questionnaires or projective tests. Self-report inventories generally involve responses
to a question in terms such as how much the testee “agrees” with the question, how
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well it “describes” him, or which of k alternatives he “prefers most.” The essence
of the response is that of self-description. Typical test items are:

Do you worry over possible misfortunes?

Does discipline make you discontented?

At a reception or tea do you feel reluctant to meet the most important person present?
Do you often worry about your health?

Projective tests, on the other hand, usually involve obtaining an unstructured or
“free response” from the individual. For example, the test may provide an incom-
plete sentence and asking the testee to finish it in any way he wishes. Another major
difference between self-description inventories and projective measure is that the
scoring and interpretation of the latter are much more complex and require much
more training. Examples of both types of personality measures are described in the
following sections.

GUILFORD-ZIMMERMAN TEMPERAMENT SURVEY This test is a combination of three
carlier personality inventories (Guilford and Zimmerman, 1949). It was developed
using a statistical procedure known as factor analysis, a technique which groups
things (in this case test items) into homogenous clusters which arc usually rela-
tively independent of one another.2 The Guilford-Zimmerman gives a score on ten
different factors. Fach trait or personality factor is based upon thirty different items,
and each trait is supposedly independent of the other traits. The traits are as
follows:

G. General Actwity O. Objectivity

R. Restraint F. Friendliness

A. Ascendance T. Thoughtfulness

S.  Sociability P. Personal Relations
E. Emotional Stability M. Masculinity

The reliability of the different scales range from 0.75 to 0.85.

MINNESOTA MULTIPHASIC PERSONALITY INVENTORY (MMp1) Probably the most
widely known self-description inventory is the Minnesota Multiphasic Personality
Inventory (MMPI). It consists of 550 affirmative statements which the person
taking the test must classify as true, false, or cannot say (Hathaway and McKinley,
1943). Using standard item analysis procedures in which a control group of normals
had to respond significantly more (or less) frequently to an item than a correspond-
ing group of clinical patients in order for that item to be considered discriminating,
ten different “clinical scales” have been developed as follows:

Hs. Hypochondriosis Pa. Paranoia
D. Depression Pt.  Psychesthenia
Hy. Hysteria Sc.  Schizophrenia
Pd. Psychopathic deviate Ha. Hypomania
Mf. Masculinity-femininity Si.  Social introversion

2 For example, suppose one had an intclligence test partly made up of vocabulary items and
partly of arithmetic items. A factor analysis of the relationship between these items would
probably indicate two distinct factors or clusters. This would indicate that the verbal items
have a lot in common, as do the arithmetic items, but the verbal items have little in common
with the arithmetic items.
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In addition to these scales, the MMPI also provides four “validity” scales which
can be used to indicate the extent to which the respondent understood what was
required of him and cooperated in taking the test.

The test has had limited industrial use, particularly because of its length and
possibly because of clinical terminology. However, it has been used in governmental
agencies and has been the subject of congressional inquiries related to “invasion of
privacy.” The reliabilities of the subscales tend to be quite low—thus, one may be
investing a great deal of time for some data of uncertain consistency.

BERNREUTER PERSONALITY INVENTORY Like the Guilford-Zimmerman, the Bern-
reuter Personality Inventory is a combination of previous personality measures (four,
in this case). It consists of 125 yes-no items and gives scores on the following scales:

BIN. Neuroticism B4D. Dominance
B2S. Self-sufficiency FIC. Confidence
B3I. Introversion F2S. Sociability

The first four scales were developed by Bernreuter. However, they were found
to be highly correlated (e.g., BIN and B3I correlated as high as 0.95) and there-
fore somewhat redundant. Flanagan (1935) subsequently factor-analyzed the test
items and found two relatively independent scales, F1C and F2S. These latter keys
should be used in place of, rather than in conjunction with, the first four scales.

RORSCHACH TEST This test is a projective instrument rather than an inventory
(Rorschach, 1947). The Rorschach test presents a series of ten standardized ink-
blots to the subject. In each nstance the subject states freely what he sees, cither
in the parts of each blot or in the complete blot. The examiner, who must be
trained in this technique, analyzes the results in numerous ways. Scoring is based
on the type of response—whether the subject reports movement, human figures,
animate or inanimate objects, etc. The rigid supporters of this technique exhibit an
almost religious fervor in their claims, and conversely the attackers insist that the
test is uscless. The authors belicve that the test does have diagnostic value in analyz-
ing personality and emotional aspects of the individual, but it does depend upon the
skill of the test interpreter.

THEMATIC APPERCEPTION TEST (TAT) A second well'known projective test, the
Thematic Apperception Test (TAT) was developed by Murray (1943). A serics of
pictures is presented to the subject and he is asked to tell an extemporaneous story
about cach picture. Analysis of the themes cf the stories, especially when the same
themes are repeated, reveals dominant drives as well as conflicts and inhibitions. In
this test as well as the Rorschach, special training is necessary.

HUMM-WADSWORTH TEMPERAMENT SCALE A personality inventory, the Humm-
Wadsworth Temperament Scale consists of 318 questions to which the testee
responds yes or no (Humm and Wadsworth, 1935). Seven different aspects of
temperament are obtained from the inventory. Very little validity information has
come to light regarding its value in industry.

ACTIVITY VECTOR ANALYSIS A highly controversial test is the Activity Vector Analy-
sis. According to its author, W. V. Clarke (1953), it is used in over 100 companies
in business and industry. The test consists of a sheet containing 81 descriptive words.
The respondent “places an X (in column 1) before every word that has ever been
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used by anyone in describing you.” In column 2 the respondent “places an X op-
posite every word which you honestly believe is descriptive of you.” This results in
a scoring of four vectors—aggressiveness, sociability, amiability, and avoidance—
and an overall score or activity level. The novelty is the claim that after only ten
days of training any person who is a college graduate and has had five years of
industrial experience can become an analyst. We wonder whether the popularity
of this test is based upon “You too can become an expert and in only ten days.”

A STUDY IN CONTROVERSY

Perhaps no single test better illustrates the controversial problems involved in indus-
trial testing than does the Activity Vector Analysis. A brief review of the controversy
surrounding this assessment device should serve to illustrate some of these difh-
culties. Locke and Hulin (1962) did a comprehensive review of the use of this test as
an industrial selection device. They reviewed a total of 18 studies, 17 of which
were relevant to the value of AVA in industry. The majority of these studies, how-
ever, were of the concurrent validity type in which the AVA was given to present
employees. Locke and Hulin reported that there was cvidence that it could differ-
entiate between .

1. Managers and production workers

2. Executives and a mixed worker group

3. Seven different occupational groups ranging from machine operators to company presidents
4. Good and poor employees in several different occupations

However, in all the present-employee studies, validities were obtained by develop-
ing a key based upon that sample and then applying the key back to the sample
upon which the key was developed—a procedure known as “fold-back” validation.?
Rarely was any attempt made to conduct the necessary process of cross-validation on
a different group of present employces. Locke and IHulin believe that all too often
the authors of the AVA studies cxceeded accepted limits in discussing the value
of their findings, often lcaving the reader with the impression that their vahdities
were indicative of the predictive power of the test.

Only one study, in the opinion of Locke and Hulin, used a true predictive validity
procedure where a previously developed scoring key was given prior to employment
and then checked later for validity. In this instance no validity was obtained.

It would appear that a decision that the AVA has predictive value must at least
be postponed until more substantial evidence is available. At issue here, however, is
not only the actual value of the test, but also the discrepancy between the claims
made for its value and the actual empirical findings. Locke and Hulin are not alone
in taking the AVA to task on the basis of misrepresentation of research findings.
Dunnette and Kirchner (1962) have strongly protested the “colored” reporting of
AVA data by Meranda and Clarke (1959). Bennctt, in his review of the AVA for
Buros’ The Fifth Mental Measurement Yearbook (1959) is also rather uncom-

3 The term ““fold-back validation” in general refers to the procedure of validating an empiri-

cally deprived scoring key using the same data from which the key was obtained. This is clearly
not a good procedure and one which will lead to artificially high validities.
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plimentary, stating, “The mumbo-jumbo of allegedly sophisticated statistical pro-
cedures is no substitute for demonstrated validity.” The intcrested reader may enjoy
the Dunnette and Kirchner article (1962) and the corresponding reply by Meranda
and Clarke in the same Journal of Applied Psychology issuc.

OVERVIEW OF PERSONALITY TESTING IN INDUSTRY

Ghiselli and Barthol (1953) reviewed 113 studies dealing with the validity of
personality inventories in employee selection. Their results are summarized in Table
4.3. They conclude that under certain circumstances scores on personality inventories
correlate better with proficiency on a wider variety of jobs than might have been
expected. The authors recognize both the potential value of personality testing in
industry and thc need for a vast increasc and improvement in research and develop-
ment.

TasLr 4.3 Weighted Mean Vadlidity Coefficients of Persondlity In-
ventories for Various Occupational Groups

Total Total

Mean Number of Number of

4 Cases r's Occupation
0.14 518 8 General supervisors
0.18 6433 44 Foremen
0.25 1069 22 Clerks
0.36 1120 8 Sales clerks
0.36 927 12 Salesmen
0.24 536 S Protective workers
0.16 385 6 Service workers
0.29 511 8 Trade and crafts workers

Source: E. E. Ghiselli and R. P. Barthol. The validity of personality inventories in
the selection of employees. Journal of Applied Psychology, 1953, 37, 18-20.

EXAMPLES OF INDUSTRIAL TESTING

A few of the many studies that have been conducted will be reported rather com-
pletely to illustrate the systematic discipline required in the use of tests for indus-
trial purposes. None of these studics is to be regarded as illustrating an ideal testing
situation; cach was conducted within the limitations imposed by the particular
industrial situation, but each attempted, to the degrec possible, to conform to the
rigid standards of research.

BLUM STUDY

A study on the use of dexterity tests to select watch-factory workers was con-
ducted by Blum (1940). The first step in the research called for job analysis of the
different types of work performed in the factory. This brought to light the follow-
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ing important job requirements: fine finger movements, the manipulation of tweezers,
and the ability to continue performing delicate and sometimes intricate tasks over
long periods of time without any increase in tension or maladjustment.

A review of the available test material indicated that in view of the factory’s
requirement of a brief testing period, the Johnson O’Connor finger dexterity and
tweezer dexterity test would probably be best. Prior to embarking on the testing
program, however, the various available criteria of success were surveyed and three
measures were obtained: length of employment, salary ratio, and foremen’s ratings.

The length of employment criterion was divided into four categories. The first was
the “less than one week” group. The majority of employees in this category left or
were dismissed within one week because of poor ability for the job. From the point
of view of this criterion, this group was the poorest. The second category was the
“one week to four months” group. Management believed that the job could be
learned adequately within four months. Those who could not learn it in this time
either were dismissed or resigned. From management’s viewpoint, such an employee
was inefficient; according to the employee, he could not earn enough. In any event,
the employment relation was severed. The third category was the “four months to
one year’ group. These employces were regarded by management as moderately
successful. The fourth and final category was the “one year or longer” group. Thesc
employees were considered to be most successful; the training costs for them were
lowest and the group had the highest production.

The second criterion was salary ratio. Since all employees were on a piece-rate basis,
earnings were a direct reflection of production. The figure used was the average of
the weekly earnings over a three-month period. This time was considered long
enough to average out minor peaks or slacks in business and minor difficultics in
production. The actual criterion was expressed in the form of an index, with X
dollar earnings per week equal to a base of 100.

The third criterion was the rating of employees by the foremen. Each foreman
was asked to give an overall rating on the basis of his opinion of the employee’s
usefulness and efficiency. In accordance with this rating, each employee was classified
as excellent, good, average, poor, or unsatisfactory.

Five measures of test performance were established. Two were based on speed
(total time required to do each test). Another measure was the rating of the subject’s
qualitative performance on each test. Since this adds meaning to any objective score
such as total time or items completed, it will be described in detail in the hope of
encouraging the use of such a measuring technique.

The qualitative rating is the examiner’s overall estimate of the test performance.
It includes how well the subject follows directions, tension during the test, and the
method used to complete the performance. A rating scale of “good,” “average,” and
“poor” was used for the following qualities: accuracy of selection, grasp of pins,
positioning of pins, placing of pins, hand tremor, conditions of board, pace, posi-
tion and movements of arm, and body posture.

The fact that there is an appreciable distribution in qualitative performance
ratings is illustrated by the findings in this particular study as presented in Table 4.4.

This measure of test performance results in an overall rating by the examiner of
the subject’s manner during the test. Most performance tests and many pencil-and-
paper tests readily lend themselves to such a rating. These ratings are useful in
considering a person for hiring.

The fifth measure was a comparison of the time taken to do the second half of
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TasLe 4.4  Distribution of Qudlity Ratings on Finger and Tweezer Dexterity Tests

Finger Dexterity Test Tweezer Dexterity Test

Employees Applicants Employees Applicants

in Watch for Factory in Watch for Factory
Quality Ratings Factory Jobs Factory Jobs
Total Number of

Individuals 163 420 143 420

Excellent 5.0% 3.6% 13.3% 59%
Good 44.1% 39.29, 55.9% 50.1%
Average 48.5% 50.9% 28.0% 36.3%
Poor 249 5.8% 2.8% 7.1%
Unsatisfactory 0.0% 0.29%, 0.0% 0.5%

Source: M. L. Blum. A contribution to manual aptitude measurement in industry. Journal of Ap-
phed Psychology, 1940, 24, 381-416.

the finger dexterity test and the time taken on the first half. It was assumed that
the diffcrence between the total time on each half might measure ability to im-
prove the rate of speed and might therefore be uscful as an indicator of rate of
improvement on the job.

In this study 258 subjects were used. Of this number, 137 were tested subjects,
84 were referred without testing and constituted a control group, and 37 were used
in the pilot study which prcceded the major study. This last group was also con-
sidered a follow-up group. All testing was done under favorable environmental con-
ditions, that is, in a testing room; and all the subjects knew that they were taking
a test to be used by a specific watch factory for hiring purposcs.

The data were intensively analyzed in three ways. First, the characteristics of the
various criteria as well as their interrelations were studied. Second, the characteristics
of the various indicators and their interrelations were studied. Third, the relation
between the criteria of success and the test results was analyzed; this was the crucial
step.

The correlations among the criteria indicated that each was measuring a rela-
tively different aspect of success on the job. For example, the correlation between
foremen’s ratings and salary ratio was + 0.13. The correlation between length of
employment and foremen’s ratings was + 0.25. The correlation between salary ratio
and length of employment was highest, + 0.44.

Four of the five measures of test performancc—the time scores and qualitative
performance on both tests—were established as reliablc; but one measure, improve-
ment, was not established as reliable. Comparing each intercorrelation of each of
the five measures showed that all were low. Fight were less than + 0.20, and one
was only slightly higher. The only high intercorrelation was betwcen quality rating
and total time of the tweezer dexterity test; this was + 0.71. However, quality
ratings generally cannot be considered intimately related to speed because the cor-
relation between the quality rating on the finger dexterity test and the total time
on that test was only + 0.13. Low correlations among test measures and low inter-
correlations among job criteria are actually more favorable than high intercorrela-
tions. When such correlations are high, their predictive value is limited since all
will be predicting the same thing. By the same token, if all the job criteria are highly
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intercorrelated, they will all be measuring the same thing instead of different aspects
of success. The total time score on the finger and tweezer dexterity test generally
had the highest prediction value of the job success criteria. Quality ratings on test
performance were valuable for prediction in some instances, but improvement on
the second half of the finger dexterity test was not predictive for any of the criteria.
Some of the specific findings are as follows (Blum, 1940).

1. Quality ratings during testing for finger dexterity were not indicative of
length of employment. But those with “average or below” ratings on the tweezer
dexterity test were found in the shorter categories of employment. Sixty-one percent
of the group who received such ratings were no longer employed after four months,
and only 27 percent of those who received “above average” ratings left or were
dismissed within this period. The difference was statistically significant. When the
quality ratings for both tests were combined and distributed according to length
of employment, no statistically significant differences existed between those rated
high and those rated low in test performances.

2. Low correlations were reported between the quality ratings on either dexterity
test and salary ratios. The correlations were + 0.17=0.11 for the finger dexterity
test and salary ratios, + 0.15==0.11 for the tweezer dexterity test and salary ratios,
and + 0.05 = 0.12 for the combined quality ratings and salary ratios.

3. Quality ratings on the finger test were related to foremen’s ratings of job
performance with a coefficient of contingency of + 0.50. The C for tweezer quality
ratings and foremen’s ratings was + 0.24. X coeficient of contingency of + 0.30
was obtained when foremen’s ratings were correlated with the combined quality
ratings on both tests. (Maximum C = + 0.86.)

4. Improvement on the second half of the finger dexterity test was not pre-
dictive of length of employment.

5. Improvement correlated with salary ratio — 0.06 = 0.13. This is the only com-
parison of the entire investigation that showed a negative though unreliable relation-
ship between test indicators and the criteria of proficiency.

6. Of the workers who received “A” ratings by foremen, 100 percent showed im-
provement on the second half of the finger dexterity test. Of the workers who
received “D” ratings, only 50 percent improved. Eighty-four percent of those who
received “B” ratings improved, and 61 percent of those who received “C” ratings
improved. The difference in percentage between those who received “A” and “D”
ratings is not statistically reliable, possibly because of the limited number of sub-
jects.

7. Time scores on both the finger and tweezer dexterity tests were faster on the
average as length of employment increased. The difference for the average time
on the finger dexterity test between the “less than 7 day” and the “more than 1
year” groups was statistically significant. In the same comparison on the tweezer
dexterity test, the D/o difference was 2.5. Combining the finger and tweezer dexterity
time scores did not increase the statistical reliability of the difference, and the
D/o difference between the “less than 7 day” and “more than 1 year” groups
was 2.3.

8. The correlation between finger dexterity time score and salary ratio was
+0.26 * 0.10; between tweezer dexterity time score and salary ratio it was + 0.32
=% (.10; and between the combined test times and the salary ratio it was + 0.39
= 0.09.

9. The “above average” group according to foremen’s ratings was 5 seconds
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faster on the finger dexterity test and 9 seconds faster on the tweezer dexterity test
than the “average and below” group. The difference for the combined test scores
between the two groups was 12 seconds in favor of those receiving above average
ratings. These differences were not statistically reliable.

10. The practical value of the critical scores (time score of 5 minutes, 30 seconds
or better on the tweezer dexterity test and 7 minutes, 30 seconds on the finger
dexterity test) which were suggested in the pilot study (Candee and Blum, 1937)
is clearly indicated in this investigation. These scores discriminate employees in the
watch factory with a considerable degree of exactness according to the criteria of
proficiency.

11. A comparison according to length of employment showed that 7 percent
of the group that “passed both tests” left within one week, whereas 23 percent of
the “no test” group and 24 percent of the group of workers who “failed either or
both tests” were unemployed after one week. The differences in the percentages
between the first and the last two were statistically significant with critical ratios
of 3.2 and 3.4. The greatest possibility of prolonged employment was found in the
group that “passed both tests.” Of this group, 72 percent remained four months
or longer. This percentage was significantly different from that of the “no test”
group (D/o difference of 3.1), and from that of the group which “failed either
or both tests” (D/o difference of 4+).

12. A comparison according to salary ratios indicated that the group that
“passed both tests” earned the most money. The earnings of this group were
statistically different from the earnings of the group that “failed one or both tests.”
The “no test” group was superior in salary ratio to the group that “failed either or
both tests.” The group that “passed both tests” was not significantly superior to the
“no test” group.

13. A comparison according to foremen’s ratings showed only a trend. The
group that “passed both tests” was rated by foremen as “better than average” in
34 percent of the cases. The group that “failed either or both tests” was rated as
“above average” in 25 percent of the cases. This difference was not statistically
reliable. No differentiation between the “no test” group and the “passed both
tests” group is possible according to foremen’s ratings.

14. A follow-up of the subjects in the pilot study supports the findings of the
present investigation that time scores on the tests are indicators of proficiency. Two
years prior to the “follow-up,” 20 workers were selected by foremen as superior
and 17 as mediocre workers in the watch factory. These groups were originally
significantly different in their test scores on both the finger test and the tweezer
test. Significant differences were later obtained between these a priori groups in
terms of (a) percentage discharge and (b) salary ratio.

Before presenting a review of other studies, it is desirable to take stock and
consider the implications of such research. The above study was not an “ideal”
one. Because of factory conditions, it was impossible to use desirable scientific
controls. For example, equal-sized groups in the various categories could have been
arranged for in a laboratory more readily than in the factory. The demands of re-
search must often conform to prevalent conditions, but only insofar as planning
and methodology are concerned. The statement does not hold for research con-
clusions, for these must be reported independently of plant conditions and must
conform very strictly to the data obtained.

The industrial psychologist is justified in conducting laboratory studies only as a
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preliminary to the research in which the industrial situation necessarily becomes
the “laboratory.” Laboratory conclusions cannot be generalized and applied to the
industrial scene without checking them in every way possible. Whether the problem
involves tests for selection or any other purpose, the industrial psychologist often
has to modify procedures and demonstrate a flexibility in manner that may be
unorthodox from the scientific point of view. If, for example, he will not forsake
rigid controls in some cases, he may be forced to give up the entire problem. To
the industrial psychologist, the lesser of the two evils is to conduct research in in-
dustry under the best conditions that industry can provide.

A further illustration of this point concerns the desirability of having large
numbers of subjects for an experiment. However, an industrial organization is often
not in a position to hire on a large scale. In this case it is better to sacrifice the
number of subjects rather than the entire study.

This principle does not imply that a form of research euphemistically called
“directed research” should be tolerated. Research reports must agree with the
conclusions based upon the facts obtained. An industrial psychologist who does not
report negative findings because this would create disrespect and might lead to his
dismissal is as wrong as the business executive who wants the research to back up
his sales ideas and therefore “directs” the research and its findings.

The points just discussed are important and should serve as a means of evaluating
not only test research but also other types of research in the field. To this end, a few
additional studies on test selection will be described.

GHISELLI STUDY

In his study of tests for selecting inspector-packers, Ghiselli (1942) used a battery
of several tests on a group of 26 women employees working as inspector-packers
in a pharmaceutical concern. There were five main duties in this job: filling con-
tainers, inserting stoppers, examining the contents by eye, labeling the containers,
and packaging. The job, although routine, is extremely important, for the presence
of extraneous material or incorrect labeling might result in serious illness or even
death for anyone who happened to be sold the wrong product. The critcrion of job
efficiency was the combination of ratings by the forelady and the supervisor.

The job analysis indicated that the important abilities that should be measured
in the preliminary battery of tests were:

Dexterity of fingers, hands, and arms
Eye-hand coordination

Estimation of the size and form of objects
Ability to observe difference in details

- W N

To this end a battery of six tests was administered to the employees. It was
found that the average performance of the inspector-packers was vastly superior
to that of samples of an adult population in the Minnesota Placing and Turning
tests and the Paper Form Board test. Although this information is useful, selection
is justified only when a relationship is found to exist between test performance and
job performance. Such a relationship is called a validity coefficient. The Minnesota
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Paper Form Board test was found to be more closely correlated with the criterion
than any other test in the battery; this test correlated to the extent of +0.57. The
Pegboard test correlated with the criterion to the extent of —0.50, and the Tuming
test to the extent of —0.40. The other tests had lower correlations with the
criterion.

This study, like the one previously reported, has shortcomings. The criterion of
proficiency was a rating by superiors; but, since it apparently was the only criterion
available, it had to be used or no tests could have been evaluated. Too often in
industry such ratings comprise the only available criterion. The number of sub-
jects, 26, is small; but when we remember that this constitutes a large number of
people performing the same task, it can be considered a satisfactory sample. The
study presents no evidence on the success of its reccommendations that were adopted
for future use; such information, as well as rccommended critical scores, is often
helpful in evaluating the use of tests.

HAY STUDY

Edwin N. Hay (1943), using a battery of tests, was able to predict 91 percent of
the better bookkeeping machine operators and 72 percent of the less satisfactory
operators. Prior to establishing these results, all the procedures involved in test
research and development were followed. These included job analyses, establish-
ment of adequate job criteria, preliminary selection of the test battery, and statistical
investigations. Only after many years was it possible to recommend the particular
test battery as successful for prediction purposes.

The job analyses revealed that the outstanding requirement for machine book-
keeping is bimanual ability. A detailed time and motion job analysis showed that
there were 5 distinct operations which could be broken up into 18 motions. The
average time for the five operations—selecting ledger card, inserting ledger card,
picking up previous balance, post-checking amount, and returning card—was
6.8 seconds. In most of these operations the eyes and both hands were used. Speed
and accuracy were required for the successful performance of this job. The differ-
ence between the ability of the best and the ability of the poorest operators was
greater than 2 to 1; that is, the best operators did more than twice the work done
by the poorest operators.

The tests used included the Otis Intelligence test, the Minnesota Clerical test,
the Ziegler Rate of Manipulation tests, and other tests of clerical ability such as
filing and name finding. In all, 22 tests were administered. Although six of them
were of the hand, arm, and finger dexterity variety none of these six showed any
considerable relationship with the criterion “speed of posting.” However, the Otis
test, the Minnesota Clerical Test-Numbers, and the Alpha Number series cor-
related +0.50 or higher with this criterion. The multiple corrclation technique
indicated that the Otis test and the Minnesota Clerical had a correlation of +0.65
with the criterion. The highest multiple correlation between the test battery and the
criterion was +0.71 and included the Otis, the Minnesota Numbers, the Alpha
Number series, and the Fryer Name Finding.

Hay’s study is valuable from many points of view. The evidence presented in
the follow-up indicates that in this case the tests worked. Table 4.5 shows the
steady improvement in the average production of bookkeepers since selection based
on testing was introduced.
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TaBLe 4.5 Average Production of Test-Selected Book-
keepers Showing Influence of Selection Techniques

Date Number Average Production
October 1937 43 105.0
November 1939 40 108.7
April 1940 30 109.7
December 1940 32 110.2
December 1941 26 1109

Source: E. N. Hay. Predicting success in machine bookkeep-
ing. Journal of Applied Psychology, 1943, 27, 483-493.

SARTAIN STUDY

A. Q. Sartain (1945) administered a battery of seven tests to a group of 47 em-
ployees in the inspection department of an aircraft factory. The criterion was set
by the ratings of the instructors in a refresher coursc being given to inspectors.
The instructors were also familiar with the performance of thesc employees and
their ratings undoubtedly reflected this knowledge. The test battery included the
MacQuarrie, the Otis, the Cardall Test of Practical Judgment, the Minnesota
Paper Form Board, the Industrial Classification Training Test, thc Bennett Test
of Mechanical Comprehension, and the O’Rourke Test of Mechanical Aptitude.
The multiple correlation of this entire battery with the criterion was +0.787. How-
ever, three of the tests—the MacQuarrie, the Cardall, and the Minnesota Paper
Form Board—yielded results equally good, the multiple correlation being +0.780.
Since the difference between these two correlations is negligible, it would be ad-
visable to use these three tests, rather than all seven.

SHUMAN STUDY

John T. Shuman (1945) administcred a battery of tests to a group of cmployces
and applicants for various jobs at the Lycoming Division of the Aviation Corpora-
tion. The tests included the Otis, the Minnesota Paper Form Board, the Bennett
Test of Mechanical Comprehension, the O’Rourke Test of Mechanical Aptitude,
and the Minnesota Vocational Test for Clerical Workers. The employees tested
included inspectors, engine testers, machine operators, foremen, and job setters,
among others. Shuman reports that the average improvement in selecting excellent
workers was 18 percent with the Bennett test, 15 percent with the Otis, and 13
percent with the Minnesota Paper Form Board. The critical scores that made this
improvement possible meant the elimination of one out of every four persons
tested.

The Bennett test when compared with the criterion (ratings) was found to be
highly correlated to the job of job setter, the correlation being +0.73. The Min-
nesota Paper Form Board correlated +0.59 with this same job. The Otis test had
the highest correlation with the job of engine tester, +0.57. Shuman found that
the tests in his battery correlated better with jobs that require skills such as working
on machinery precision parts or testing aircraft engines, rather than purely manual
skills. He believed that tests can be more useful in assigning employees to job
category levels than to specific jobs. An incidental finding, but one that deserves
mention, is the fact that one test had to be dropped because of dissatisfaction on
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the part of the subjects. This was the O’Rourke Test of Mechanical Ability, which
was too long and proved to be almost useless with women applicants, many of whom
did not even try to take it. This cmphasizes that a test battery must be favorably
received by applicants if any value is to be attached to the results.

SUMMARY OF EXAMPLES

Many other studies have been as effective as the few described above. However,
further examples would only belabor the point. The use of psychological tests in
industry demands rescarch and development in the light of the particular problem
and the spccific plant. The fact that this work has been done before does not make
it unnccessary. Rather, it means that the chances of success arc improved each
time. The essential point is that test results must be corrclated with job success;
they can never be taken for granted.

UNITED STATES EMPLOYMENT SERVICE TESTING

A chapter on the use of psychological tests in industry would be incomplete with-
out reference to the considerable work donc by the United States Employment
Service (USES). Some state employment scrvices send to employers, without any
charge, applicants who have been given psychological tests. Of course, in many
instances the testing is not tailor-made to the requirements of a particular company
and this may prove a disadvantage. But, desirable as it is to have the testing pro-
gram fit the specific needs of a specific company, it must be recognized that many
firms may not wish to spend money on psychological testing. Under such circum-
stances, the facilities offered by public agencies may be more beneficial than
detrimental, provided some check on the usefulness of the test in the specific
company is made.

A battery of tests known as the General Aptitude Test Battery has been made
available to the various state employment services by the United States Employment
Service (1947). It consists of eight pencil-and-paper tests and four apparatus tests.

TaBLE 4.6 Aptitudes Measured by Tests in the GATB

Aptitude Test Name Test Number
Intelligence (G) Three Dimensional Space 3
Vocabulary 4
Arithmetic Reason 6
Verbal aptitude (V) Vocabulary 4
Numerical aptitude (N) Computation 2
Arithmetic Reason 6
Spatial aptitude (S) Three Dimensional Space 3
Form perception (P) Tool Matching 5
Form Matching 7
Clerical perception (Q) Name Comparison 1
Motor coordination (K) Mark Making 8
Finger dexterity (F) Assemble 11
Disassemble 12
Manual dexterity (M) Place 9

Tum 10
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The twelve tests measure nine of the aptitudes that are often related to the require-
ments in the performance of jobs. Table 4.6 presents the test names and the apti-
tudes measured.

The General Aptitude Test Battery is intended to be used in two ways:

1. As an integral part of counseling where a measure is needed of the applicant’s abilities in
relation to the various fields of work in which he may have interest but no practical ex-
perience.

2. Asan approach to the problem of developing specific batteries for the countless occupations
for which selection tests may be needed. Those tests in the General Aptitude Test Battery
which measure abilities significant to the successful performance of a given job can be
administered as a specific aptitude test battery, and the other tests omitted.

According to the guide in the use of the GATB, certain of the tests and their
cutoff or minimum scores are recommended for use in the selection of applicants
for a wide variety of occupations. For example, the job of all-round mechanical
repairing would include testing for G, N, S, and F. Computing work requires tests
for N, O, K, and F. Plumbing would include tests for N, S, and M. Typewriting
requires V, Q, K, and F.

The battery has been administered to a very large number of persons employed
in a wide range of occupations. Over 500 employers and many vocational schools
and colleges have cooperated in the devglopment of occupational norms. It is
obvious that problems of establishing reliability, validity, and norms for a test battery
such as this with its intended wide coverage of so many occupations are stupendous
if not insurmountable. Indeed, the procedure often adopted by the USES has
been that of synthetic validity, a procedure discussed in Chapter 2. The reader will
remember that synthetic validity involves assuming test validity simply because the
job in question has elements identical to those found in a job for which the test
has previously demonstrated statistical validity. While in many practical situations
it is just not possible to evaluate a test in the proper manner, synthetic validity
must never be used with complacency—it must always be used with caution. While
the GATB has demonstrated its validity with a variety of situations and jobs, it
is probably being used in many situations where its value as a predictor is highly
questionable.

Blum has been rather critical of this battery in a review in Buros’ Fourth Mental
Measurements Yearbook (1953). Since that time (no cause and effect relationship
implied) additional data, conferences, and published material have tended to im-
prove the situation somewhat. The GATB has promise, but additional work is con-
stantly needed.

TESTING OF EXECUTIVES

Traditionally, industrial testing has been oriented toward the blue-collar, sales, and
clerical workers, since it was felt that this was where the largest increase in efficiency
could be achieved. These individuals usually represented the bulk of the labor
force employed by a company, and by improving the average quality (as defined by
one or more criterion dimensions) large benefits should accrue to that company.
In more recent years the emphasis has been shifting to an intensified concern for
selection of individuals higher up in the managerial hierarchy. American business
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is realizing the importance of the manager to the system and is becoming aware that
one bad person in a decision-making function may cost the company much more, in
the long run, than 20 to 30 poor persons at lower-level jobs.

Management selection poses many problems that arc not found with the more
traditional testing and sclection situations. Gellerman (1958) has listed what he
considers the “seven deadly sins” of executive selection. These are:

Carcless treatment of candidates
Overdependence upon expert opinion
Misjudging job requirements

Making “‘stop-gap” appointments
“Pigeon-holing” prospective candidates
Disregarding the company personahty
Overlooking personal compatability

Nk owe

The major problem in predicting executive success is in establishing some valid
criterion of it. Attempts to use tests to predict success, once success has been
arbitrarily defined for research purposes, have been less than successful—particularly
tests of ability. Gaudet and Carli (1957) have estimated that seven times as many
exccutives fail due to personality problems than for lack of technical competence.
As Taylor and Nevis (1957) point out, this is not really too surprising. First, the
executive job is a very complex one. Thus, to isolate specific abilitics may not be
sufficient. Second, the abilitics required are gencrally cognitive rather than physical.
Third, intelligence measures are probably not good predictors becausc to get into
management requires a fairly bright person in the first place.

An example of the use of tests with supervisory level personnel is provided by
Ncel and Dunn (1960). They used the How Supervise test, the F Scale measure of
authoritanan personality, and the Wonderlic to predict the degree of success that

32 supervisors would have in a supervisory training program. The results are given
in Table 4.7.

TasLe 4.7 Correlations of the Tests with Training Success

(1) (2) (3) Criterione
(1) How Supervise 0.08 0.33 0.69
(2) F Scale -0.23 0.39
(3) Wonderlic 0.25

(Multiple correlation = 0.77)

4 Criterion was grade at end of course.

Source: R. G. Neel and R. E. Dunn. Predicting success in supervisory training pro-
grams by the use of psychological tests. Journal of Applied Psychology, 1960, 44, 358,
360.

A further example of the frustration which is so often experienced in attempting
to predict the success of executives can be found in a study by Wagner (1960).
He attempted to predict ratings of on-the-job success of 150 executives using a total
of 31 different variables. These variables included measures of both intelligence
and personality. The only correlation which was found to be high enough to be of
any value was the correlation between ratings and amount of education (r = 0.39).
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However, the chance likelihood of this correlation is substantial. At present it is
safe to say that this is the area where testing has had perhaps its smallest impact,
with tests of personality and temperament appearing to offer the greatest potential
value. Even these have not been particularly promising to date. Taylor and Nevis
(1957, p. 473) summarized in their review of projective techniques in management
selection, “All too often, we do not know how effective projective devices actually
are. Nor can we say—unless on the basis of a hunch, prejudice, or individual inten-
tion—which are most appropriate and which are not uscful at all. In short, personnel
assessment is at the moment much more of an art than a science.”

TESTING OF SCIENTISTS

America is fast becoming the society of science. Billions of dollars each year are
allocated to applied and basic research in the Federal budget. In addition, the money
spent each year by private industry for research and development rcaches astronom-
ical proportions. Since the end of World War II there has been a premium on
scientific talent of all types which has shown no signs of diminishing. This premium
has led, by simply a supply and demand process, to even larger numbers of scien-
tifically trained professional people. While most of these people have certificates or
degrees which, at one time at least, were sufficient testimony to professional com-
petence, many employers are currently attelnpting to select the ‘“cream of the
scientific crop” by using tests as a selection aid.

As in the case with executives, the criterion problem immediately raises its ugly
head. What is a “successful” scientist? Ignoring that problem temporarily, how efh-
cient are tests in separating good scientists from poor scientists?

At best, the available evidence on this question is exccedingly sparse. Much of
the research has used predictors other than tests such as biographical information.
Several of these studies will be discussed in detail in Chapter 5, which covers selec-
tion methods other than tests. A few notable exceptions are available which have
attempted to predict scientific success using paper-and-pencil tests.

TAYLOR ET AL. STUDY

One of the more elaborate research projects has been conducted by Taylor, Smith,
Ghiselin, and Ellison (1961). They carried out extensive interviews with over 200
physical scientists concerning the nature of scientific productivity and the character-
istics of cffective scientists. Using the interview suggestions as a base, data were
obtained on 52 different criteria. These measures were then clustered (using factor
analysis) into 14 relatively independent dimensions by which the performance of
scientists could be evaluated. A number of tests were then used to predict how well
a scientist would score on each of the 14 dimensions. In addition to the 14 dimen-
sions obtained in the factor analysis, three other criteria based upon supervisor and
peer judgments were included, since these are the most often used methods of
performance evaluation. Thus the criteria used were:

1. Productivity in written work (effectiveness in completing paper work)

2. Recent quantity of research reports (number of articles, research reports, etc., in a two-
year period)

3. Quality (without originality) of research reports
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4. Originality of written work

5. Scientific and professional society membership

6. Actual quantity of work output as judged by peers, supervisors, and laboratory chiefs

(higher level supervisors)

7. Creativity rating by laboratory chiefs (higher level supervisors)

8. Overall performance (quality ratings by supervisors on ten different scales)
9. Likableness as an effective member of the rescarch group

10. Visibility of the scientist (well known by person or by name)
11. Recognition for organizational contributions (organizational awards)

12. Status-seeking, “organizational-man” tendencies
13.  Current organizational status
14. Contract monitoring load (number of research contracts supervised)
15.  Peer ranking on productivity as a scientist
16. Supervisory rating of dnve-resourcefulness
17.  Supervisory rating of creativity

A total of 130 different predictors were validated against each of the 17 different
criteria. Many of these predictors were simply different a priori scoring keys which
could be applied to the same questionnaire or test instrument. For example, the
Personality Research Inventory was given to all scientists in the validation sample
for purposes of prediction. However, this single test yielded a total of 23 subscores,
each of which was separately validated. The validation sample consisted of 107
scientists.

By relating the 130 predictors to the 17 criteria, 2,210 validity coefficients were
obtained—a testimony to modern computer technology. Of these, 568 were found
to have an individual chance probability of less than 5 times in 100.4

The different predictors varied considerably in their efficiency as Table 4.8 shows.

TasLe 4.8 The Percent of Valid Scores Obtained from
Each of the Major Categories of Predictor Information

Percent of
Type of Test Scores Valid
Biographical Information Blank (BIB) 47
(with empirically keyed scores)
Biographical Information Blank (BIB) 34

(a priori keyed scores only)
Self Ratings (SR) 33
Grade-Point Average 24
Minimum Satisfactory Level (MSL) 22
Profile Matching 20
Motivational Analysis Test (MAT) 8
Personality Research Inventory (PRI) 8
Creative Process Check List 6
Aptitude Tests 4

Source: C. W. Taylor, et al. Explorations in the measurement and
prediction of contributions of one sample of scientists. ASD-TR-61-96,
Personnel Research Laboratory, Lackland Air Force Base, Texas, April
1961.

4 One would expect at least 110 of the correlations to be significant at the 0.05 significance
level simply due to chance. While there were many more than that found, the question remains
“which of the 568 are indicative of true validity and which are the 110 chance validities?”
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As the Table clearly indicates, the most efficient predictor was the Biographical
Information Blank (the empirically keyed scores being exceptionally valid due to
the spurious fold-back validity obtained when applied back to the same sample).
Of the paper-and-pencil tests used, only the MAT showed any potential as a pre-
dictor, having 8 percent of its correlations above chance level (where 5 percent
would be expected by chance alone). The high-level aptitude tests were paper-and-
pencil tests designed to measure such things as flexibility, originality, conceptual
foresight, sensitivity to problems, etc. Thesc showed little or no predictive promise
with this sample of scientists.

The general conclusion that one is forced to draw from a close examination of
the study is that paper-and-pencil tests must take a back seat, at least at present,
to other types of predictive tools in the identification and sclection of scientific
personnel.

CREATIVITY

The topic of creativity has reccived a good deal of attention n conjunction with
industrial testing since World War II and pceds some mention. While it is an
exceptionally broad and oftentimes diffuse topic, two aspects of creativity are per-
tinent to any discussion of testing in industry—particularly in conjunction with a
discussion of the testing of executives and scientific personnel, since in many cases
creativity is felt to be an essential component to success in these high-level jobs.
These two aspects are: (1) Can tests of creativity be useful in predicting a criterion
of scientific (or managerial) success, and (2) can other tests be used to predict a
criterion of scientific (or managerial) creativity?

The study cited above by Taylor et al. provides an example of both situations.
Some of the high-aptitudc tests uscd in that study could be classed under the general
heading of creatwity tests. These were m turn validated against a variety of critena,
some of which were clearly success criteria (for example, “recognition for organiza-
tional contributions”). The same study is also an illustration of studies of the
second type. Consider, as an example, the correlation between the Motivational
Analysis Test and the criterion of supervisors’ ratings of creativity.

Jones (1964) also attempted to predict the creativity of industrial scientists (as
defined by supervisory ratings) using both aptitude and attitudinal test scores. A
multiple correlation of 0.67 was obtained which the author reports as holding up
satisfactorily under cross-validation. Datta (1964) also reports a correlation of 0.31
between the Remote Associates Tests and supervisory ratings of creativity for
engineers.

A study by Mullins (1959) provides a final illustration of both types of ap-
proaches. He administered an interest questionnaire, a vocabulary test, and nine
tests of the Guilford Creativity Battery to 131 research personnel in the physical
sciences. Forty-two different test scores were derived from the battery, only four
of which were found to relate significantly to a global creativity rating. Seven of
the predictor scores were found to be significantly related to a criterion of publication
frequency.
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A POINT OF VIEW

The selection and evaluation of executives and scientists is a serious matter, and
while psychologists cannot claim always to provide perfect answers (many times
there is no perfect answer), they can help to eliminate some of the elements of risk.

The trend in business and industry has been toward recognition that the industrial
psychologist is well-qualificd to aid management in the evaluation and selection of
high-level personnel. Many consulting firms are finding that this activity occupies
more and more of their time. It is too bad that, as in all new developments, mis-
understanding is widespread and that “gold brick” salesmen have a holiday. The
psychologist can be helpful provided management understands that no one has a
secret formula, a magic selector, or a panacea. The shortcut is not possible, at least
at the present stage of development.

Not too long ago, one author attended a management development meeting at
which three staff members of a utility company presented a report on the wonders
of a technique they were using to select a wide range of employees from clerical
to executive level. They seriously believed that they had the psychological counter-
part of the wonder drugs in medicine. However, what they had was a moldy sub-
stance of another kind. It was a test admumistered in five minutes and scored in
about the same time. They claimed it resulted in a “know it all, tell it all” possibility.
In addition to the thrce staff members who glowingly reported the value of their
work, a vice-president sat silently but smilingly on the side, enthusiastically nodding.

The few psychologists in the audience were amazed. Psychologists generally agree
that they cannot validly assess and cvaluate a phenomenon as complex as a human
being within five minutes. How is such a thing possible? If this had been a matter
of tea leaves, very few would have taken it seriously; but since this was a more sub-
stantial claim, it simply could not be dismissed without some mental gymnastics.
After some dcliberation, two tentative explanations were proposed. The first is that
many people like to play psychologist and do not have the time to acquire the in-
formation through normal and regular channels—that is, graduate schools. The other
reason is a little more practical. After all, these people should be expected to defend
their position very strongly. If the system used should prove to be nonsense, it
goes without saying that they would be fired. Thus it is likely that, in addition to
being enthusiastic, they wanted to keep their jobs.

One of the problems is that it is currently “fashionable” to use psychological tests
in selecting scientists and executives. The decision to use a psychologist should not
rest on “keeping up with the Joneses”; it should depend on a real problem in need
of a solution. Let us recognize that this is not a fad or a game, and that what is
worth doing is worth doing correctly. The executive who desires to use psychological
techniques to help select employees should attempt to estimate the nature of his
problems and also be given estimates of the likelihood that the techniques used will
help in offering solutions.

ASSESSING OF NEEDS

Management must assess its needs before embarking on a recruitment program for
future top management people. The simplest way to do this is to take a look at the
organization chart and estimate growth needs, then fill in the names and ages of
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the people occupying the present positions and estimate the moves that are likely
to be made within a ten-year period. This procedure points to the futurc needs
for engineers, controllers, research and development people, and others. It can
also help to estimate the numbers that will be nceded, and so the task of the re-
cruiter becomes more specific and meaningful. If present staffing is not likely to
fulfill the needs, one must go outside the company.

DECISION TO HIRE

The decision to hire must be madc. There are at least three ways of doing this:
Top managemcnt makes its own sclections, or it empowers personnel to do the
hiring, or an outside consulting organization receives the assignment. If top manage-
ment Is to spend the necessary time, then other aspects of management tend to be
delayed or postponed. While it is axiomatic that top management should be in-
volved in the final decision, 1t does appear that the dctails of evaluation should be
left to people with more time and also more training in the area. Whether the
personnel department docs this work depends upon the professional level of staff
operation. In many companics personncl departments have very few, if any, staff
psychologists. Obviously, because of the wide variety of dutics and assignments, it
is not necessary for all people in personnel departments to be psychologists. How-
ever, evaluation of potential executives should primarily be the work of psychologists.
If personnel departments are not so geared, then the most economical practice is
to call in a consultant.

Since the professional psychologist working in the area of selection and evaluation
of executives has no secret formula, he must sclect his instruments from a variety
of psychological tests and interview techniques that are most helpful in cnabling
him to draw certain conclusions. He is likely to select one or more intelligence
tests, interest tests, personality tests, and so on. In addition, he will use one or
more interview techniques as a means of gathering data. He is likely to be more
accurate when he uses the services of a tcam of psychologists who gather inde-
pendent data and then check the data against the hypotheses.

EVALUATION VERSUS PREDICTION

It is important for the psychologist to differentiate between describing the degree
of the characteristic possessed by the man and predicting future behavior. If his meas-
ures are accurate his descriptions are accordingly accuratc. In the realm of pre-
diction he is on less substantial ground. His predictions may be accurate provided
he has adequate description of behavior and provided he knows the characteristics
necessary to perform the executive duties.

This, of course, means that the psychologist has need for a criterion of success.
Management must furnish this either in the form of ratings of success or in their
descriptions of the kinds of people needed. For example, as a result of acquiring
data about an individual the psychologist can describe him as being accurate,
energetic, serious, and superior in intelligence. Further, he can describe the degree
to which these traits are possessed. Predicting whether this combination will be
successful depends entirely upon the characteristics required in the performance of
the executive duties. If management insists that a person be creative, highly im-
aginative, and excessively ambitious, then the previous description does not allow
for the prediction. If management would rather have a person who will work ac-
curately at all costs, the previous description could allow for a prediction of success.
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ROLE OF THE PSYCHOLOGIST

In the evaluation of an executive it is important for a psychologist to recognize that
!le 1s not playing a management role whether he is on the staff of the company or
is employed as a consultant. He must limit his role to furnishing information to
management that will enable it to decide. Experience has indicated that the aware-
ness that psychologists, per se, arc not management pcople is desirable. Likewise,
management people are not psychologists. In other words, psychologists can fur-
nish descriptions of an individual, management must offer a criterion, and together
they can decide the likelihood that this person mects the criterion stated. Ultimately,
the decision to hire or promote must be management’s and not the psychologist’s.

Think of the controller, the president, and the chief engineer of different com-
panies. It is quite apparent that very different people with the same titles can be
equally successful. In other words, there is no particular degree of intelligence that
is required of a president. He may or may not be the most intelligent executive on
the staff. By the same token, onc president may be shy and retiring and another may
be a glamorous dynamo. This leads to the known fact that the characteristics re-
quired on a job are very often determined by the philosophy of management rather
than by the demands of the job itsclf. This, of course, makes the task of predicting
managerial success with conventional validation methodology somewhat difficult.

Unless management has made incredible and preposterous decisions, it often
becomes the task of the psychologist mercly to describe a person’s characteristics
so that management may get a better cstimate of whether or not he will fit. The
advantage of the psychologist’s description is that he is not emotionally involved
or biased as sometimes different executives in a company are. His description can
considerably reduce the margin of error. It can definitely provide management with
additional information that will make it possible to develop the candidatc’s poten-
tial over a period of years. It can also provide the candidatc with additional insights
that, in turn, will help him to change, grow, and reach his potential.

AN EXAMPLE OF EXECUTIVE “EVALUATION”

A certain amount of success has been attained in a testing program instituted by
one large management consulting firm. Bricfly, the approach requires the candidate
to spend approximately two days taking tests and being interviewed. Some of the
tests are individually administered and are of the projective technique type; that is,
they are not structured to have absolute and correct answers, but the answers
definitely reflect the individual involved. To be sure, considerable skill is required
if interpretations of thesc data are to be meaningful and accurate. At least two
levels of intelligence tests are given. One is rather simple and short; the other
is of the power type that tests the limits of the individual. Personality tests of two
varieties are given. In one, the person answers questions directly and can quite
easily be the way he either wants to be or thinks he is. These results are then
checked with test results that are less prone to faking. The comparison of the two
measures indicates to a certain extent the degree of self-insight. For example, the
person who is impulsive may or may not recognize this trait in himself. If he does,
then changes are possible. If he does not, the problem is of a different order.

In addition to a lengthy battery of tests, three types of interview situations are
used. One requires that the person talk about himsclf at length. The interviewer
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says very little and makes copious notes about what the person is saying, adding his
own judgments about the kind of person he is. These judgments are not regarded
as fact but are considered hypotheses and checked against other data independently
gathered. Another type of interview used is the “leaderless group conference.” If
there are five candidates for a job, these five are brought together, given a topic,
and asked to hold a conference on that topic and to pay no attention to the observers.
Three psychologists observe the interaction of the candidates. The third form of
interview is the panel technique in which three psychologists meet with the appli-
cant. After discussing the usual social amenities, conversation is brought around to
a number of situations. The role of the psychologists is to a large extent to dis-
agree with the candidate. The way the person behaves under such circumstances
allows for certain assumptions related to descriptions as well as predictions.

Probably the most important feature of the appraisal technique used by this
management consulting firm is that a team of psychologists is always involved.
Depending upon circumstances and costs, there are between three and six psychol-
ogists on the assigned team. Each is involved in different aspects of the data gather-
ing, and each is required to submit an independent report without knowing the
data acquired by other sources. When hypotheses are in disagreement, data checks
as well as conferences are held in order to clarify the picture. The final report is
then written in nonpsychological language with division headings that are related
to management performance. This report is submitted only to top management,
and a conference is held at the time with the team of psychologists present. Too
many written reports tend to be easily misunderstood. The conference results in
clarification. The conference is necessary, and reports are never submitted unless
a conference has been arranged.

Any new field of development must recognize that different procedures will be
used. For evaluation, the authors favor the team approach because it allows psy-
chologists to check their hypotheses (that is, one can assess the reliability of the
evaluations). Since each gathers a set of independent data, the possibility of con-
tamination is held to a minimum. Other techniques include only interviews, only
projective techniques, only inventories of a personality variety, or only one psychol-
ogist in the act from overture to finale. Still other techniques use combinations of
the above-mentioned methods. Although this is a very promising field, serious de-
velopmental work and exhausting evaluation are again necessary before the acme
of perfection is reached.

RESPONSE SETS OR FAKING

Many times throughout this chapter we have referred to the problem of faking on
tests. It is impossible to understate the degree to which this is a critical problem in
psychological testing. It is probably the greatest single problem, particularly with
personality and interest inventories. With these assessment instruments there is
no “correct” response; the test attempts to solicit attitudinal rather than factual
responses. Many personality inventories, such as the MMPI, have special keys which
can be used to give an indication of the degree to which a person is either deliber-
ately distorting his answers or is not paying attention to the task at hand.

It should always be kept in mind that most personality and interest inventories
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were developed primarily for clinical and counseling use. In those settings one
usually assumes that the patient or advisce has a vested interest in responding
correctly—after all, the test information is going to be used for his benefit. He
will therefore have little situational reason to motivate him into false responding.
When such tests are used to determine the future of a person, as when they are
given as part of the decision process in a selection setting, the motivation to
distort responses will substantially increase. The testce will no longer be as con-
cerned with the “true” response (his real attitude)—instead, he will be concerned
with making that response which is most apt to be the one for which the “estab-
lishment” is looking. He believes that if he does not follow such a strategy in making
his responses he is likely to hurt his chances of getting the position. His motivation
to falsify, therefore, is apt to be in direct proportion to the cxtent to which he
wants that particular position, and to this extent he “fakes” when he thinks he

should answer not the way he is but the way he thinks he should be to get
the job.

TYPES OF RESPONSE STYLES

The tendency deliberately to bias one’s responses in a systematic fashion is usually
called a response set or response style. There arc many kinds of response  sets,
although perhaps the two most often of concern are social desirability and acquies-
cence.

Social Desirability refers to a general tendency to respond in the manner felt to
be most socially desirable mn that particular situation. The tendency will be reflected
by the person responding to personality attitude and interest items in terms of
how acceptable their responses are socially (that is, in the eyes of others).

Acquiescence refers to a general tendency to respond as we think others want
us to respond. This tendency will be reflected by the person attempting to give
the responscs he thinks the test giver is hoping to receive.

All of us have let both types of response styles influence our behavior in daily
living. For example, flattery is a finc example of a response style, as is politeness
in many cases. Under certain conditions both of the above styles may lead to
highly similar responding, while at other times they could be quite conflicting in
their impact upon behavior. Rorer (1965) has pointed out that much of the
currently available evidence on the two types of responsc stvles indicates that
they are not completcly independent. Rather, acquiescence may only be an im-
portant consideration when the stimuli (items) arc of medium social desirability.

REDUCING RESPONSE BIAS

Some tests are specifically designed to climinate the possibility of faking. Probably
the best-known procedure for doing so is the “forced-choice” method. Such in-
ventories present the respondent with several alternatives from which he must
sclect the one he most agrees with or is most like. These alternatives have been
paired on the basis of being equally favorable or desirable in the eyves of a large
number of individuals but only onc response is the “correct” or discriminating
answer. The hope is that the choice between alternatives will be discriminative and
not based upon “how good will it make me look if I respond to this one or that
one.” Since response alternatives will make him “look good” to the same degree,
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other factors than “looking good” must enter into the choice of an answer.

A second and less well-known but perhaps more promising procedure for con-
trolling faking is the “error-choice” method. Chapters 7 and 9 cover both of these
procedures.

STUDIES ON RESPONSE BIAS

Of particular interest to the industrial psychologist are those studies which relate
to response bias in a selection situation.

BoRrIsLOw STUDY (1958) In this study a group of students took the Edwards Per-
sonal Preference Schedule (EPPS) under standard self-assessment conditions. They
were then divided into three matched groups for a retest two weeks later. Group A
took the EPPS a second time under conditions identical to the initial testing
session. Group B received the instructions to respond as a “perfect” person would
respond. Group C was told to respond in terms of what they would “like to be”
rather than in terms of what they actually were. Test-retest correlations ranged
from 0.65 to 091 for the people in Group A, from 0.03 to 0.68 for those in
Group B, and from —0.03 to 0.68 for group C. These values indicated that the
people in groups B and C responded under the new instructions a great deal less like
their original performance than did the controls, indicating that the EPPS is
susceptible to deliberate falsification.

-

BRIDGMAN AND HOLLENBECK STUDY (1961) The test under investigation by these
authors was the Kuder Preference Record, Occupational Form. Four groups filled
out the inventory, and each group received a different set of instructions.

Group Instructions
A As if applying for the job of sanitary supply salesman
B As if applying for the job of industrial psychologist
C As if applying for an unspecified job in industry
D As if tests were being taken for purposes of vocational counseling

All inventories were then scored using a scale developed for sanitary supply
salesmen and the Kuder industrial psychologist scale. Verification scores (Kuder
index of response bias) were also obtained.

The results were quite interesting. As Table 4.9 shows, the scores of the A and
B groups did not differ significantly from the norm groups they were impersonating.

TasLE 4.9 Mean Occupational Interest Scales for Each of the Four Groups

Instructions Salesman Key Psychologist Key Verification Key
Salesman 715 48.7 46.8
Psychologist 61.4 53.2 45.5
Typical job 64.8 489 489
Vocational counseling 61.8 44.6 51.1
Actual salesman (norm) 73.1 —_ —_
Actual psychologist (norm) — 54.5 —

Source: Adapted from C. S. Bridgman and G. P. Hollenbeck. Effect of simulated applicant status on
Kuder Form D occupational interest scores. Journal of Applied Psychology, 1961, 45, 237-239,
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Also, the highest scores on each key were obtained by that group which had been
instructed to assume that particular set of responding. The verification scores for
all fake groups were higher than the control, indicating that it might be of use in
identifying biased test results, although its actual magnitude was of questionable
practical value in all cases except with the salesman group.

KIRCHNER'S STUDIES Both of the above studies indicate that faking can take place
in a laboratory setting. Kirchner (1961, 1962) has reported two instances in which
clear evidence for response faking was found in an actual selection situation. In
his first study, responses made on the Strong Vocational Interest Blank for 92
retail and 64 industrial sales applicants (later hired) as part of the selection pro-
cedure were compared with responses made by 68 retail and 49 industrial salesmen
who had been employed at least five years and who had completed the SVIB
voluntarily as part of a concurrent validity study. Of 96 mean differences on the
48 scales, 32 were significant at the 0.05 level. Both the retail and the industrial
applicants tended to score higher in social service and business occupations and
lower in technical-scientific and, surprisingly, sales. In general, applicants indicated a
greater liking for things than did employed salesmen, which suggests that they were
completing the SVIB in the most socially acceptable fashion: liking much, dis-
liking little.

Kirchner’s second study was much the same except that this time he studied
the Edwards Personal Preference Schedule. The major results are shown in Table

4.10.

TaBLE 4.10 Mean Scores and Standard Deviations Obtained by Retail Sales Hires
and Retail Salesmen on EPPS Scales with Mean Differences

Retail Sales Hires (applicants) Retail Salesmen
N=97 N=69
Mean
EPPS Scale Mean Mean Difference

Achievement 17.28 1691 0.37
Deference 12.63 13.30 —0.67
Orderliness 11.33 12.90 —1.57*
Exhibition 16.40 15.77 0.63
Autonomy 10.65 11.25 —0.60
Afhiliation 15.21 14.29 0.92
Intraception 15.44 13.90 1.54*
Succorance 8.15 8.42 -0.27
Dominance 21.77 19.88 1.89*
Abasement 10.62 10.23 0.39
Nurturance 12.94 12.88 0.06
Change 15.66 16.35 —0.69
Endurance 15.56 1591 —-0.35
Heterosexuality 14.29 16.57 —~2.28*
Aggression 11.92 11.52 0.40

* Significant at 0.05 level of probability or better.
Source: W. K. Kirchner. “Real-life” faking on the Edwards Personal Preference Schedule by sales
applicants. Journal of Applied Psychology, 1962, 46, 128-130.
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The EPPS scores for 97 retail sales applicants and 66 industrial sales applicants
(all later hired) were compared to those of scores of 69 retail salesmen and 49
industrial salesmen (all tested on the job). Results showed that the retail applicants
tended to score significantly higher than retail salesmen on the orderliness, intracep-
tion, and dominance scales and lower on the heterosexuality scale. There was no
significant differences, however, between industrial applicants and industrial sales-
men. Kirchner suggests that persons more oriented toward selling in terms of
interests and personality (thus, retail sales applicants) are more likely to distort
answers to the EPPS.

TESTING AND CIVIL RIGHTS

Testing has remained relatively unaffected by state or Federal legislation throughout
the years. Certainly, laws such as the Wagner Act of 1935 affected the social climate
in such a way that testing was more easily adopted by employers as a selection
instrument. However, no direct legislation dealing with testing has appeared on
either the state or national level.® Psychologists have attempted to maintain this
state of affairs by an active system of self-regulation through a code of ethics
and by administering professional sanctions ¢o cthics violators. In keeping their
own house clean, they hope to avoid the need for outside regulation such as is
found in medicine and law.

The recent social dynamism in America referred to as the civil rights movement
has brought industrial testing into a rather precarious position—onc which has
caused a great deal of concern to the profession of psychology. At the crux of the
matter is the extremely complex question of whether psychological tests can be,
and in fact are, discriminatory n nature. Since the Federal Civil Rights Act (Title
VII) and many similar state civil rights acts, laws have clauses which evaluate the
hiring, firing, or promotion of employees in terms of whether or not there was
any “discriminatory intent” involved. It may eventually become necessary to dem-
onstrate to the satisfaction of the courts that all tests used for such purposes are
indeed nondiscriminatory.

MYART VERSUS MOTOROLA

One such instance involving industrial testing has already occurred, the case of
Myart versus Motorola (1964) in the State of Illinois. In this instance Myart
brought suit against the Motorola Corporation through the Illinois Fair Employ-
ment Practices Commission (FEPC), claiming that he had been discriminated against
because of race during the hiring process. The case was originally heard by a FEPC
examiner who ruled that Motorola should (1) cease using their low-level screening
test because it did not equate for inequalities and environmental factors of
culturally deprived groups and (2) hire Myart. This examiner’s decision was based
upon his evaluation of testimony concerning the extent to which the screening
test was discriminatory in nature.

5 The only exception would be those states where licensing or certification legislation includes
a statement about testing.
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When the case was reviewed by the full commission, the ruling was changed
somewhat. The FEPC did not feel the problem of test discrimination was at ques-
tion. Rather, the commission was more concerned with whether Myart’s test score
had been changed by the company so that he would fall below cutoff. (Myart’s
original complaint did not allege the test to be discriminatory.) However, the
Commission stated it “‘did not ignore the possibility that tests of this nature are
inherently discriminatory against persons alien to the predominant middle class
white culture.” The Commission’s final decision was to (1) award Myart damages
and (2) not require that he be hired by Motorola.

The immediate and the eventual impact of discrimination in testing is hard to
determine. Certainly it is a complex problem. There is no question that many of
our tests do favor those raised in a white middle-class culture. The normative data
for these people tends to be higher than for other groups. There is always the ques-
tion of cause and effect. Do white middle-class people score higher because they
indeed have more of what is being measured than do the other cultural groups,
or do they score better because the test “favors” them? This is a very difhicult
question to answer. Psychologists have made numerous attempts to develop truly
“culture free” tests in such areas as intelligence and have achieved only a modicum
of success.

If carried to extremes, the discrimination problem can become ludicrous. There
are many tests which show clear-cut sex differences. Suppose a circus were to use
a job-sample test requiring the lifting of heavy weights in selecting its strongman.
Such a test would clearly discriminate against women, yet the right of the circus
owner to establish a minimum cutoff value would not be questioned. One might

High

Eventual success
of side-show act

Low

Low High

Amount lifted in selection test

Figure 4.3. Hypothetical scatterplot of results of weight-
lifting test given to men and women.

ask what would occur if a woman were found who could lift much more than a
normal woman, even though not as much as a very strong man. Should the circus
hire her and change the act to “the world’s strongest woman”? This, of course, is
one way of handling the discrimination problem and involves using difterent norms,
standards, and cutoffs for each group. In Chapter 3 terminology, sex becomes a
moderator variable in that a separate validity coefficient would be computed for
each subgroup. A hypothetical scatterplot of the situation might look like Figure 4.3.

There is a difficulty in using separate norms (or equation groups by a transforma-
tion such as the Z score) to remove group differences. In most hiring situations
it is now illegal to obtain information on race during the employment process.
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Thus, any application blank or test booklet may not indicate the applicant’s race.
It is therefore impossible at any later time to devclop different norms for the separate
groups in order to equate for cultural factors. Suffice it to say that this is an area
in industrial psychology which will be intcresting to keep tabs on in the next
few years.
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THE INTERVIEW 5
AND OTHER SELECTION
DEVICES

The previous chapter discussed psychological tests as a method of assessing and
selecting employees. We mentioned, however, that there are other selection tech-
niques. These arc generally in addition to tests, but sometimes are used without
tests. The most frequently used of these other selection methods is the interview.
Nevertheless, such aids as letters of recommendation, application blanks, ratings
by former supcrvisors, and records of past performance arc also used as adjuncts
in selecting job applicants. This chapter will examme cach of these tcchniques
in terms of their utilhty and validity as part of the selection process.

INTERVIEWS

Interviews used in industry differ according to their objectives. Some of the
different objectives are:

1. To evaluate the candidate for purposes of hiring, promotion, or transfer.
Interviews conducted for such purposes are usually referred to as selection or place-
ment interviews.

2. To obtain information from the interviewee concerning his attitudes about
his job, the company, ctc. These interviews are referred to as attitude interviews.
In many companies they are carried on routinely with all employees during cmploy-
ment or at the point of termination. The latter type interviews are called exit or
separation interviews. Their purpose is to understand the person’s attitude better,
even though the decision to terminatc has already been made. In such situations
it is felt the interviewee will be more candid since he may no longer fcel that he
must “pleasc” to kecp his job. Surprisingly, few individuals refuse to cooperate,
probably because of the need to “get it off his chest.”

3. To help the employee with any particular personal or on-the-job problem
which might be harmful to his performance both on and off the job. These inter-
views are referred to as counseling interviews. Many larger firms provide services
of this type for their employecs, both as an individual service and in the hope that
some benefit will accrue back to the company. In recent years this type of inter-
viewing has become more frequent for top executives. The assumption is that
executives often operatc as “islands unto themselves” during the business day
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and are not able or willing to discuss their many problems and responsibilittes
with associates. The interview in this setting can become a therapeutic device
allowing the individual to “unload” to a person who is trained to view things
objectively and who will not be threatening because he has no authority to change
things. While lofty in its objective, there is little empirical evidence to prove that
such interviews do serve the intended purpose. However, by intuitive judgment,
the idea seems to have some merit, and those who work in this area extol its
virtues. If nothing else, it may save the wife and children from having to cope with a
grouchy and tense husband or father retuming home from a frustrating day at
work, at least on those days when the counseling interview took place.

4. To evaluate the interviewee for his ability to perform under a particular
set of difficult circumstances. These interviews are often called assessment or
stress interviews. The interviewer deliberately provokes stressful situations with the
hope of measuring a person’s ability to perform under such conditions. Such inter-
views were first popularized by the Office of Strategic Services in World War 11,
and variations of the stress interview are being used more and more often in in-
dustry. For a fascinating account of the O.S.S. experiences with the stress interview,
the reader is referred to the book Assessment of Men (1948).

Our present concern is primarily with the selection interview. Thus, we will ex-
amine how the interview is used in the selection process, how it compares with
other selection devices, and its strengths and weaknesses.

THE SELECTION INTERVIEW

In spite of the widespread increase in the use of tests as part of the selection
process, testing ranks second in terms of the most frequently employed selection
methodologies. Firmly established in first place and highly unlikely to tumble from
this rank is the selection interview. Rarely, if ever, do people become employed
today without having experienced some type of employment interview with one
or more company representatives who do or do not know anything about conducting
interviews. The selection interview is used for jobs ranging from itinerate fruit
pickers in California to executive vice-presidents and presidents. No one is immune
from the selection interview.

For some jobs and in some companies, as many as eight or ten such interviews
occur with different people prior to being accepted or rejected for the given position.
In fact, at one university with which one of the authors is particularly familiar, it is
standard procedure for all candidates for a tenured job on the faculty to have a full
day of interviews with different people such as the departmental chairman, the
college dean, the graduate school dean, the university vice-presidents for research
and instruction, and several of the senior faculty members of the department.
Needless to say, the candidate is usually a groggy man by the time he has com-
pleted a cycle of such interviews. The assumption of multiple interviews is based
on the value of pooled judgments. It may also, we should point out, involve sharing
the risk.

Just how extensive is interviewing in industry? Several surveys have indicated
the use of the selection interview to be almost universal. Spriegel and James (1958)
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report data from both a 1930 survey of 236 firms and a 1957 survey of 852 firms.
In the earlier survey, 93 percent of the firms reported using an interview as part
of their selection process; by 1957 this had increased to 99 percent. Exactly how
many interviews are conducted each year is a matter of pure conjecture, although
a guess might place the number at close to a quarter of a billion! With so much
time and money spent in interviewing, one should expect more knowledge about
the intcrview than now exists—at least in terms of research efforts and conclusions.

LENGTH OF THE SELECTION INTERVIEW

There is no standard time limit associated with interviews for selection purposes.
The length varies depending on the type of position, number of applicants, import-
ance attached to the interview as a selection device, and personality of the inter-
viewer. Our experience indicates that many employment interviews are conducted
by untrained “executives” who believe their skill in interviewing to be exemplary.

In an early study based upon only seven employment interviews, Uhrbroch
(1933) found the interview duration to be approximately twelve minutes, with
the interviewer doing most of the talking. A somewhat more recent study by
Daniels and Otis (1950) found the average interview length to be ten minutes.
The interviewer spoke about 57 percent of the time, the applicant spoke 30 percent,
and 13 percent was spent in silence. The majority of these interviews (conducted in
eight different factories) were for factory jobs, but others were for office jobs. The
few studies reported in the literature do not allow for a generalization about the
relation between length of interview and interview value. In many interview
situations, the length is predetermined by an appointment schedule. College re-
cruitment settings are typical of this fixed time basis. As will be pointed out in a
later section, one important but as yet unanswered question concerns the effect of
interview length on the validity and reliability of the interview (Mayfield, 1964).

In spite of its extensive use in employment situations, the interview has not
received a great deal of attention concerning its reliability, validity, and how these
attributes are affected by the type or length of the interview itself. However, be-
fore examining the data that are available conceming these questions, it will be
helpful to get a clearer picture of the role the interview plays as part of the selection
process.

A MODEL OF THE SELECTION INTERVIEW

The interview often is difficult to evaluate as a selection device simply because of
the somewhat complex fashion in which it fits into the selection process. First, it
must be remembered that the basic purpose of the interviewer in any assessment
interview situation is twofold: (1) to gather as much data as one can which are
relevant to the selection decision, and (2) to evaluate the data available and decide
to select or reject the applicant.

The data collected during an interview depend upon the “type” of interviewer,
his degree of training, his biases, and the position he is attempting to fill. Thus
data can be collected very systematically through the use of a highly structured
interview session in which a planned series of questions is presented to the ap-
plicant. On the other hand, data can be gathered in a much more open or un-
structured interview in which one simply probes and explores the applicant’s
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qualifications in a “play-by-ear” fashion. Similarly, the process by which one com-
bines interview information into a single decision is also often opcen to numerous
options on the part of the interviewer.

Perhaps the best way to view an interviewer is to envision that he acts as a
sort of intuitive regression equation. His job is one of attempting to collect,
combine, and weigh the interview data in such fashion that he comes up with a
prediction of how successful the applicant may be should he be hired. The degree
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Figure 5.1. A model of the selection interview process.

to which he can successfully predict eventual job success is his validity. From a
theoretical viewpoint it should be simple to cvaluate empirically the validity of the
interview both in the absolute sense and in terms of its rclative value to other
selection procedures. Unfortunately, as Figure 5.1 depicts, such an evaluation is
not as casy as it might superficially appear.

DATA SOURCES IN THE INTERVIEW

Bellows and Estep (1954), in a valuable book on the use of the interview in indus-
try, were the first to point out some very basic distinctions concerning the data
involved in the interview. They classified data into two categories depending upon
the source of the information. In the first category are data from sources not directly
tied to the interview situation itself. These auxiliary sources include letters of
recommendation, application blanks, psychological tests, etc. While one can and
often does obtain such information in the interview, it is usually more conveniently
obtained via other sources and is frequently provided to the interviewer prior to or
concurrent with the actual interview in the hope that such information will be of
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help in the interviewing process. The second major category of data is information
obtained in the face-to-face situation which is unique to the interview itself. Ex-
amples might be data about the dress and mannerisms of the applicant, his speech,
his way of handling himself in a social situation, and a variety of other bits of in-
formation which are apt to emerge during the interpersonal situation afforded by
the interview. Both kinds of data are shown in Figure 5.1.

Personnel selection procedures often utilize the first type of data in a formal
prediction model, such as the multiple regression model or profile model discussed
in Chapter 3. Thus one can at least conceptualize a validity, V,, which represents
the statistical utility of these kinds of data when used to predict job success. In a
similar fashion, one can conceptualize a second statistical validity, V,, which rep-
resents the utility of the kinds of data which can only be obtained in the interview
in predicting job success. This validity, since it is statistical, represents a potentially
objective form of predictive information derived from the interview information.
However, it is strictly conceptual in nature, since in practice it is almost impossible
to identify, measure, and quantify the different informational cues which manifest
themselves in the face-to-face situation of a selection interview.

In addition, we must consider the validity of the interviewer, V,. After consider-
ing data 1-6 (the noninterview information about the candidate) and after being
exposed to the kinds of cue information exclusive to the interview (data classes
7-12) the interviewer makes a global decision about the “likely success” of the
applicant. The degree to which his estimate of success actually correlates with
eventual job performance is a measure of his validity as an interviewer. It is not an
indication of the validity of the interview itself, which is V,. Note that even if we
exclude all noninterview information from the interviewer, so that he must base his
prediction solely upon cues obtained in the actual interview, we are still assessing
his validity rather than the validity of the intervicw information.

This confusion about interview versus interviewer validity must be emphasized.
(The authors are sorry to emphasize confusion at this point but it seems necessary.)
Interview information is always channeled through the interviewer, and it is the
job of the interviewer, almost by definition, to weigh the informational cues ac-
cording to his best judgment and arrive at a decision about the applicant. Therefore,
when one attempts to evaluate the effectiveness of the interview, one tends to
evaluate the ability of the interviewer to collect relevant information and combine
it in the most accurate fashion. That is, one tends to evaluate the interviewer’s ability
to act as a statistical prediction equation instead of evaluating the interview per se.!
This fact has usually been completely ignored by most individuals who have at-
tempted to ascertain the extent to which the interview can contribute to accurate
selection.

CHARACTERISTICS OF THE SELECTION INTERVIEW

Before considering the validity studies, we shall review certain general character-
istics of the interview. For example, it must be kept in mind that the interview is
a verbal and visual interaction between two individuals. Thus many of the cues
available to the interviewer will be based upon the language and appearance of the
interviewee. The basic structure of an interview is ‘“conversational”; in fact, one
definition of the interview is that it is simply “a conversation with a purpose”

1 For an interesting discussion of clinical versus statistical prediction see P. E. Meehl. Clinical
versus statistical prediction. University of Minnesota Press, Minneapolis, 1954.
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(Bingham and Moore, 1941). The task of the interviewer is to use this conversa-
tional tool to elicit as much relcvant information as possible (and generally within
a specified time span). It is therefore reasonable to assume that the conversational
skill of the interviewer can be an important variable in the success of any interview.

It is also important to realize that since the interview is an interpersonal relation-
ship, the behavior of the interviewer can have a very dramatic effect on the behavior
of the applicant. The applicant seeks cues of his own concerning “how well he is
doing” or what the interviewer “thinks of him.” These cues serve as a kind of
feedback or reinforcement to the applicant as shown in Figure 5.2, and he will
often respond differently depending upon whether he perceives the cues as being
favorable or unfavorable. Dramatic evidence of this kind of influence on perform-

Applicant’s Interviewer's
self-perception Behavior self-perception
of interviewer
C Applicant InterviewerD
Behavior of Figure 5.2. The circularity of the
applicant behavior pattern in an interview situ-
ation.

ance in a two-person situation has been provided by Verplank (1955) and Green-
spoon (1955). Both have shown that the frequency of particular kinds of verbal
responses made by the interviewee can be dramatically influenced by having the
interviewer show approval for these kinds of responses.

In the Verplank study the interviewers were instructed to respond to any state-

”

’”

ment made by the subject which began with “I think . . . ,)” or “I believe . . .,
etc. In other words, any statement of opinion was to be reacted to by one of four
different methods:

(1) Agreement. The interviewer would say “you’re right,” “I agree,” “that’s
s0,” or something similar. In cases where he did not want to interrupt, he would
nod his head and smile.

(2) Paraphrasing. The interviewer would repeat back to the subject the opinion
statement just made.

(3) Silence. The interviewer refrained from any comment or action at all.

(4) Disagreement. The intervicwer by statement or action would show dis-
agreement with every statement of opinion.

Each interview was taped and analyzed for the number of opinion statements
made. Significant differences in the numbers of thesc statements were found as a
function of the interviewer behavior. The agreement and paraphrasing conditions
increased the number of opinion responses above base rate, with agreement being
most effective. Silence and disagreement, on the other hand, decrcased the number
of statements below base rate, with disagreement being most effective.

The fact that the interviewer can noticeably influence applicant behavior is im-
portant to the degree to which the interviewer lets his behavior differ from appli-
cant to applicant or to the degree that interviewers differ from each other. All too
often the interviewer is inclined to forget that, like other selection devices, he
should be “standardized”—he should attempt to hold his behavior as constant
from applicant to applicant as is possible. This, of course, is one argument for
having highly structured selection interviews which permit little individuality on
the part of the interviewer. Unfortunatcly, such highly structured situations prevent
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the interviewer from exploring certain avenues of information which arise and
might be fruitful data sources. In fact, some argue that to restrict the flexibility of
the interviewer involves sacrificing the basic interpersonal advantage that the inter-
view has over other selection devices, and that one might just as well scrap the
interview and substitute a paper-and-pencil questionnaire if it is structure that is
desired.

Symonds (1939) has listed a series of factors which he believes can influence the
quality and quantity of data collected in the interview:

Factors Inherent in the Applicant
Age
Intelligence
Sex
Race
Socioeconomic level
Language ability
Emotional need
Emotional security
Applicant’s attitude toward interviewer
Applicant’s previous acquaintance with interviews
Purpose of applicant in coming to the interview

Factors Inherent in the Interviewer

Age

Sex

Intelligence

Race

Sociocconomic level

Position or authonty with reference to the applicant

Personality (social warmth, sympathy, out-goingness, human intercst, vitahity)

Social outlook

Psychological understanding (his ability to sense or fecl the purposes, needs, or drives of the
applicant)

Previous acquaintance with the applicant

Usce interviewer can be to the applicant

Interest of interviewer to apphcant (degree to which interviewer enjoys the conversation of
mterviewer )

Factors m the General Situation W here the Interview Is Conducted

Place

Time

Persons present

First, sccond, or subsequent interview

Expeniences of apphicant directly preceding interview
Emergency character of interview

Dircctions given applicant preceding the interview
Voluntary versus nonvoluntary nature of interview

Factors in the Form and Content of the Interview

Content of questions
Form of questions
Interpretation, suggestions, or other reactions of interviewer
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Telling applicant purpose of the interview

Relieving applicant as to the identity of the interviewer
Encouragement given by interviewer

Remarks interpolated by examiner during the interview

As can be seen, this is quite an extensive list. However, in reading through it
one can think of additional factors which have not been included. In fact, it might
be easier to make a list of things which could not influence the results of the inter-
view.

FORMAT OF THE SELECTION INTERVIEW

We mentioned previously that interviews differed in terms of objective and format.
Although the different objectives were outlined, format differences were not ex-
plained. The reason for this was that it scemed more appropriate to discuss format
differences within the specific context of the selection interview.

GROUP VERSUS INDIVIDUAL INTERVIEW Under certain circumstances the interview
may involve more than two participants. A typical cxample would be a military
board of review or a promotion board of several officers who would interview the
candidates individually. It is also possible for a single intervicwer to process several
interviewees at the same time, although this is perhaps less frequent and probably
occurs only when circumstances make it impossible to interview cach person alone.
Virtually no data are available conceming the efficiency, validity, and reliability of
group interviews relative to individual interviews. This is really a very intecresting
problem, and it is hard to understand why more attention has not been devoted to
it. For example, consider a simple situation where two interviewers are assigned to
examine each new applicant. Two primary procedures might be suggested for their
interviewing strategy.

First, both interviewers could examine each candidate together, working as a
team and arriving at a joint decision as to hire or not. This might be diagramed as:

Candidates

Interviewers

Xy

1
) .
x, —-»["'Team’’ decision
I

X3

Characteristics
of candidates

Second, each interviewer could examine each candidatc scparately and then only
hire those whom both interviewers agreed should be hired (multiple cutoff ap-
proach) or those whose composite was above some minimum (multiple regression
approach). This procedure could be diagramed as:

Candidates

Interviewers

*y

decision

Final decision
X3

Characteristics
of candidates

I, decision
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This strategy provides for assessing the validity of each interviewer separately
plus evaluating the validity of the final decision.

Questions of primary importance in comparing interviewing strategies are (1) is
the validity of the “team” decision higher than that of the combined final decision
based upon their individual predictions and (2) how does the validity of a “team”
decision relate to the separate validities of the respective interviewers? We will
discuss this matter further in the chapter on team performance, but the question
is both so important and so intriguing that it seems worthwhile to call it to the
reader’s attention.

STRUCTURE OF INTERVIEW When the format of an interview is mentioned, one
most often rtefers to the structure of the interview situation. Structure in turn
refers to the degree of formalization and stereotypic behavior of the interviewer.
Highly structured interviews are sometimes referred to as patterned interviews (for
example, see McMurray, 1947).

In a totally structured interview the questions and their sequence are predeter-
mined in advance. The interviewer merely proceeds systematically through the list
of questions, noting the replies given by the applicant. A sample interview guide
which might be used by an interviewer is shown below.

Patterned Interview Guide
Name

What is your age?

What is your educational background?

Are you marned?

What is the size of your family?

What previous work experience have you had?
‘What type of work do you dcsire?

What wages do you wish to earn?

What are your drinking habits?

What is your current financial situation?

Do you like working closcly with others?

SoENo s W=

—

The reader may have noticed the similarity between a highly structured inter-
view and the application blank. In fact, the interviewer with no leeway in asking
questions might just as well be dispensed with and application blank substituted
which asks thc same questions in written form. The major difference is who
records the answers, the interviewer or the applicant.

At the other end of the structure continuum we have those “free-wheeling” in-
terview situations where the interviewer has no preplanned interview strategy at all.
He simply proceeds to question the applicant along those lines which appear most
likely to produce critical information at a given moment. A totally unstructured
interview closely resembles a clinical interview in terms of format, but varies in
the nature and type of question asked.

Proponents exist for both the structured and the unstructured interview. Ad-
vocates of highly formal interview situations point out that unless you have a con-
sistent pattemn from one applicant to the next it is not a standardized selection
procedure. One applicant may therefore be forced to undergo one type of evaluation
while a second applicant may experience a quite different interview evaluation. In
reply, those in favor of unstructured interviews point out that if one wants complete
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structure, why not use a questionnaire? In addition, they argue that one cannot
necessarily determine in advance what the best kinds of information are going
to be. Their point is that only by giving the interviewer freedom is it possible for
him to collect unique cues which would otherwise not be obtained but which may
have great relevance (validity) to eventual job success.

Both camps would agree that the ultimate test of good selection interviewing
must be the degree of job success observed by those applicants selected by the
particular method. Therefore it would seem that the argument between the two
groups can be decided by empirical research. Unfortunately such definitive research
remains undone. One major problem, of course, concerns the difficulty of deciding
which questions need to be included in the structured interview.

The authors suggest that any interviewing, by definition, must allow for a
reasonable degree of question variety from applicant to applicant—a position
which puts us a little closer to the unstructured end of the continuum than to the
structured end.

EVALUATION OF THE INTERVIEW

Of course, the ultimate test of the interview—and of any selection device—must
lie in an evaluation of its reliability and validity. As we shall sce, the evidence at
this point remains highly equivocal. There are tremendous difficulties involved in
being able to ascertain exactly what validity is actually being measured in an
interview study. *

INTERVIEW RELIABILITY

Wagner (1949) published a comprehensive review on the employment interview
which surveyed 106 different articles. In only 25 of these did he find any quan-
titative information about the value of the interview in selection. In fact, he found

TaBLE 5.1 Summary of Selected Data from Wagner's Survey of the Interview

Trait or Characteristic Reliability Vadlidity
Ability to present ideas 0.42
Alertness 0.36
Background: family and socio-
economic 0.20
Energy 0.64
Initiative 0.57
Intelligence or mental ability 0.96 087  0.77 0.58 0.82 0.45
0.62 0.90 094  0.51 0.70
Personality 0.21
Self-confidence 0.77
Sociability 0.87 0.72 0.37
Social adjustment 0.22
Tact 0.26
Overall ability 0.71 048 024 0.27  0.21 0.16
0.20 026 043 0.87 0.23
0.68 0.61 0.85
0.55

Source: J. Tiffin and E. J. McCormick. Industrial psychology, 5th ed. Prentice-Hall, Englewood
Cliffs, N.J., © 1965, p. 90.
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a total of only 34 reliability coefficients for 174 different sets of ratings. These
reliability coefhicients ranged from 0.23 to 0.97 for ratings of specific traits and
from —0.20 to 0.85 for ratings of overall ability. The only trait to give reliability
coefficients above 0.40 was intelligence. While Wagner’s summary table is too
extensive to show here, Tiffin and McCormick (1965) have prepared a summary
of some of Wagner's data as shown in Table 5.1.

More recently, Ulrich and Trumbo (1965) have updated the Wagner survey,
examining all research articles on the interview since 1949. They discuss a number
of different studies which give reliability data, as follows:

Study Results Listed by Ulrich and Trumbo
Strupp & Williams (1960) “Significant” interrater argreement on 9 different traits
Sternberg (1950) Relabilities ranged from 0.15 to 0.71
Bonneau (1957) Interrater reliabilities in 0.80’s
Anderson (1954) Interrater rehabilities in 0.80°s
Shaw (1952) Reliabilities ranging from 0.71 to 0.78
Prien (1962) Reliabilities of 0.55 and 0.62
Raines and Rohrer (1955) Reliability of 0.15
Plag (1961) 13 of 15 reliabilities significantly greater than 0
Zaccaria, et al. (1956) Reliability estimated at 0.72

In summarizing the data on interview reliability since Wagner's study, Ulrich
and Trumbo (1965, p. 108) have this to say:

It is apparent, first, that few studies have reported reliabilities, and, second, that those
reported, with few exceptions, are lower than usually accepted for devices used for in-
dividual prediction. Reliability coefficients of criterion ratings were almost never reported,
but probably did not exceed those reported for the interview. Therefore, unreliability re-
mains a serious source of attenuation for any validity coefficients which might be found.

EFFECT OF STRUCTURE ON INTERVIEW RELIABILITY Not only is it difficult to
acquire good information about the reliability of the interview, but there is almost
a complete scarcity of research concerning what variables influence interview
reliability. As the Wagner (1949) data indicate, the kind of trait being measured
is apparently important. One would also suspect that the degree of structure is an
important consideration in determining reliability of the selection interview. As
yet, however, no systematic research is available on this vital problem. While Bass
(1951) did obtain reliabilities between guided interviews conducted at two differ-
ent companies and obtained inter-interviewer correlations of 0.56 and 0.74, and
while these are quite high, there was no comparison data on less structured inter-
views performed with the same individuals. Perhaps more directly relevant to the
question are the findings of Pashalian and Crissy’s 1953 study on the selection of
men for the submarine service. Mayfield (1964, pp. 249-250), in another recent
and excellent survey of the effectiveness of the selection interview, comments on
the Pashalian and Crissy study:

In an unstructured interview material is not consistently covered. This is probably one
of the causes of the unreliability of the interview. . . . This fact was clearly shown by
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Pashalian and Crissy (1953) in their work with submariners. In this study it was found
that out of 109 interviews, the following information was covered the percentage of times
indicated:

Establishment of attendance at high school or college 86%
Marital status 75%
Reasons for leaving school—graduated, joined the Navy, etc. 64%
Kinds of duty held in Navy 55%
Place(s) of duty in the Navy 50%

In general, 1t was found that the items most consistently covered were of the factual,

biographical type. The lowest consistency was found for items of the attitudinal type, such
as attitude toward job held.

INTERVIEW VALIDITY

Even should the interview prove to be a highly reliable assessment device (which
it does not appear to be), there still remains the problem of its validity. As was
pointed out earlier, there are those who maintain that it would be undcsirable to
have an interview highly reliable, for this would necessitate restricting the informa-
tion gathering of the intervicwer and thus restrict his potential vahdity. This argu-
ment, it might be noted, has some support ftom classical measurement theory in
the form of what is known as the “attenuation paradox.” This paradox refers to
the problem in which increasing the relability of a test instrument can result in a
decrease in the validity of that same measuring instrument.

One further difficulty in cvaluating interview validity has to do with the criterion
used—specifically, what were the interviews trying to predict? Both Ulrich and
Trumbo (1965) and Mayfield (1964) emphasize that critcrion inconsistencies be-
tween studics may be one of the major reasons for lack of agreement. For example,
Wagner's (1949) earlier survey had reported only 22 validity coefficients which
ranged in size from 0.09 to 0.94 (with a median of 0.19). The highest validities
(as was the case with reliability) were found when the criterion was a rating of
overall ability. Ulrich and Trumbo in their review subdivided all vahdity studies
into three classifications depending upon the criterion used. These were (1) pre-
dictions of proficiency ratings, (2) predictions of success in training, and (3) pre-
dictions of psychiatric ratings or discharge. A brief summary of their findings for the
first two criterion categorics, prediction of proficiency ratings and predictions of success
in training, is given on the following page.

In only a few of these research studies does one find the interview emerging as
a meaningful predictor of either job or training success. While in a number of cases
it has demonstrated moderate validity, in most of these it adds little to any
multiple prediction over and above what can be obtained with more standardized
test instruments—a disturbing fact when onc considers the cost of the interview
relative to the cost of these other selection methods. At the risk of seeming re-
dundant, there would certainly scem to be a great deal of need for definitive
research on the interview. Perhaps no other aspect of personnel psychology exists
today about which we know less and which costs industry more money yearly than
does the selection interview.
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Predictions of Proficiency Ratings

Study
Tupes (1950)

Kelly and Fiske (1950, 1951)
Anderson (1954)

Raines and Rohrer (1955)

Yonge (1956)

Zaccana, et al. (1956)

Woodworth, Barron, and Mackinon (1957)
Trites (1960)

Shaw (1952)

Bonneau (1957)

Campbell, Prien, and Brailey (1960)
Huse (1962)

Pnen (1962)

Results

Interviews tended to increase validity above
that obtained using credentials alone. Me-
dian r’s were raised from 0.21 and 0.28 to
0.42 and 0.46

Median valdities were increased 0.01 by
adding interview

Validity for interview alone was found to
be 0.51

Interview validities of 0.30 and 0.33 for pre-
diction of two different types of proficiency
ratings

Interview validities ranged from 0.48 to 0.99
Three-man interview boards had validities
of about 0.20

Median correlation between interview pre-
dictions and critena was less than 0.20
Interview predictions correlated in 0.20's
with critena

Interview significantly increased prediction
0.65 validity with very structured interview
No valdity for interview obtained

Interview did not increase validity of predic-
tion bascd on test data

Validities of interview were significant for
nonsales positions but not for sales

Predictions of Success in Training

Study
Pashahan and Crissy (1953)

Holtzman and Sells (1954)

Plag (1961)

Trankell (1959)

Results

Interview had high vahdity for success in
submarine school

Predictions of interviewees concerning suc-
cess in flight training based on test data only
were no better than chance

Interviewer predictions of success had valid-
ity but did not add anything over that ob-
tained by other methods

Validities of interview predictions were uni-
formly higher than statistical predictors
based upon test data

OTHER INTERVIEW CONSIDERATIONS

It is one thing to ask how well one can predict job success on the basis of the
interview and quite another to ask about the accuracy of the information gathered
via the interview mcthod. These are quite independent questions since consistency,
not accuracy, is the primary prerequisite for validity, that is, one can potentially
predict from any collection of data which is not random, no matter what its bias.

Several rather comprehensive studies have been done to determine the answer to
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the accuracy question. The most comprehensive was probably that of Keating, Pat-
erson, and Stonc (1950). They examined the accuracy of information obtained
from job applicants with regard to their weckly wages on previous job, duration of
past employment, and the job duties in previous work. To check the information
obtained in the interview on these matters they obtamed data directly from the
previous employers. Considering only self reports on jobs held within the past year,
they found that (1) reported previous wages correlated with actual previous wages
0.90 for men and 0.93 for women, (2) for duration of employment the corrclation
was 0.98, and (3) for estimation of previous job duties agrecment was 94 percent
for men and 96 pcrcent for women.

Somewhat poorer agreement was obtained in a study by Weiss and Dawis
(1960). They checked on the accuracy of interview information obtained from 91
physically handicapped individuals by comparing against agency records and em-
ployer records. The major results are shown in Table 5.2. As the table indicates,
accuracy varied tremendously as a function of the kind of information involved,
with sex being always correctly reported (not unsurprising) while reports of prior
financial aid were 55 percent inaccurate.

There is certainly no reason to believe that the interview as a data collection

TasLE 5.2 Accuracy of Information Obtained from 91 In-

dividuals .
Percent with
Invalid
Item N Information
Age 91 10
Sex 91 0
Marital status 91 15
Education 91 21
Veteran status 91 4
Nature of disability 91 10
Age at disablement 48 33
Received assistance 91 55
Job title 49 24
Job duties 49 10
Hours 49 16
Pay 46 22
Length of employment 48 29

Source: D. J. Weiss and R. V. Dawis. An objective validation of factual
interview data. Journal of Applied Psychology, 1960, 44, 381-385.

device should be any more immune to the kinds of “response bias” discussed in
Chapter 4 than are paper-and-pencil inventories. Indeed, face-to-face situations are
sometimes more pronc to cause pressure on the respondent to stretch the truth
just a bit when replying to certain kinds of questions.’No one likes to make him-
self look bad, but it’s not quite so difficult to confess embarrassing information to
a sheet of impersonal paper as it is to do so directly to an interviewer. To date, no
one has directly compared the accuracy of information obtained in interviews versus
the accuracy of the same kinds of information obtained via questionnaires, but it is
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not unreasonable to hypothesize that any discrepancics between the two methods

would most likely be related to the nature of the sctting in which the question is
asked.

STUDIES ON THE INTERVIEW PROCESS

One approach to a better understanding of the complex nature of the selection
intcrview 1s through an analysis of the content of such interviews. Anderson (1960)
analyzed the contents of over 100 intcrviews and found that applicants tended to
spcak more than interviewers; that the more the interviewer spoke the less the ap-
plicant spoke; and, perhaps most interesting of all, that those applicants who were
accepted talked more than those who were rejected. Scorc onc for verbal behavior!

In a rather interesting study, Johnson (1958) related specific trait ratings made by
the interviewer to overall final assessment ratings. In other words, each interviewer
rated cach interviewee on each of eight differcnt traits and then gave each inter-
viewee a global, overall rating. While no actual trait validitics were reported to
indicatc how well each individual trait was related to the overall evaluation, John-
son did find that over a third of those given an overall rating of excellent had only
onc or zcro excellent trait ratings. Thus high trait scores were not a prerequisite to
a high overall rating. Of course, this could simply mecan that the traits used by
Johnson were not ones felt to be particularly important by the intervicwers.

What kinds of information or cues do intcrviewers tend to pay greatest attention
to as they assess the applicant? Bolster and Springbett (1961) have attempted to
provide at least a partial answer to that question. They simplified it a little by saying
first that most of the “important” cucs in the interview must be either positive or
ncgative in their influence upon the interviewer. They then went one step further

TasLe 5.3 Composition of Twelve Protocols of Interview Information®

Protocols
Items A B C D N M X Y P Q R S
1to5S + + - - - - + - + + + ++ - -
6to 10 ++ ++ -= —=— + -— ++ - - - + ++
¢ + and — indicate favorable and unfavorable information. Single and double signs indicate low

and high scale values.

Source: B. L. Bolster and B. M. Springbett. The reaction of interviewers to favorable and unfavorable
information. Journal of Applied Psychology, 1961, 45, 97-103.

and raised the interesting question as to which kinds of cues had the greatest im-
pact: Is an interviewer more influenced by some highly favorable piece of informa-
tion than he would be by an equally unfavorable one? They designed a rather
clever study in which “interviewers” were given prepared protocols, each of which
had ten items of information about a theoretical person. Each interviewer was
asked to rate 12 such protocols. However the 12 protocols differed in terms of the
number of favorable and unfavorable statements used to describe that person (see
Table 5.3).

The results of the study indicated clear-cut evidence that shifts in the direction
of rejection are more easily accomplished than shifts in the direction of acceptance.
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In other words, negative information appears to carry more weight than does in-
formation of a favorable nature when the two pieces of information are equally
distant from the point of neutrality (one in the + direction, the other in the —
direction). They also obtained evidence that a highly unfavorable item would
produce a disproportional attitude shift on the part of the interviewer—much greater
than one might expect to obtain, for example, with two moderately unfavorable
items.

SUMMARY

From the point of view of practice, the interview is a widely but variously used
technique. Recognizing this, the authors have refrained from a discussion of “how to
interview.” Rather, the interview has been considered as a selection device and
the lack of clear-cut research findings has been emphasized. The interview needs
to be subjected to more empirical research, and until this is accomplished there
will be many unanswered questions concerning not only its validity but also the “best”
interview technique to use.

APPLICATION BLANKS

-

Rarely does an individual apply for a job without being asked to fill out some
type of application form. The amount of required information in such applications
may vary from simply name, age, address, and phone number to a ten-page docu-
ment covering all aspects of previous education, work history, and private life.

Application blanks gencrally have two functions. First, they provide pertinent
information about the employee which the company will need if the individual is
hired. Examples are age, sex, number of dependents, social security number, etc.
Second, application blanks are designed to gather information about job applicants
which the personnel officer feels are pertinent to the hiring process. In a sense, an
application blank is a highly structured interview in which the questions have been
standardized and determined in advance.

Generally the information requested on an application blank is concerned with
what might be called personal history. It includes items dealing with the previous
work and life history of the applicant. The major problem with application blanks
is that more often than not they are designed rather haphazardly, perhaps by
having one or two individuals make up the kinds of questions they fecl “ought to
be asked.” In many instances, an application blank from some other company
is used as a guide. Such a procedure can result in lengthy and inappropriate applica-
tion blanks simply because one is afraid to risk asking too few, rather than too
many questions.

The problem of what items need to be included on an application blank is cer-
tainly important. However, it can only be answered by considering the related ques-
tion of what use will be made of the information obtained. For example, it is of
little value to have an application blank ask for significant yet subtle pieces of
critical information if all that is going to occur is to have the personnel office give
the application blank a quick scan and usc it as background information preliminary
to the employment interview.
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Used properly as an aid to selection, the application blank can be and sometimes
is one of the better sclection devices at the disposal of the personnel technician.
However, just as with any other selection device, only valid informational items
should be included on the form. This requires that all the items on an application
blank should be checked to sce if they are in any way indicative of future successful
job performance. The procedure for accomplishing this type of analysis is very
similar to that used in detcrmining what items should be included in a psycho-
logical test, viz., item analysis. The most common method is simply to compute
the correlation between an item on the application blank (e.g., number of previous
jobs in the past five years) and some later measurc of job success (e.g., job tenure).
If a significant relationship is found to exist (and in this casc we might expect to
find a significant negative relationship), that item can then be used to select future
job applicants.

It is thus possible to construct “keys” for each of a number of different jobs
within a plant, where a key consists of a list of those items on the application blank
which predict success on that particular job. Of course one must keep in mind that
cross-validation of these keys is a prerequisite to their actual use in a sclection situa-
tion. For an excellent discussion of how to develop scorng keys for an application
blank, refer to England’s Development and Use of Weighted Application Blanks
(1961).

One advantage of the application blank over thc interview and tests of person-
ality and interest is that response bias docs not usually play as great a role. Even if
a person did tend to bias his answers on the application on matters to which he
felt some concern about giving an honest answer, in many cases such data is subject
to rather easy verification from other sources. (Of course this does not mean that
such verification will always be obtained.) Intuitively, it would be expected that
many questions on the application blank should be related to job success. Certainly
a person’s previous work history should provide some sort of clue to the probability
of successful performance on the job under consideration. Similarly, past personal
life history and family data ought to give some indication of the emotional and
personality characteristics of the applicant, which may have some bearing on cven-
tual job adjustment.

EXAMPLES OF APPLICATION BLANK EFFECTIVENESS

FLEISHMAN AND BERNIGER STUDY An exccllent example of the use of the weighted
application blank is the study by Fleishman and Berniger (1960). They examined
the application-blank responses of 120 women office employees who were subse-
quently divided into two criterion groups depending upon how long they had
remained with the company. The “long-tenure” group consisted of women who
had worked for two to four years and were still on the job. The “short-tenure”
women were those who had terminated employment within two years of hiring.
Weights were then given to those items on the application blank which appearcd to
differentiate between the two groups of women, as shown in Table 5.4.

A key was then used to compute a score for each applicant using the weights
shown in Table 5.4. All items which did not predict were given a weight of zero.
Thus an applicant under 20 years of age got — 3 points toward her total score, while
an applicant living within the city limits got + 2 points toward her score, etc.

The key was then cross-validated using a new sample of 85 job applicants. The
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TaBLE 5.4 Comparison of Item Responses by Long- and Short-Tenure
Office Employees

Percentage of

Items on Short-Tenure Long-Tenure Weight Assigned
Application Blank Group Group to Response
Local address
Within city 39 62 +2
Outlying suburbs 50 36 -2
Age
Under 20 35 8 -3
21-25 38 32 -1
26-30 8 2 -1
31-35 7 10 0
35 and over 11 48 +3
Previous salary
Under $2000 31 30 0
$2000-3000 41 38 0
$3000-4000 13 12 0
Over $4000 4 4 0
Age of children
Preschool 12 * 4 -3
Public school 53 33 -3
High school or older 35 63 +3

Source: Adapted from E. A. Fleishman and J. Berniger. One way to reduce office turn-
over. Personnel, American Management Association, 1960, 37, 63—69.

correlation between scores on the keyed items and tenure of employment (long
versus short) was 0.57—indicating the key was predictive of tenure of employ-
ment.

KIRCHNER AND DUNNETTE STUDY Another example of the value of the application
blank with clerical workers is in the study reported by Kirchner and Dunnette
(1957). Again, job tenure was the criterion, with short tenure being under 10
months and long tenure being over 18 months. They examined 40 items on the
blank and found 15 to differentiate tcnure groups. Using a key based upon these
items, they obtained the fold-back validity results on their original validation group
as shown in Table 5.5.

TaBLE 5.5 Quartiles and Means of Weighted Scores for Long-Term and Short-
Term Office Employees

Original Group Cross-Validation Group
Tenure
Group Median Q2 Mean SD N Median  Mean SD N
Short 10 13 10.79 4.51 33 12 12.32 3.95 40
Long 18 21 17.59 4.78 105 18 17.69 4.89 45

Source: W. K. Kirchner and M. D. Dunnette. Applying the weighted application blank technique to
a variety of office jobs. Journal of Applied Psychology, 1957, 41, 206-208.
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The long-term group received a mean score of over 17 using the key, while the
mean score for the short-tenure people was 10.79. The key was then applied to a
new sample of employees for the purpose of cross-validation. As Table 5.5 shows,
the key retained its ability to discriminate the two criterion groups.

NAYLOR AND VINCENT STUDY Secveral studies have attempted to use the application
blank as a predictor of job absenteeism. Naylor and Vincent (1959), for example,
carried out a rather extensive study on 220 women clerical workers, ranging in age
from 18 to 58, who were employed in a large midwestern manufacturing company.
The variables which they obtained from the personal data sheet were marital status,
age, and number of dependents. The criterion of job success was absenteeism from
work over a six-month period. The three predictors and the criterion werce di-
chotomized as follows:

Mantal Status marned—single2

Age 32 and above—31 and below
Number of Dependents 1 or more—none

Absenteeism 4 days or more—less than 4 days

Half the subjects were put into a primary group, and the other half were set
aside for purposes of cross-validation on a hold-out group. The relationship between
each of the predictors and the criterion was then determined by means of x*. Those
predictors significant at the 0.01 level were then used with the second group to see
if the relationship would hold up in cross-validation.

Table 5.6a shows the frequency counts and obtained x*'s for each of the thrce
predictors against the criterion. Only one of the three showed a significant rela-
tionship with absenteeism—number of dependents. This variable was then cross-
validated on the other group. The resulting relationship was again significant, this
time at the 0.05 level, as shown in Table 5.6b.

TasLE 5.6a Frequency Counts and x2 for Each Variable (Primary Group)

No

Married Single Old Young Dependents  Dependents
High absentee 36 16 24 28 25 27
Low absentee 31 27 29 29 13 45

x2=2.87 x2=0.16 x2 =7.99a

6 Significant at 0.01 level.

TasLe 5.6b Frequency Count and x? for Dependents Variable (Hold-out Group)

Dependents No Dependents
High absentee 34 29
Low absentee 14 33
x2 = 6.40e

6 Significant at 0.05 level.
2 Divorced and widowed women were considered single.
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TaBLE 5.6c Variable Intercorrelations

Number of
Age Dependents Validity
Mantal status 0.253 0.539 0.212
Age 0.495 0.068
Number of dependents 0.424

Sourct. J. C. Naylor and N. L. Vincent. Predicung female absentecsm. Personnel Phychology, 1959,
12, 81-84. (Source for Tables 5.6, a, b, and c.)

Although number of dependents was the only variable to emerge as a predictor,
Table 5.6c shows that marital status was corrclated with absentecism to some ex-
tent (r =0.212). The magnitude of this correlation suggested that the addition of
the marital status variable along with the age factor might increase the overall
accuracy of prediction beyond that which could be obtained by using the number
of dependents variable alone.

To test this, a multiple correlation for all three predictors against the criterion was
computed. The multiple R exceeded by only 0.019 the r obtained using number of
dependents alone. This was nonsignificant.

-

VALIDITY OF APPLICATION BLANK OVER TIME

As with other types of predictors, onc must always be concerned with the stability
of a predictive rclationship over time. How likely is it that scoring keys, developed
at one pomnt in time, are going to successfully predict at some later tune period?

Buel (1964) found that 13 out of an original 16 valid items retamed their pre-
dictive cficiency even though a substantial change had taken place in the population
of job apphcants (the company had actually relocated its clencal offices).

Studies which spccifically examined the stability of an application blank scoring
key were those of Wernimont (1962) and of Dunnette, Kirchner, Erickson, and
Banas (1960). Both of these studies examined the change in predictive validity of
the valid items found in the earlier Kirchner and Dunnette study (1957). The Dun-
nette, et al. study reported the follow-up data on the key developed in 1954 as shown
in Table 5.7. The decrement in validity over time 1s quite apparent.

TasLe 5.7 Numbers of Long-Term and Short-Term 3M Employees Scoring Above
and Below a Score of 15 on the Weighted Application Blank

Girls Hired Girls Hired Girls Hired
During 1954 During 1955 During 1956
Short Long Short  Long Short Long
Term Term Term Term Term Term
Score of 15 or above 5 76 12 32 27 45
Score of 14 or below 28 29 28 13 18 12
Tetrachoric correlation (r,) 0.74 0.61 0.38

Source: Adapted from M. D. Dunnette, ez al. Predicing turnover among female office workers.
Personnel Administration, 1960, 23, 45-50.
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Wemimont, in a final study, found that the correlation between scores on the
1954 key and job tenure had dropped to 0.07 by 1959. He then developed a new
key which, when cross-validated on a hold-out sample, gave a corrclation with job
tenure of 0.39. The only items which retained their prediction efficiency from 1954
to 1959 were (1) high proficiency at shorthand, (2) did not lcave last job because
of pregnancy, marriage, sickness, or home problems, and (3) will begin work on
the new job one week or more from now. The author strongly rccommended that
scoring keys be revalidated at least every threc to five years—a caution which applies
to all other selection devices as well.

A PROBLEM IN APPLICATION BLANK VALIDATION

One difficulty in ncarly all of the application blank validation studies concerns
the problem of preselection. As was pointed out carlier in the chapter, application
blank items are often an integral part of the interview process. Very frequently
interviewers will use the application blank as a guide in conducting their interviews.
Also, it is probably literally impossible to conduct a sclection interview without hav-
ing the applicant reveal many of the same items of information which are required
on the application blank. This means that the decisions of the interviewer to accept
or to reject an applicant are apt to be determined, at least to some degree, by the
same items that are included on the application blank. In an examination of previous
validations of application blanks, Myers and Errett (1959) were unable to find
any study which took this presclection into account.

Preselection of this nature generally results in a restriction of range among those
hired on the attribute in question and (if the item is truly valid) also on the criter-
ion. Effects of this were discussed in Chapter 3, in which it was pointed out that
restriction of range led to a reduced validity coefficient which is an underestimate
of the true validity of that predictor. This would indicate that the validities obtained
so far with the application blank are likely to be lower bound estimates of the true
validity of these devices.

LIFE HISTORY DATA AND JOB SUCCESS

Aside from the kinds of information typically used in application blanks (which
of course are often limitcd in length for obvious practical reasons), numerous in-
vestigators have recently become quite active in what might be termed life history
antecedents of worker behavior. The interest of thesc researchers is much broader
and certainly more theoretical than is usually found in the typical application blank
validation study. The study of personal history corrclates of job success is a research
area based upon the logical premise that the behavior of individuals in any setting
(including the work situation) should be related to the life history experiences of
those individuals. The research has tended to examine a tremendous variety of
different types of life history items to determine how they are interrelated and how
they are related to job success, job satisfaction, etc.

STANDARD OIL STUDIES The single group most active in the area of personal history
research is at Standard Oil of Indiana, where a series of studies during the past
several years has attempted to examine various aspects of biographical data as
predictors.
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In the first study in the series (Smith, Albright, Glennon, and Owens, 1961),
a personal history questionnaire was administcred to a group of petroleum research
scientists. The questions were both validated and cross-vahdated against three differ-
ent criteria: (1) overall performance ratings, (2) creatwity ratings, and (3) num-
ber of patents. The concurrent cross-validation indices for these three criteria were
0.61, 0.52, and 0.52 respectively—a rather impressive set of validities.

A second study (Albright and Glennon, 1961) based upon the same data found
43 different personal history items (out of an original 484) which differentiated
signihcantly the petroleum scientists who “desired to advance nto laboratory super-
vision” from those who desired only increased salary but who preferred to remamn
scientists. Thus, the degree to which a scientist has supervisory aspirations is appar-
ently related to biographical history of that scientist.

The third study in the scries (Morrison, Owens, Glennon, and Albright, 1962)
was designed to determine the underlying “dimensions” of life history experience
by using the technique of factor analysis to group together similar life history item
“types.” They factor-analyzed 75 different items which had been found to dis-
criminate on at least one of the three criterion measures used in their first study
(performance ratings, creativity ratings, and patents).

Five different factors or groupings of items were obtained:

1. Favorable self-perception. The items which grouped together to define this factor are:
In the top 5 percent of performance n theit occupation

Could be highly successful supervisors if given the opportunity

Work at faster pace than most people

Desire to work entirely autonomously selecting both a method and a goal

Like a lot of responsibility

In an unpleasant situation, try to react and formulate a decision immediately

g. Are friendly and casy-going and have many friends

me a0 T

All of these items are highly favorable or flattering toward the respondent. Thus
people scoring high on this factor (that is, checking agrcement with these state-
ments) are those having a highly favorable self-impression. The remaining factors
were:

2. Inquisitive professional orientation

Completed their Ph.D.s

Belong to one or more professional organizations

Do not limit themselves to undergraduate work as an educational goal for their sons

Have some close friends and a number of acquaintances

Devote much time to reading of many kinds, preferring current and political topics

among nonprofessional areas

Desire to work entirely autonomously

. Have high salary aspirations

3. Utilitarian drive

Desire extrinsic rewards, that is, from business and society

Prefer urban dwelling

Started dating prior to age 20

Feel free to express their views and perceive themselves as influencing others in group

and individual situations, do not want to work with just one other person

e. Do not desire to work entirely autonomously; want to choose their own method, but not
necessarily the goal toward which they are to strive

f. Feel dissatisfied with themselves at times

o0 T

@~

oo



The Interview and Other Selection Devices 165

4. Tolerance for ambiguity
a. Desire to have many work projects going simultancously
b. Are not single
c. Have solicited funds for charity and made speeches
d. Have high salary aspirations
e. Have friends with similar and dissimilar political views
S. Generdl adjustment
Feel that school material was adequately presented
Came from happy homes where they were well treated
Express their opmions readily and feel that they are effective in doing so
Have high salary aspirations
Can tolerate mefficiency in a job better than less controllable problems
Prefer verbal to laboratory course work

mo Ao T

The next question concerned the relationship of the three criteria measures to
these five different life history dimensions. Figure 5.3 indicates the degree to which
each obtained factor was related to each of the threc cnteria. What is interesting
1s that the two criteria involving ratings have very similar patterns. Thus petroleum
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Figure 5.3. Profiles of criterion factor loadings on each of five dimensions
identified. (Adapted from R. F. Mornson, et al Factored life history ante-

cedents of industrial research performance. Journal of Appled Psychology,
1962, 46, 281-284.)

scientists who receive high ratings on performance and on creativity tend also to get
high scores on the factors of self-perception, utilitarian drive, and general adjustment.
Note that the pattern for patent disclosures is exactly opposite to the pattern for
the ratings. Those scientists with many patent disclosures score low on self-percep-
tion, utilitarian drive, and self-adjustment, but very high on inquisitive professional
orientation and tolerance for ambiguity.

As can be seen, studies such as this go far beyond the practical questions of
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selection and provide a good deal of insight and understanding as to why one par-
ticular group of individuals is more likely to be successful (as defined by a partic-
ular criterion) than some other group. More of this type of research is nceded.

A recent study in the series was reported by Chaney and Owens (1964). This
study differed from the carlier ones in that it attempted to predict interests of
college freshmen in the arca of sales, research, and engincering using life history
items. Responses to a 170-item, multiple-choice life history questionnaire were
analyzed.

A sample of 388 university freshmen in engineering was used for the sales and
research portions of the analysis, and 700 freshmen were used in appraising general
engineering interest. The significant items were used to develop scoring keys for
each interest criterion. When these keys were cross-validated on completely inde-
pendent samples, correlations of 0.57, 0.42, and 0.51 were obtained for sales, research,
and general engineering respectively.

OTHER PERSONAL HISTORY STUDIES Numerous other studies have been reported which
have examined the efficiency of the personal history or biographical approach in pre-
dicting success. These have covered a variety of occupations and criteria. For example,
Himelstein and Blaskovics (1960) predicted combat effectiveness ratings with bio-
graphical data; Harrell (1960) assessed the validity of biographical data in predicting
success of food sales managers, although the study was subsequently criticized for
poor design by Taylor and Nevis (1961). Lockwood and Parsons (1960) have
related personal history data to thc performance of production supervisors, and

Scollay (1957) was also successful in using biographical information as a predictor
of success.

PAST WORK HISTORY

There is an old adage in industrial psychology which says that “the best predictor
of future work is past work performance.” In spite of the adage, however, prior work
performance is in most cases not utilized as systematically as it might be in the
selection process. One notable exception to this has been the mecthods used by the
United States Navy in selecting air cadets. The Navy has employed what amounts
to a multiple hurdle model, using success at each stage in flight training as a pre-
dictor of degree of success in future stages. They have enjoyed a great deal of suc-
cess using this technique.

An exccllent example of how early performance can be effectively used to predict
future job success is reported by N. L. Vincent.3 He studied a group of 542 insur-
ance agents, and at the end of their first three months on the job determined how
successful each agent had been using the following ratio:

Total First Commissions Earned

Success Ratio (S.R.) =
Total Finance Payments Made to Agent

The numerator in this ratio represents the amount of money the agent brought
into the company during his first threc months, while the denominator represents
the amount of money the company has invested in the agent in the form of financ-
ing him during the same timc period. Thus the larger the ratio, the more “success-
ful” the agent in paying his own way.

3 Personal communication from N. L. Vincent, State Farm Insurance.
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The sample of agents was divided into four groups on the basis of the success
ratio. The expectancy chart in Figure 5.4 shows the survival percentages through the
first contract year (an additional nine months) for each of these four groups.

Clearly there exists a very dramatic relationship between a person’s success ratio
at the end of threc months with the company and the likelihood of that person re-
maining with the company for the entire first year.

Chances in 100 of surviving first contract year

Number  Success O 25 50 75 100
: :: ) 1' :'j + P70 0

147 014y, 722077

176 5—9v WA

56 4% — Vi

Total n = 542

Figure 5.4. Early performance and survival for financed agents. (Data
from N. L. Vincent, State Farm Insurance; personal commumncation.)

The use of mitial job success as a means of selecting employces does have certain
limitations. While 1t generally is conceded to be an effective predictor of success,
it is also a very expensive predictor. One must pay the salary of the worker during
his trial period, and 1 addition there arc often expensive tramming costs which exist
as corollary cxpenses during the peniod. Also, at times union agreements set very
stingent restrictions upon the length of time which can be used as a trial period;
once this time interval is past, the worker has the protection of the union-company
agreement and no longer can be easily dismissed. Therefore it usually pays to ex-
amune the costs and cfhiciency of this type of selection very closcly in relation to
the costs and efficiency of other selection devices before becoming very deeply
nvolved.

REFERENCES AND RECOMMENDATIONS

Many times job applicants arc required to produce some sort of documentary
evidence that they performed satisfactorily in onc or more of their past positions.
Such evidence 1s usually provided in the form of a letter of recommendation or
letter of reference from the previous employer to the prospective employer. These
letters most often follow no special format and will vary greatly in detail and in-
formation from writer to writer. At times such letters or statements are highly
personalized, covering the character and morals of the applicant as well as his abil-
ities and skills. On the other hand, some letters are very limited in scope and only
cover dates of employment.

The difficulties with using references as guides in the selection of job applicants
are many. One must always be concerned with the accuracy of the description
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provided in the recommendation. Letters of recommendation may be very inac-
curate and misleading, giving a picture of a person that may be quite incorrect. There
are perhaps four major reasons for a letter of reference to be inaccurate in content.

1. Knowledge of applicant. Many times employers are asked to provide letters
of reference to terminating employeces of whom they have little or no direct knowl-
edge. Indeed, in some organizations “form” letters of recommendation are provided
to all employees who terminate on a voluntary basis. Such letters merely indicate
that the employee was not fired, and certainly are totally useless to other employers
as far as providing any real information about the applicant’s talents or potential
for success. One of the most difficult tasks faced by one of the authors arises when
college seniors request a letter of recommendation for graduate study. In some
instances the total student-professor contact has been less than one hour. To write
any recommendation for a person based upon such limited knowledge is no more
than a farce.

2. Ability to assess applicant. Even if the employer has had sufficient exposure
or contact with the worker to become familiar with his talents, there is then the
question of the degree to which the employer is capable of getting an accurate
impression of the worker. That is, how capable is the employer of accurately assess-
ing the talents of his workers?

3. Ability to describe applicant. Assuming that the employer has both the ability
and the opportunity to evaluate his workers, he must still face the problem of
adequately describing or communicating his impressions via the letter of recommenda-
tion to the next potential employer. Unfortunately, many people do not have the
writing skill to transmit their impressions accurately to another person via letter.
To the extent that the employer lacks the ability to communicate in this fashion,
the accuracy of the recommendation is going to suffer.

4. Willingness to be accurate. The final obstacle to the accuracy of the letter
of recommendation is probably the most serious of all. This obstacle is the reluctance
on the part of the employer to portray the unfavorable aspects of those he is asked
to recommend. Sometimes such reluctance arises out of a general tendency to be
“kind” or “charitable” to the departing employee; in other, less frequent, occasions,
the employer will deliberately falsify the recommendation to make the employee
look very good so that another firm will hire him and the present employer will no
longer be bothered with the person. In other words, the employer makes a bad
employee sound good just to get rid of him. No one knows how often this occurs,
but the authors suspect that such is the case in all too many instances.

VALIDITY OF RECOMMENDATION

The most definitive research on the bias and validity of the personal recommenda-
tion has been done by Mosel and Goheen (1958, 1959). They report a series of
studies on civil service personnel evaluating the Employment Recommendation
Questionnaire (ERQ). The ERQ is a civil service recommendation blank which
covers (1) employment history, (2) evaluation of the applicant’s personality and
character, (3) evaluations of the applicant’s job ability, and (4) attitude toward
rehiring.

The initial study in the series dealing with the ERQ was a study of its validity.
Using ERQs from 1193 civil service employees in 12 skilled occupations, Mosel
and Goheen (1958) related ERQ scores to supervisory performance ratings. The
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results are shown in Table 5.8. In only four trades were the correlations substantial
enough to be statistically significant, and even in those cases the magnitudes were,
in the absolute sense, quite small.

The second study in the serics (Goheen and Mosel, 1959), attempted to compare
the data collected by the ERQ with data obtained using extensive field intcrviews.
They studied 109 applicants in three different civil service positions. Each applicant
was given an ERQ score and was also given a rating based upon the field interview

TasLe 5.8 Correlation of Mean ERQ Scores with Super-
visors’ Performance Ratings—Data from 1117 Employees in
12 Skilled Trades

Trade N r
Carpenter 51 0.01
Equpment repairman 40 0.23
Machinist 100 0.24*
Machine operator 108 -0.10
Ordnanceman—torpedo 125 -0.01
Radio mechanic 107 0.29**
Aviation metalsmith 94 0.24*
Highlift fork operator 108 0.21*
Auto mechanic 98 0.09
Painter 70 0.07
Ordnanceman 100 0.10
Printer 116 0.11

* Significant at 0.05 level.
** Significant at 0.01 level.
Sourci: J. N. Mosel and H. W. Goheen. The validity of the employ-

ment recommendation questionnaire 1n personnel selection. Personnel Psy-
chology, 1958, 2, 481-490.

protocols. The correlations for three positions between these two measures were, for
each position

Economist (N = 41) 0.22
Budget examiner (N = 21) 0.54
Training officer (N = 47) 0.45

While the latter two correlations are statistically significant at the 0.05 level, agree-
ment was certainly far from perfect. A further analysis of the discrepancies between
the two assessment methods indicated the ERQ tended not to be sensitive to dis-
qualifying and negative aspects of the applicants—in other words, the fourth source
of error listed earlier.

The final study in the series was perhaps the most interesting of all. Mosel and
Goheen (1959) examined a total of 3000 ERQs from applicants in six different civil
service ‘professions and one civil service trade. Their primary objective was to deter-
mine if the leniency and validity of recommendations varied systematically with the
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kind of person doing the rccommending. They found that there was a general tend-
ency for personal acquaintances to be more lenient than others. The order from most
to least lenient was:

1. Personal acquaintances
2. Previous subordinates
3. Coworkers

4. Previous employers

The moral of this would seem to be that if you must have someone recommend
you, select an acquaintance or a subordinate rather than a coworker or your super-
visor—you will probably get a morc favorable letter. If, however, you are an employer
or in personnel, then establish who wrote the letter and his relationship to the appli-
cant and estimate the probable bias accordingly.

Table 5.9 reports the data concerning the validity of the ERQs as a function of
the kind of person doing the recommending.

TasLe 5.9 Vdlidity of ERQ as a Function of
Kind of Person Doing the Recommending

Kind of Person N Valudity
Personnel officer 102 - 0.02
Supervisors 188 0.19*
Coworkers 311 0.09
Acquaintances 182 0.20*
Relatives 12 —0.16

* Significant at 0.05 level.

Sourctr: Adapted from J. N. Mosel and H. W. Goheen.
The employment recommendation questionnaire: 1II—Va-

hidity of different types of references. Personnel Psychology,
1959, 12, 469-477.

The only people who seem to be able to produce valid recommendations are super-
visors and acquaintances! Note also that personnel officers” recommendations have no
validity at all, and the recommendations of relatives are negatively related to success.

OTHER MISCELLANEOUS PREDICTORS

While the interview, the application blank, and letters of recommendation are
the major selection aids used in conjunction with tests, several other kinds of pre-
dictors have been tried in certain instances. For example, Stern and Gordon (1961)
were able to predict success in a military training situation using a measure of a
recruit’s ability to follow simple instructions as the predictor. Peer ratings have also
been used quite successfully in certain situations. A good example of their use is
given by Weitz (1958) in which he was successful in using peer ratings to select
Supervisors.

The search for valid predictors of job success will, of course, never cease. Anything
that would seem to have potential predictability (and many things which do not)
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arc cqually as important as they are for prediction. Others (for example, Tiffin and
McCormick, 1965) have defined the criterion n terms of simply a dependent variable.
Again, such a definition implics that a functional rclationship is involved—an as-
sumption that may not necessarily be true.

Actually, any system for evaluation has the potential for becoming a criterion
measure. ‘The only major requirement is that the standard or system sclected for
evaluation be sensitive enough to discriminate among individuals. However, before
procccding mto a discussion of the requirements of critecrion measures, we first need
to examine certain logical criterion constructs.

CLASSICAL VIEW OF THE CRITERION

Any discussion of the cnitenon should consider certamn terms and concepts which
arc associated with the more classical view.

DISTAL VERSUS PROXIMAL CRITERIA

The cntenion 1s a measure of the degree of accomplishment in one form or an-
other. However, accomplishment, no matter how 1t 1s defined, 1s not mdependent of
tunc. Thus the fact that a person has achieved a degree of accomplishment by some
standard today docs not automatically mean that the same person will have that
degree of accomphshiment by that same standard at some later date. Further, standards
may and often do change over time. What mught be an appropriate measure of ac-
comphshment at one moment 1 time may be an entirely mappropriate mcasure at
some later tume.

Proximal criteria Distal critenia
Immediate criteria (those obtained (those obtained at
(those obtained at “near’ time of considerable time
time of measurement) measurement) 5 after measurement)
{ i :
— |
— e

i .

Time ————

Tests administered
at this point in time

Figure 6.1. Diagram illustrating immediate, proximal, and distal cnteria

Criteria which are obtained close to the time at which the prediction instruments
are used arce referred to as proximal criteria, while those which are obtamed at some
later date are referred to as distal criteria (that is, they are more distant). Those
criteria which are obtained at the same time the prediction instruments arc adminis-
tered are called immediate cniteria. Vigure 6.1 graphically illustrates these relation-
ships.

Judgment determines at what point in time a measurc of accomplishment is no
longer proximal and is instead distal. However, a good rule of thumb might be that
any criteria obtained a year or more after obtaiming the predictor measures can be
regarded as distal. In some cases a distal criterion may include proximal criterion data,
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6 THE

CRITERION

The criterion is basic to all measurement in industrial psychology. To overstate its
importance would be literally impossible. Without adequate criteria, industrial psy-
chology is ineffective and ceases to be a science. In other words, the magnitude of the
contribution of industrial psychology is completely determined by the adequacy of
the criterion measures evolved.

Since criteria are “man-made” and never “God-given,” the industrial psychologist
must not only evolve methods and systems of measuring concepts, but must also
evolve methods and systems against which he can make comparisons so that he can
ultimately prove that his methods, systems, and concepts are real, effective, and in
fact better than other methods or systems which do not use the rigors and disciplines
of industrial psychology. .

Although much work on the criterion problem has been done in measuring man’s
performance and effectiveness on the job, the problems and needs for having critcria
available on such other topics in industrial psychology as attitudes, motivation, job
satisfaction, leadership, accidents, advertising effectiveness, and consumer behavior,
among others, still exists.

Historically, criteria and tests have had primary attention. However, criteria is both
a topic of prime importance m the body of knowledge known as Industrial Psychology
and at the same time a topic against which all other topics of Industrial Psychology
must be evaluated.

DEFINITION OF THE CRITERION

We have already defined the criterion in Chapter 2 as “‘a measure of the goodness of
a worker.” In more general terms, however, the criterion is an evaluative standard
which can be used to “measure” a person’s performance, attitudes, motives, etc. The
criterion that is usually used concerns the degree to which a worker can be considered
successful on the job, although this need not always be the case. For example, the
criterion might be sales figures, readership of an advertisement, or any other measure
of accomplishment. Other definitions of the criterion may be found throughout in-
dustrial psychology. Guion (1965, p. 90), for example, defines the criterion as simply
“that which is to be predicted.” Such a definition is quite general and pragmatic for
situations of selection and placement. However, there are times when the psychologist
simply wishes to evaluate without neccssarily predicting (as in the case of the at-
tention value of an advertisement). In such situations good standards for evaluation
174
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as in the case of total sales over the first two years of employment. Obviously, total
sales over the first two years will include the first month’s sales, the second month’s
sales, etc. In such situations it would probably still be best to view such measures as
distal criteria.

ACTUAL VERSUS ULTIMATE CRITERIA

A somewhat different way of viewing criteria is in terms of actual and ultimate
mcasures of success. By definition, whatever measure of success one actually uses is
the actual criterion. The ultimate criterion, on the other hand, is a theoretical and
ideal criterion that usually exists only in the psychologist’s mind. It is the “true”
criterion of success, while our actual criterion is the measure we have been forced to
adopt simply because we can do no better.

Perhaps a simple illustration will scrve to clarify the concept of the ultimate
criterion. Suppose we are interested in developing a test battery to select air cadets.
We have to select some measure (or set of measures) which define, to our immediate
satisfaction, how successful each air cadet will be. We might, for example, adopt as
our criterion of success the rating by the instructor at the end of training. This rating
would then become our actual criterion of success against which we would validate
our test battery.

However, from a more ideal point of view we would probably say that instructor’s
ratings are not the ultimate measure of success of an air cadet. In fact, it is exceedingly
difficult to decide and define what the ultimate measure of success is in this particular
situation. Irom a military point of view, the ultimate criterion of success for an air
cadet might be defined strictly in terms of how successful the cadet is when flying
actual combat missions. In a peacetime world such a criterion can never be used, since
the behavior can never be directly observed. Thus some .econd-best approximation
must be substituted—in this case an estimate on the part of the cadet’s instructor
of how successful he is likely to be in such situations if they were ever to occur.

Ultimate criteria by definition also have a distal characteristic. However, immediate
criteria should be considered and selected with the ultimate criterion in mind. In
other words, there exists in theory a true measure of the degree of job success or “satis-
factoriness” of an employee in any situation at any moment in time. The goal 1s to
obtain an approximate cstimate of this ultimate criterion by selecting one or more
actual criteria which we think are appropriate.

CRITERION DEFICIENCY, RELEVANCE,
AND CONTAMINATION

The three major constructs of a criterion are deficiency, relevance, and contaming-
tion. The following diagram, in which the circles represent variances in the same
manner as was introduced in Chapter 2, is intended to define these terms graphically.

Figure 6.2 illustrates a hypothetical degree of overlap or agreement between the
actual measured criterion in a given situation and the “ultimate” or “true” criterion
corresponding to the same situation.

Criterion deficiency is the degree to which our criterion is lacking certain variance
necessary to the ultimate criterion. Unless there is perfect overlap between the actual
and the ultimate criterion, there will be some portion of the ultimate criterion not
related to the actual criterion being used. This area may be thought of as the degree
to which our actual criterion is deficient.

Criterion relevance is the degree to which the actual criterion overlaps or corre-
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as in the case of total sales over the first two years of employment. Obviously, total
sales over the first two years will include the first month’s sales, the second month’s
sales, etc. In such situations it would probably still be best to view such measures as
distal criteria.

ACTUAL VERSUS ULTIMATE CRITERIA

A somewhat different way of viewing criteria is in terms of actual and ultimate
measures of success. By definition, whatever measure of success one actually uses is
the actual criterion. The ultimate criterion, on the other hand, is a thcoretical and
ideal criterion that usually exists only in the psychologist’s mind. It is the “true”
criterion of success, while our actual criterion is the measure we have been forced to
adopt simply because we can do no better.

Perhaps a simple illustration will serve to clarify the concept of the ultimate
criterion. Suppose we are interested in developing a test battery to select air cadets.
We have to select some measure (or set of measures) which define, to our immediate
satisfaction, how successful each air cadet will be. We might, for example, adopt as
our criterion of success the rating by the instructor at the end of training. This rating
would then become our actual criterion of success against which we would validate
our test battery.

However, from a more ideal point of view we would probably say that instructor’s
ratings are not the ultimate measure of success of an air cadet. In fact, it is exceedingly
difhcult to decide and define what the ultimate measure of success is in this particular
situation. From a military point of view, the ultimate criterion of success for an air
cadet might be defined strictly in terms of how successful the cadet is when flying
actual combat missions. In a peacetime world such a criterion can never be used, since
the behavior can never be directly obscrved. Thus some .econd-best approximation
must be substituted—in this case an estimate on the part of the cadet’s instructor
of how successful he is likely to be in such situations if they werc ever to occur.

Ultimate criteria by definition also have a distal characteristic. However, immediate
criteria should be considered and selected with the ultimate critcrion in mind. In
other words, there exists in theory a true measure of the degree of job success or “satis-
factoriness” of an employee in any situation at any moment in time. The goal is to
obtain an approximate estimate of this ultimate criterion by selecting one or more
actual criteria which we think are appropriate.

CRITERION DEFICIENCY, RELEVANCE,
AND CONTAMINATION

The three major constructs of a criterion are deficiency, relevance, and contamina-
tion. The following diagram, in which the circles represent variances in the same
manner as was introduced in Chapter 2, is intended to define these terms graphically.

Figure 6.2 illustrates a hypothetical degree of overlap or agreement between the
actual measured criterion in a given situation and the “ultimate” or “true” criterion
corresponding to the same situation.

Criterion deficiency is the degrec to which our criterion is lacking certain variance
necessary to the ultimate criterion. Unless there is perfect overlap between the actual
and the ultimate criterion, there will be some portion of the ultimate criterion not
related to the actual criterion being used. This area may be thought of as the degree
to which our actual criterion is deficient.

Criterion relevance is the degree to which the actual criterion overlans or enrre.
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sponds to the true criterion. This corresponds to the term “validity” in the earlier
sections, 1.e., it is the extent to which our actual criterion is a valid criterion. How-
ever, since we can rarely, if ever, actually measure the ultimate criterion, we can never
get an empirical measure of criterion relevance.

Criterion
deficiency

Criterion
relevance

Criterion
contamination Figure 6.2. Diagram illustrating the cnternion

(constructs) of deficiency, relevance, and con-
tamination.

Actual
cnterion

Criterion contamination is that variance in the actual cnterion which is unrelated
to the ultimate criterion. It may be thought of as consisting of two distinct parts.
Furst, there is systematic criterion contamination, which can be considered cniterion
bias. Sccond, there is random criterion contamination which can be considered cri-
terion error. The error portion 1s not correlated with anything, while the bias part
of the contamination is correlated with one or more other vanables.

Cnterion deficiency and cnternion contamination are undesirable characteristics of
the critenion. In fact, to the extent that they exist, our actual criterion is “distorted.”
Brogden and Taylor (1950) refer to three types of criterion distortion: (1) cnterion
deficiency, (2) cnterion contamination, and (3) what they call “scale unit bias.”
Specifically, as they define distortion, it is simply giving an mmproper weight to a
varable in constructing the criterion measure. Thus if we decide a vanable should be
included in the cnterion (that is, we give it a nonzero weight) when 1n fact it does
not belong, we introduce contamination error. If we fail to include an important di-
mension of the ultimate cnterion (give it a zero weight) then we introduce de-
ficiency error.

A MORE COMPLETE MODEL FOR
PREDICTION SITUATIONS

Figure 6.2 introduces the major criterion constructs. However, in cases dealing
with prediction the diagram should include a predictor as well as the actual and
ultimate criterion. If we include a predictor, the scheme becomes a little more com-
plicated, as shown in Figure 6.3.

There are nine different areas represented in the diagram, each of which is im-

portant. Seven are obvious and are lettered A-G; the remaining two are areas E + F
and D + E.

Criterion deficiency which is uncorrelated with the predictor variable
Criterion relevance which is uncorrelated with the predictor variable
Criterion contamination which is uncorrelated with the predictor variable
Critcrion deficiency which is correlated with the predictor variable
Criterion relevance which is correlated with the predictor variable
Criterion contamination which is correlated with the predictor variable
Uncorrelated predictor variance

OmmYQw>
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Ultimate Actual
criterion criterion

Figure 6.3 Diagram of basic criterion con-
Predictor structs when predictor vanable 15 included.
variable

Now let us consider certain combinations of the above areas.

E and F:  This area represents the measured or obtained validity, since 1t is the amount of
overlap between the predictor and the actual cntenion Note that only part E of
the obtamed vahidity is really “true” validity, while part F is simply predictor cor-
related contammation bias, or measured false vahdty.

D and E: This area, if it could be mcasured, represents the correlation between the predictor
and the ultimate cnterion. T'herefore 1t can be considered the “true” validity of
that particular predictor vanable. However only part E actually gets represented
by the obtamed vahdity coefficient.

Since area E plus F represents the obtained validity and area D plus I the true
validity, then the relative sizes of areas D and I will determine whether the obtained
validity is an overestimate or an underestimate of the true validity. If D is larger than
I, then the obtained validity will be an underestimate of the true validity. On the
other hand, if F is larger than D, then the obtained validity will be spuriously high.
Unfortunately, in practice one has no way of ascertaining whether the empirical vahd-
ity coefficient is an overestimate or an underestimate of the true validity.

CRITERION EXTENSION AND
POPULATION.EXTENSION

Two additional terms that need defining are criterion extension and population
extension. These terms refer to the manner in which one cross-vahdates the validity
of a test or a test battery (for example, sce Mosier, 1951). Strictly spcaking, the term
“cross-validation” should only be used when one uses a sample of people drawn from
the same population as in the onginal sample and when the same cnterion measure
is being used. The term criterion extension refers to validating the test against a new
criterion on another sample from the same population—thus the effectiveness of this
test is “cxtended” to a new criterion. The term population extension refers to thosc
situations where the criterion remains the same, but the sample is drawn from a
different population. Thus the effectiveness of the test may now be extended to a new
group of people.
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CRITERION EQUIVALENCE

Two critcria may be said to be equivalent if they arc completely interchangeable
without any loss 1n the predictive efficiency of the selection process. In other words,
two critenion measurcs are cquivalent if they corrclate perfectly, assuming that onc
has corrected both for unreliability. Thus they are both measuring exactly the same
characteristic of the individuals being assessed.

Very rarcly does one find two different criteria which agree perfectly, although in
some factor analytic studies (discussed in a later section) onc finds clusters of ncarly
equivalent measures of job performance. There has been an increased emphasis upon
the importance of criterion equivalence in recent years, particularly with respect to
the way in which equivalence information among many measures can help provide
greatcr insight into the overall cnterion problem.

There arc several ways of defining critcrion equivalence besides perfect correlation,
as has been pomnted out by Wherry, Ross, and Wolins (1954, p. 1i). They suggest
six definitions for cquivalence:

1 If two cniteria arc equivalent, they correlate perfectly with cach other when random error
15 excluded

2. Correlations of cquivalent cnitena with a given set of predictors arc 1dentical if the criteria
are equally reliable and proportional if the cntena are of unequal rehabihty.

3 Regression weights for a given set of predictors of two perfectly equvalent cnteria are
wdentical if the two cntena are perfectly rehable and proportional if the cntena differ only
m rcliabihty.

4. If the two cntena are equwvalent, their loadings on the factors underlying any combination

of possible predictors are identical or proportional

Two equnalent cniteria contam the same basic clements from any job analysis system.

Equivalent cntena are predicted cqually well by a battery sclected to predict either of them,

if errors of fitting are elimnated.

N N

Nearly all of these definitions of equivalence are statistical. The only exception
to this 15 definition 5, which defines equivalence in terms of the similarity of data
obtained from a common job analysis mcthod.

FURTHER COMMENTS ON CRITERION
CONTAMINATION AND BIAS

Earlicr the term criterion contamination was defined as that portion of the actual
cnterion which did not overlap with the ultimate cnterion. Further, it was pointed
out that criterion contamination consists of two parts, error and bias. Error, by
definition, 1s usually considered random variation and cannot, except by chance,
correlate with anything, including the predictor vanable. However, the bias portion
of critcrion contamination is systematic vanation, and it can corrclate with the
predictor. This can be seen from our modcl, where predictor-corrclated contamina-
tion (which must therefore be predictor-correlated bias) contributes to a spuriously
high obtained validity.

What sorts of bias are likcly to enter into criterion contamination and what sorts
are also apt to be corrclated with the predictor variable? Perhaps Brogden and
Taylor’s (1950) formal definition of criterion bias will help answer this question.
They define bias in terms of “any variable, except errors of measurement and sam-
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pling error, producing a deviation of obtained criterion scores from a hypothetical
‘true’ criterion score.”! Figure 6.4 illustrates this point.

Such biasing factors arc more frequent than one might suspect and should be
closely guarded against. They can occur because of a variety of circumstances and
as a function of a number of variables.

Ultimate
criterion

Actual
criterion

o Figure 6.4. How the bias portion of criterion
(Shaded areais criterion  contamination contnibutes to a spuriously high
contamination) validity coefficient.

orpoRTUNITY BIAS This kind of criterion bias refers to those situations where
factors beyond the control of the worker considerably influence the amount pro-
duced. Examples of opportunity bias are numesous. In sales work, the particular
territory or sales counter can affect the sales volume of an employce—perhaps even
more so than his own ability. In factory work, opportunity bias can be attributed
to such simple things as the quality of the tools and the condition of the machinery
a worker has, whether he must work the day shift or the night shift, where his work
station is located, how good his lighting is, and a varicty of other variables.

In short, unless the work environments and the jobs arc identical, comparing
work performance records among individuals has its limitations. If work perform-
ance is correlated with predictor devices under such circumstances, onc has no way
of really knowing whether the resulting correlation is a correlation with true job
performance or is primarily a correlation with, say, quality of one’s work station.
While opportunity bias does not necessanly corrclate with the predictor, even if it
is predictor-free, 1t will have an influence on the obtamned vahdity.

Other more subtle examples of opportunity bias can often be found by closer
examination of the predictor validities of such items as age and experience. In
many jobs people who are older and who have had more expericnce get better
performance scores simply due to circumstances of union seniority, mn that these
people get the better work stations, better sales counters, etc.

GROUP CHARACTERISTIC BIAS Another important source of criterion bias concerns
the characteristics of the group to which a person belongs. For example, if a person
belongs to a group which artificially limits the productivity of its members, there is
going to be a clear biasing of criterion data. Similarly, if a person belongs to a group
which has been preseclected on some a prion basis, and if that group is then com-

1 The more advanced reader will recogmze that such a definition allows for the actual
validity to increase, decrease, or remain the same due to such bias, since it does not specify the
way in which the biasing variable produces a deviation from the true score. Thus if the devia-
tion produced was always in the form of a linear transformation, no change in the validity
would occur.
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pared to a group not so selected, any sclection variable related to the a priori vari-
able is apt to show spurious validity. Brogden and Taylor (1950) give an example
of the situation where an executive has decreed that all office boys hired must have
a high school education. If, for purposes of test validation, a group of present
employees is compared against a sample of job applicants, it is almost a certainty
that any predictor hkely to correlate with amount of education will demonstrate
validity!

The problem of age and job tenure is another illustration of opportunity bias.
When the job is one in which productivity tends to increase with additional experi-
ence and where a wide range of expericnce does exist (that is, there are both
cxperienced and inexperienced employecs), it is inevitable that the criterion (pro-
ductivity) and experience will be correlated. Thus the criterion is biased by the
characteristic of experience, and any predictor likely to correlate with experience is
apt to end up with a spuriously high validity.

BIAS IN RATINGS  One of the more frequently employed criteria in industry—ratings
of competence by supervisors—is also subject to bias. While the chapter on perform-
ance appraisal discusses the rating problem in much greater detail, it should be
pointed out here that all the usual sources of bias in production records are also
likely to bias ratings of individual compctence. Can supervisors, in making their
ratings of compctence, make adjustments for uncqual opportunity among those
being rated? If they can, then their ratings are going to lead to a less biased criterion
than the actual production record would be.

The most often cited biasing effect in ratings is the phenomenon known as the
“halo cffect.” Briefly, this refers to the situation where a rater considers a person
to be outstanding on all traits mercly because he (the person being evaluated)
possesses one outstanding characteristic. For example, 1f a person has performed
outstandingly on onc aspect of job performance, a halo error would be made if we
assumed the person must also be good on all other aspects of his work. Halo errors
often occur when a rater is asked to rate dividuals with pleasant personality
characteristics (“If a person 1s mice, he must also be capable”) and plcasant features
(“If a girl is pretty, she must also be talented”). Of course, tests which correlate
highly with ratings having a halo bias may simply be corrclating with the halo
variable rather than with “true” job compctence. Chapter 7 will examine rating
crror and bias problems in greater detail.

KNOWLEDGE OF PREDICTOR BIAS When criterion data are obtained using ratings,
the most serious error which can occur is for the rater to have prior knowledge of
the predictor scores. This is called knowledge of predictor bias. If a rater knows the
scores the people achieved on the predictor variable, it 1s entirely possible that he
might let his criterion judgments be influenced by this knowledge. Such an error
can cause an increase of an entirely spurious nature in the obtained validity. Unfor-
tunately, not only is this type of error most scrious in criterion ratings (since by
definition it is a bias that will always be predictor correlated), but also it is one of
the most frequently found errors. Examples arc perhaps casiest to find it school
settings, where teachers make judgments about the academic talent of their students
after having seen their entrance test scores. One cannot overemphasize the strict
need always to keep predictor information isolated from individuals who are
providing criterion data. Thus, supervisors should never be permitted access to an
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applicant’s test battery scores. Once such contamination bias has occurred, any subse-
quent attempts to validate the test empirically can rcadily result in overinflated
correlation coefhcients.

REQUIREMENTS OF CRITERIA

Weitz (1961) has made a strong plea for developing what he calls “criteria for
criteria” in psychological rescarch. He points out that therc are really thrce main
criterion questions: time, type, and level.

Time: When should one obtain his criterion data? At what moment in time is our
criterion data not “ripe”? For example, in trainmg, if one wants to know the rcla-
tive superiority of training method A to training method B, should one measurc the
effects immediately after training, a year later, or ten ycars later?

Type: Of all the performance measures available, which onc or oncs should be
selected? How dependent are our conclusions likely to be simply due to the criterion
selected?

Level: What performance level (given that we have decided upon a time and a
type) is going to be considered acceptable? Iow many units must a person produce
before he is considered to be a good worker? The question of criterion level, of
course, will only occur in those situations when it is necessary to dichotomize the
underlying variable into two categories of success or failure.

More specifically, Bellows (1954) lists a number of characteristics which are neces-
sary and/or desirable in any criterion:

Reliable

Realistic

Representative

Related to other criteria

Acceptable to job analyst

Acceptable to management

Consistent from one situation to another
Predictable

PNV R W~

To this list perhaps several other items need to be added, such as:

9. Inexpensive
10. Understandable
11. Measurable
12. Relevant
13.  Uncontaminated and bias-free
14.  Discriminating

Obviously, some of these 14 critcrion requirements are more important than
others. Some, such as reliability, relevance, and freedom from bias, are of para-
mount importance in any prediction situation. Others, such as discriminative ability,
cost, understandability, etc., vary in importance depending upon the particular
situation. Still others, such as relation to other criterion measures and being accept-
able to management and job analysts, can be argued. However, all fourteen should
at least be considered in any situation where a new criterion is being sclected.
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CRITERION DEVELOPMENT

Several authors have outlined what they consider to be the appropriate steps in
the development of a criterion for a particular situation. Guion (1961), for ex-
ample, has listed with wry humor what he considers to be the usual steps to criterion
development and what he considers to be the desirable steps to critcrion develop-

ment:

Usual Sequence:

1. The psychologist has a hunch (or insight!) that a problem exists and that he can help
solve 1t.

2. He rcads a vague, ambiguous description of the job.

3. From these faint stimuli, he formulates a fuzzy concept of an ultimate criterion.

4. Bemg a practical psychologist, he may then formulate a combination of several variables
which will give him—as nearly as he can guess—a single, composite measure of “satis-
factoriness.”

5. He judges the relevance of this measure: the extent to which it is neither deficient or
contamnated.

6. He may judge the relative importance of each of the elements in his composite and assign
some varying amount of weight to each.

7. He then finds that the ideas required for his carefully built composite are not available m
the company files, nor 1s there any immediate prospect of having such records rehably kept.

8.

Therefore, he will then select “the best available critenon.” Typically, this will be a rating,

and the cntenon problem, if not solved, can at least be overlooked for the rest of the
rescarch.

Desired Sequence:

Analyze the job and/or the organizational needs by new, yet-to-be-developed techniques.
Develop measures of actual behavior relative to the behavior expected, as identified in job
and need analysis. These mecasures are to supplement measures of the consequences of
work—the so-called objective criterra commonly tried at present.

Identify the cntenon dimensions underlymg such measures by factor analysis or cluster
analysis or pattern analysis.

Develop reliable measures, cach with high construct validity, of the elements so identified.
For each indcpendent vanable (predictor), determine its predictive vahdity for each one
of the foregoing cnterion measures, taking them one at a time.

Nagle (1953) has also sct forth a sequence which one should attempt to follow

in developing a criterion measure. His sequence consists of only four steps:

1.
2.

Define the activity

Analyze the activity

a. Purposcs of the activity

b. Types of behavior called for

c. Standards of performance in the activity

d. Rclative importance of the various behaviors

Define success

a. Find the elements of success

b. Weight the elements of success

Develop sub-criteria to measure cach element of success
a. Relevancy of each sub-criterion to its success element
b. Reliability of each sub-criterion

c. Combination of the sub-criteria



184 INpusTRrIAL PsycHorocy: Its Theoretical and Social Foundations

A comparison of the list of Guion and Nagle indicates a slightly different philos-
ophy about what a criterion ought to be. For example, Guion is quite specific about
how the elements of job success are to be defined (see step 3), while Nagle tends
to be less specific (see his step 3). Nagle also tends to prefer the use of a single-
weighted composite criterion, while Guion favors evaluating (predicting) each
dimension of success separately. This is an important distinction and is discussed in
more detail in the following section.

COMPOSITE VERSUS MULTIPLE CRITERIA

For years many industrial psychologists have labored under the notion that the
objective is to find “the criterion” in a selection situation in the same way that the
knights of King Arthur’s Round Table were charged with finding “the Holy Grail.”
Both have had about equal and limited success.

COMPOSITE CRITERIA

The notion of “the criterion” is one which implies that there is, in any selection
situation, a single best criterion measure. Such a criterion is usually referred to as
a composite criterion. Early in the history of selection, the “best criterion” was
a tag placed upon that single measure of job*success which the psychologist felt
was most satisfactory according to whatever set of criteria he happened to have at
hand. This view gradually disappeared with the more sophisticated concept of the
composite criterion. This point of view holds that true job success (our ultimate
criterion, if you will) is multidimensional in nature. Thus, it would logically follow
that any actual criterion used by the psychologist must also be multidimensional
or it will lack relevance. This actual criterion became referred to as a composite
criterion measure since it was composed of several individual aspects or measures
of job success. The major advocates of the composite criterion have been Toops
(1944) and Nagle (1953).

If one accepts the premise of a single composite measure of success as the correct
approach to criterion development, one must of necessity also face the further
problem of how to create this global entity from a group of individual measures. In
other words, how should one combine a collection of various measures of success
into one composite evaluative index. There are a number of alternative procedures
which have been used to combine subcriteria—each predicted upon a somewhat
different philosophy. Nagle (1953) has outlined these various alternatives.

1. Weighting subcriteria using “expert” judgments. This method is the method
preferred by Nagle and was first proposed by Toops (1944). Using this procedure in-
volves having a number of experts examine the separate criteria and assign weights
to each in accordance with their own perception of the respective importance of
the individual measures. To illustrate, suppose one had five measures of job success
and the task was to combine these into a composite measure of job performance.

Let ¢, = number of units produced per unit time
¢, = average quality of a produced unit
¢z = number of accidents per unit time
¢, = rating of immediate supervisor
¢s'= number of times tardy
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The basic equation for the composite criterion becomes (assuming a linear model)
C = wye; + Wyey + Wiy + wycy + WiCs

and the task of each expert is to decide what values should be assigned w, through
ws. For example, we might have three different sets of weights given us by five
different judges, as shown in Table 6.1.

TasLe 6.1 Weights Assigned to Each In-
dividual Criterion by Five Dif-
ferent Experts

wy Wy wg W, Wy
E, 08 0.2 00 00 0.0
E, 06 02 —01 0. 0.0
E, 06 01 -01 01 —01
E, 03 03 -02 00 02
E, 02 02 —01 03 —02
Sum: 25 10 <05 05 05
Avg.: 05 02 -01 01 —01

The basic equation, if we now use the average of these five experts as our best
estimate, becomes

C=0.5¢; +0.2¢c, — 0.1c; + 0.1¢, — 0.1¢;

Notice that two subcriteria are negatively weighted in the equation as might be
expected, since number of accidents and being tardy are generally considered as
undesirable aspects of job behavior.

The development of a composite criterion by this method is equivalent to doing
so on the basis of judged criterion relevancy. Both Nagle and Toops take the posi-
tion that relevancy of subcriteria is the only basis on which to form a composite.
The present authors would agree with this position, but would take issue with the
more basic question of whether a composite criterion is the most desirable approach.

One problem with judged relevancy that must also be faced concerns the question
of who will play the role of “expert.” Selecting “experts” is a problem in using this
procedure; often there are few, if any, individuals available who can be considered
knowledgeable and unbiased enough to be given the task of assigning weights to
subcriteria. For these reasons this method must often be abandoned, since the very
concept of relevancy only makes sense if the judges are intimately familiar with the
job in question, its particular mission and goals, and the mission and goals of the
entire organization.

2. Weighting subcriteria proportional to their reliabilities. This procedure for
obtaining a composite criterion gives large weights to those individual performance
measures which are most reliable. It is predicated upon the point of view that un-
reliable criteria, no matter what their relevancy, are of little value in actual practice.
While such is true, one must also point out that no matter how reliable a subcrite-
rion may be, it is of no practical value unless it has some degree of relevance. There-
fore to weight strictly on the basis of reliability does not seem to be a defensible
procedure. However, given subcriteria of approximately equivalent judged relevance
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but substantially different reliabilities, it would certainly seem prudent to select
the more reliable of the two.

3. Weighting subcriteria proportiondl to their average correlation with other
varigbles. This procedure is based on a purely statistical process and is not a
particularly defensible technique. One must, of course, ask what “other variables”
are involved. If they are a set of predictor-correlated variables, then the procedure
has some similarity to procedure number 4. If they are a set of variables chosen at
random, then the method tends to weight most highly those variables which (1)
are most reliable, and (2) are most related to any underlying general factor in the
data (as defined by factor analysis).

4. Weighting subcriteria on the basis of their predictability. This method has
been referred to as the “most predictable criterion” procedure (Hotelling, 1955).
One deliberately weights the subcriteria to achieve the maximum correlation be-
tween the predictor and the composite criterion.

Justification for this combining procedure is very hard to manufacture. While
it certainly guarantees that one will end up with a correlation of substantial magni-
tude, the question must be raised of how realistic this correlation is as an cstimate
of the true validity. Obviously, this procedure makes no attempt to usc relevance
as a basis for combining. The end result may merely be a high correlation with a
criterion of little or no relevance whatsoever, thus deceiving both management and
psychologist together. As Nagle (1953) pointg out, the predictors onc uses should
never have an influence on the composition or the weighting of the subcriteria (with
the possible exception of subcriteria which correlate zero with the predictor).

5. Selecting and weighting subcriteria by factor analysis. In an carlier chapter
factor analysis was explained as a method which grouped variables into homogenous
clusters on the basis of their intercorrelation. As such, it has been a method which
some have used to determine what the basic dimensions of the composite criterion
should be. While it can be and has been effectively used for this purposc, it does
not provide a method for combining dimensions into a composite. Thercfore, cven
though one might be able to find a variable that is a pure measure of each factor,
there still remains the problem of how to weight thesc variables into a composite
measure.?

6. Weighting subcriteria to maximize the difference between individuals. This
method attempts to increase the range of the criterion scores as much as possible,
thereby making discrimination on the criterion dimension easier to accomplish.
Statistically the method involves giving larger weights to those subcriteria which are
highly intercorrelated, or to weighting any underlying general factor in the sub-
criteria.? The method probably only has value, however, when job .success is com-
posed of a single underlying factor. Since such cases are rare (the authors cannot
think of an example, but the reader may be more creative) the method seems to
have little to recommend it.

7. Equal weighting of subcriteria. One way of avoiding the problem of decid-
ing which subcriteria should receive the greatest weight in the composite is to

2 One method that has been suggested is to weight the dimensions relative to the proportion
of systematic variance attributable to each factor. Since this is highly dependent upon the
ori§inal choice of variable, this does not seem a desirable solution.

The variance of a set of composite scores is related to the variance of the separate variables

2 1 3
as oc=ca+oB+2raBoaoB. Thus increasing o4 or o8 (by using a large weight) is going to

. z . .
increase oc more in those cases where ras is large.
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weight all subcriteria equally. This, of course, assumes that all individual aspects of
job success are equally important. While such an assumption is undoubtedly always
going to be incorrect, one could argue that in the long run, since we can only guess
at the correct weighting anyway (and are thus usually going to be off in our esti-
mate of weights), we will make less error if we simply give all variables an equal
weighting. There is a good deal of merit to such an argument—particularly when
the “experts” available for making rclevancy judgments are not of the desired
caliber.

8. Weighting on the basis of dollars cost. Brogden and Taylor (1950) have
argued for what they call the “dollar criterion” as a way of handling the weighting
problem when combining various aspects of job success into a composite criterion
measure. Their procedure is deceptively simple and turns the problem over to cost
accountants. They suggest, first of all, that the ultimate criterion for any business
firm must be one of dollars and cents. Thus all subcriteria should be transformed
into dollar values. For example, if the amount of profit to the company on each
unit produced were allocated appropriately (say on a percentage basis according
to judged contribution) across all those participating in its construction, one might
find that there is five cents per unit profit allocated to worker A for every unit pro-
duced. Thus, a worker who produces 100 units each day is worth $5 in daily profit,
while another worker who produces 500 units per day is worth $25.

Let us further suppose that our cost accounting department tells us that every
broken unit costs the company $10.00 in repairs, time lost, etc. Thus if worker A
above breaks an average of two units each day, he costs the company $20.00,
leaving a profit of $5.00, the same as worker B who breaks no units (obviously a very
slow but careful worker). This method suggests a way of combining breakage and
units produced into a single composite criterion. Brogden and Taylor argue that
the conversion to dollars gives the only really correct weighting for combining sub-
criteria.

The proposal of a dollar criterion has much to recommend it. If the reader will
take a moment to refer back to the list of requirements for a criterion, he will find
that a dollar criterion would meet most of them. There are, however, two major
difficultics in employing a dollar criterion. First is the tremendous difficulty of
converting all measures of job success to a dollar base. How does one decide what
proportion of the total profit on each unit should be allocated to each worker? The
task faced by the cost accounting department in trying to set up such a criterion
system would be impossible. The second major difficulty is that some measures of
job success are just not expressible in monetary terms. For instance, a company
might feel that one requirement for being a good executive is to participate in com-
munity affairs and to create a good image in the community. How can such things
as degree of community participation be converted to a scale of dollar value to the
company? Obviously they cannot be so converted. The advantage of the dollar crite-
rion approach to a composite criterion measurc is therefore probably restricted to
those situations where the job is rather basic and the subcriteria are all easily related
to dollar-and-cents return to the company.

MULTIPLE CRITERIA

Although the concept of a workable composite criterion has a great deal of in-
tuitive appeal, perhaps because of its logic and its seeming simplicity, there appears
to be an increasing disenchantment takin2 place with its nse in madem calantion
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research. A number of rather eminent industrial psychologists have been leading
the attack on the composite criterion, suggesting instead that a procedure of mul-
tiple criteria be adopted without attempting to combine these individual measures
into any global composite measure of success.

Ghiselli (1956) was probably the first person to rebel against a criterion com-
posite. He strongly argued for treating scparately (predicting) each dimension of
job success. To quote Ghiselli (1956, p. 2):

If the proposition is accepted that criteria are multidimensional with the dimensions
being independent, or at least relatively so, then the situation is not an easy one. There is
no way to combine the independent scores of an individual into a single value that will
describe him uniquely. Rather, it will be necessary to locate his position in the multi-
dimensional criterion space. This can be accomplished in either of two ways: each criterion
dimension can be predicted separately and the individual's position in the space estimated,
or the space can be divided into parts and that portion of the space in which the individual
is most likely to fall could be estimated by the discrimmate function.

To Ghiselli, the problem of multidimensionality was even more severe than others
acknowledged. He pointed out that not only was success usually a multidimensional
concept, but that there were at least three different types of criterion multidimen-
sionality which needed consideration. He called them “static dimensionality,”
“dynamic dimensionality,” and “individual ditnensionality.”

STATIC CRITERION DIMENSIONS If we consider the criterion development problem
at any single point in time, we usually will find that job success is multidimensional,
that is, there are a variety of different ways of defining success on that job at that
moment. These dimensions are called the static dimensions and are the kind of
criterion dimensions most usually considered in dealing with the criterion problem.

DYNAMIC CRITERION DIMENsIONsS Nearly all discussions of criterion dimensionality
fail to deal adequately with the fact that the performance of individuals on the
various dimensions will change over time as they learn and develop on the job.
The fact that such changes do indeed occur raises the further question of possible
changes in the intercorrelations between criterion dimensions. If the correlations
between dimensions change as a function of practice or experience, this would indi-
cate that the basic dimensions are also changing. Thus, any prediction of a weight-
ing scheme for the dimensions of success set up early in the game might need
drastic revision as time passes.

Several empirical studies have clearly demonstrated the dynamic nature of
criterion dimensions, most notably those of Ghiselli and Haire (1960), Bass (1962),
and Fleishman and Fruchter (1960). They found the factorial composition of
performance to vary with practice. A detailed discussion of the Fleishman and
Fruchter research on this topic can be found in Chapter 8 (“Training and Learning”),
since it is more appropriately treated in that context. The Ghiselli and Haire study
showed that the intercorrelations between weekly production records remained rather
stable over time. However, they also found that the best predictors of productivity
changed over time. In fact, they found quite different predictors for (1) early
productivity, (2) late productivity, and (3) rate of increase in productivity.

INDIVIDUAL CRITERION DIMENsIONS Ghiselli’s third type of criterion dimensionality
is somewhat more ambiguous than the first two. He suggests that several workers
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on the same job may be considered to be equally good, and yet the nature of their
contributions to their organization might be quite different. He therefore argues
that often workers on the same job might need to be evaluated in terms of different
criterion dimensions.

It is hard to see how this type of dimensionality differs from static dimensionality.
In fact, at times Ghiselli gets strikingly close to returning to the composite criterion
concept, since the term ‘“equally good” implies a common standard. For example,
he remarks that “this is not saying that an individual is to be considered good if he
is high on any one criterion variable. Rather the notion is that while certain criterion
variables are appropriate in describing the performance of some workers, they just
are not pertinent in describing the performance of other workers on exactly the
same job” (Ghiselli, 1956, p. 3).

Again, in this statement there seems to be some indication of an all important
“goodness” criterion lurking in the background.

Guion (1961, 1965) has also strongly suggested a move away from the notion of
the composite criterion. His list of steps for criterion development given earlier
gives evidence of his preference for obtaining validities for each separate measure
of job success (Guion, 1961, p. 145).

A broad and useful definition of a criterion is behavior, or consequences of behavior,
that one wishes to predict. The fallacy of the single criterion lies in its assumption that
everything that is to be predicted is related to everything else to be predicted—that there
is a general factor in all criteria accounting for virtually all of the important variance in
behavior at work and its various consequences of value. . . .

Where criterion elements or dimensions are shown to be related, then there may be
some point in combining them into a general composite. Where they are clearly inde-
pendent, however, then prediction should also be independent.

Another vociferous advocate of abandoning the composite measure of success is
Dunnette. Some of his more forceful comments (1963, p. 252) will serve to illus-
trate his position.

The point of all this is to suggest that much selection and validation research has gone
astray because of an overzealous worshiping of the criterion with an accompanying will-o’-
the-wisp searching for a best single measure of job success. The result has been an over-
simplification of the complexities involved in test validation and the prediction of employee
success. Investigators have been reluctant to consider the many facets of success and the
concomitant investigation of the prediction of many success measures and instead persist
in an unfruitful effort to predict the criterion. Thus, I say: junk the criterion! Let us cease
searching for single or composite measures of job success and proceed to undertake re-
search which accepts the world of success dimensionality as it really exists.

He further states (p. 253):

I suggest, therefore, that we cease talking about the criterion problem and that the
notion of an ultimate criterion be disregarded. In so doing, a change in research emphasis
should occur which will focus on defining the meaning of scores on any given test in
terms of a variety of other (both test and nontest) behaviors rather than only in terms of
some complex single or composite measure of job success. As a consequence, validation
studies will become less restrictive and simple-minded, and will result in broader knowl-
edge about the full meanings and uses of our predictor batteries.
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SUMMARY OF THE CONTROVERSY

The problem of composite versus multiple criteria has a variety of different facets,
and both major points of view have certain merit. However, the main disenchant-
ment that has arisen with the composite criterion in recent years seems to stem from
either or both of two major sources: the weighting question and the need for prog-
ress. By examining these two sources, the controversy can be placed in better
perspective.

WEIGHTING PROBLEM The first major objection to the composite criterion reduces
to the problem of weighting subcriteria into an overall measure of job success.
Those who oppose the composite argue that one can only legitimately combinc
measures when they are measures of the same thing (for example, dollars), and that
to try to combine into a single measure subcriteria which are not compatible is a de-
ceiving and illegitimate process. An example given by Ghiselli is that of two college
professors. One professor might be considered good because he is an exccllent teacher.
The other professor might be considered good because his research is highly significant.
Since these are two rather different dimensions of job success (the correlation be-
tween them is probably low positive), combining them into a composite measure of
goodness necessitates (1) determining their relative importance (weight) and (2)
developing a common scale unit for each dimension. Both tasks, of course, would be
exceedingly difficult. Therefore, we should not attempt to combine but should set up
ways of predicting each dimension separately.

On the other hand, as long as both dimensions are related in some fashion to our
concept of overall goodness of a college professor, the composite criterion can be
legitimately defended, even if one admits to the difficulty of its practical implementa-
tion.

In a sense, the problem of weighting independent dimensions into a composite
on the criterion side is very similar to the problem of weighting independent pre-
dictors into a composite on the prediction side. In Chapter 3 we discussed the argu-
ments for and against the multiple regression model and the multiple cutoff model.
Those who are opposed to the multiple regression prediction model have pointed
out that the different predictors are often not additive and therefore cannot and
should not be substituted for each other—instead, a system of cutoff scores should
be employed wherein each predictor is used separately.

Those who disapprove of the composite criterion argue not only that success is a
many-faceted thing in most jobs, but also that these separate aspects are not additive
and, thercfore, cannot be legitimately combined into a global measure of success.
Going back to the example of college professors, consider a situation when the Dean
has declared, “I want my professors to be either top-notch teachers or top-notch re-
searchers, but I don’t want anyone trying to be both!” Obviously he refers to separate
yardsticks, each with its own cutoff score. Under the Dean’s system, all that is neces-
sary to be considered successful is for a person to be above cutoff on one criterion
dimension. This is the analog of the predictor case where all that is necessary to be
considered unsuccessful is for a person to be below cutoff on one predictor variable.
Of course, the composite criterion advecate could reply in rebuttal that the Dean has
taken the single job of college professor and turned it into two distinctly different
jobs—college professor (teaching) and college professor (research)—and that obvi-
ously one needs different criteria for different jobs.
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There is not a definite answer to the weighting problem at the present time. To
the authors, however, the logic of an ultimate composite criterion for any specific job
does seem hard to deny. For example, one can usually ask supervisors to rate or to
rank their subordinates according to some global criterion such as “worth to the com-
pany” and get fairly respectable agreement between supervisors in terms of the order
in which they rank the employees. “Worth to the company” must certainly be a
composite criterion, and the various supervisors must be weighting a variety of sub-
criteria in arriving at their decisions. Yet the fact that they are often able to do so
reliably must imply that (1) the subcriteria are indeed additive into a composite, and
(2) the judges must have some agreement, even if they are not able to overtly express
it in words, concerning the weights that are to be attached to the various subcriteria.

TaBLE 6.2 Sample Profile of a Simulated Job Incumbent for Rater Group A

Profile 1
Very Very
Poor Poor Average  Good  Good
Trait 1 2 3 4 5 6 7 8 9
1. Utilizes opmions of subordimates . . . . . . .. 5
2. Maintains discipline . .. L, .4
3. Ability to commumeate . . .. 0oL L 6
4. Knows theory of aircraft systems . . . . . L L. 5
5. Abilty to teach others 000 L L 7
6. Knows tech. orders:manuals-sops . . . .. ... L. 6
7. Willing to delegate work . ... L L. 6
8. Careful with property and equipment L2
9. Perseverance on the job L2
10. Careful and thorough in mspections P 5
11. Proficient in trouble shooting . . . . . . . . .. 6
12. Monitors work of subordinates . . . . . o5
13.  Safe work habits o3
14. Willingness to learm . . . 4
15. Willingness to tramn his men . . . .. o5
16. Plans and orgamzes his work . . . .. ., 5
17. Supports his men 0. 4
18. Ability to perform under pressure . . . .. L oL L. 6
19. Willingness to make decisions .. oL oL oL 0L L L 8

20. Informs hismen 000 0L 6
21. Faimess and impartiality . . .. .. 4

22. Job ingenwmty 0L 5

23, Punctuality and dependability .2

1 2 3 4 5 6 7 8 9

Sourci: J. C. Naylor and R. J. Wherry. Feasibility of distinguishing supervisors’ policies in evalua-
tion of subordinates using ratings of simulated job incumbents. USAF PRL Technical Documents Report,
64-25, October 1964.

Naylor-Wherry Study. Both implications in the preceding sentence were sub-
stantiated in an extensive study by Naylor and Wherry (1964). Working with four
different Air Force career specialties, they asked the following two questions:
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(1) Can supervisors reliably rank order their subordinates in terms of a global
criterion “worth to the Air Force” when given a large amount of information, in the
form of a profile, about each subordinate?

(2) Will the supervisors tend to place similar weights on the different profile
elements in making their judgment of overall worth?

Fifty supervisors in each of the four different career specialties were each asked to
examine 250 profiles of men in their specialty (but of lower rank) similar to that
shown in Table 6.2. After examining each profile, they were to indicate that indi-
vidual’s worth to the Air Force using the nine-point scale of “Worth to the Air
Force.”

After obtaining the judgments, it was then possible to compute the correlations for
each rater between each profile characteristic and the rater’s criterion judgments. For
example, the correlations for three such raters are given in Table 6.3.

TasLe 6.3 Correlations Between Profile Characteristics and Judged Worth to the
Air Force for Selected Raters

Profile Characteristics

Rater 1 2 3 456 7 8 910111213 14151617 1819 20 21 22 23
1 53 45 48 54 64 61 62 44 70 65 73 68 53 61 43 50 52 68 58 52 48 51 39
3 51 44 44 51 62 57 58 41 67 69 68 67 46 57 41 52 44 70 58 52 47 44 45
11 52 45 48 50 58 64 59 35 71 73 67 70 43 59 38 50 45 70 58 52 44 44 41

Source: J. C. Naylor and R. J. Wherry. Feasibility of distinguishing supervisors’ policies in evaluation
of subordinates using ratings of simulated job incumbents. USAF PRL Technical Documents, 64-25,
October 1964.

Notice the high degree of similarity between the trait-criterion correlations for each
rater. Quite clearly the supervisors seemed to feel pretty much the same about the
way in which these 23 subcriteria were related (or should be combined) into a
global or composite criterion of job worth. The three raters shown in Table 6.3 are
simply illustrative of the findings by Naylor and Wherry: They found there was a
great deal of agreement among supervisors within a specialty as to the weighting of
the subcriteria. As might be expected, there were substantial differences in weights
between specidlties, that is, supervisors in different job categories tended to have
different notions of how the composite criterion was to be constructed out of the
subcriteria.

It is also interesting that the 23 profile traits used in the study were not all cor-
related. Thus in combining or weighting the subcriteria, the supervisors were com-
bining independent aspects of job success and were able to do so reliably. The study
would therefore seem to indicate clearly that the weighting problem is perhaps not
the major objection to the use of the composite criterion since it is possible reliably
to combine independent aspects of job success into a composite and to obtain the
relative weights used in the combining process. If combining independent subcriteria
into a composite had not made sense to the supervisors, their resulting judgments
would have been quite unreliable.*

4]t should be pointed out that the technique used in the Naylor-Wherry study was one

called judgment analysis (JAN), a method initially suggested for this use by Bottenberg and
Christal (1961).
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LACK OF PROGRESS IN SELECTION The problem of weighting, however, has not been
the only source of dissatisfaction with the use of a composite criterion. A second
major objection is that there has been little progress in the efficiency of selection tech-
niques over the years. This problem was mentioned in Chapter 2, in which it was
pointed out that validities are no higher today, on the average, than they were a
decade earlier. In Chapter 2 it was suggested that one reason for this may lie in the
type of predictors which the psychologist has used. However, another equally likely
explanation may lie in the way in which we have handled the criterion development
problem.

Wallace (1965) has suggested that it is the failure to do any creative research on
the criterion problem that has led to this difficulty, particularly the tendency to be
concerned with a statistical relationship between a poorly defined composite criterion
and a set of predictors. To be so concerned is simply to perpetuate the current state
of affairs in prediction. He suggests that only by looking individually at all kinds of
subcriteria (that is, relating them to predictors and to each other) to gain a better
understanding, regardless of the relevance of these subcriteria, will we see progress

in developing better foundations to selection and placement. Wallace (1965, p. 417)
states:

In the effort to provide such foundations, I believe we must expand our thinking about
criteria and validity beyond the point of utility alone. We must reexamine our relations to
and communications with psychologists in the test-and-measurement, experimental, and
clinical fields. We must question our current fertility in the generation of psychological
thought. We must somehow convince our sponsors and ourselves that it is as important
to gain insight into why our procedures do or do not work as it is to produce a tried-and-
true predictive gimmick. Doing this involves many steps, but the first and most important
is to recognize that the answer to the question “Criteria for What?”” must always include
—for understanding|

In conclusion, the more advantageous position is probably that of multiple rather
than composite criteria—if for no other reasons than that more information about
the criterion situation is probably attained via the approach and that obtaining rele-
vance weights is often difficult because of too few or unknowledgeable judges. How-
ever, the logic of the composite criterion is unassailable.

THEORY AND CRITERIA IN INDUSTRIAL PSYCHOLOGY

It is interesting that although it does not make sense to talk about a theory of
criteria per se, it is probably impossible to develop any type of behavioral theory in
industrial psychology without a criterion. In fact, theory in industrial psychology may
only be possible if one ignores the criterion problem—otherwise we would never get
around to being able to theorize.

As an example, suppose one is concerned with the need-hierarchy theory of Maslow
as applied to motivation of managerial personnel. The theory itself does not concern
itself with how to measure the different needs—it simply defines what is meant by
each particular type of need. The researcher attempting to substantiate or disprove
the theory must decide how he is going to measure each of these needs. These
arbitrary measures then become his criteria. Obviously, his research finds are going
to be important for the theory only to the extent that his criteria are relevant, that
is, they truly represent the constructs of the theorist.
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One might wonder at what would result if theorists were restricted to theorizing
only in terms of empirical or actual criteria rather than in terms of the original con-
structs. Indeed, we might suggest that perhaps this has already become the case all
too often in industrial psychology. Do industrial psychologists worry so much about
the criterion that they tend to be reluctant to theorize in terms of constructs? In the
viewpoint of the authors, the answer would have to be yes. An overconcern with the
criterion problem can only lead to a restriction on theory development. The theorist
must not have to worry about how to measure—let that problem come later. Only
when the industrial psychologist becomes willing to release his secure hold on a
measurable criterion while he does his thinking will we be likely to see any sub-
stantial advances in theoretical developments.
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The preceding chapter presented the criterion problem from a conceptual point of
view. We now turn to the more specific problem of why and how criteria are used in
industry. We will examine the respective strengths and weaknesses of various criteria
as well as the research that has been helpful in adding to our knowledge in this impor-
tant area. Criteria are necessary if we arc to know how well people perform their jobs.
Since performance more or less implies evaluation, a contribution of industrial psy-
chology is in determining objective, scientific methods and techniques conducive to
more valid evaluations of performance on the job.

TYPICAL INDUSTRIAL CRITERIAY \

Many measures are used by the industrial psychologist to appraise job performance.
Which of these are used often depends upon the specific set of circumstances. Table
7.1 identifies cleven of the most commonly used criteria. In addition to being aware
that criteria selection varies, it is also important to know that performance appraisal
can take place at different stages of job experience. There are primarily three different
kinds of evaluative circumstances, or situations, in which one might be interested in
evaluating a job incumbent. For example, one can evaluate performance during train-
ing while the individual is learning the skill or task. In addition, one can evaluate per-
formance while the individual is actually on the job. Further, one can create artificial
job environments for purposes of potential performance evaluation, Such artificial
work situations are generally referred to as simulated job or task settings. They have
become exceedingly popular in recent years and are used quite widely by the military
services. They are becoming increasingly popular in industry since using simulated
tasks isless costly and involved than hiring and waiting for job performance measures.
Another advantage of the simulated job situation is that generally ‘one can introduce
better controls and thereby reduce criterion contamination problems. Recent examples
of simulated tasks at the executive level in industry are the “in-basket” test and com-
puterized management games: Both will be discussed presently.

195
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TasLe 7.1 Different Performance Measures and Different Evaluative Situations
in Industrial Settings®

Evaluative Situation

Training Actual Job Simulated
Performance Measure Performance Performance Job Performance
Rate of work time to leamn amount per umt amount per unit time
time
Quality of work ratings ratings ratings
Accidents and breakage accident rate accident rate accident rate
Dollars earned earnings earnings simulated earnings
Job knowledge ratings or test ratings or test
Job tenure time to learn length of time
Absenteeism number of days number of days
Rate of advancement improvement during  salary history— simulated earnings
training promotion history
Supervisory judgments  ratings ratings ratings
Peer judgments ratings ratings ratings
Self-judgments ratings ratings‘ ratings

@ One example listed 1n each category.

As an example, consider the general measure of accidents listed in Table 7.1. By
accidents we refer to a variety of incidents which result in damage or lost time to
product, equipment, or personnel. The use of this mcasure as a criterion in either
training or actual job performance would probably involve a tally of the actual num-
ber of such incidents observed over a period of time with, perhaps, a conversion to a
dollar base for comparison purposes. In the case of the simulated job settings, how-
ever, it is often possible to talk in terms of the number of theoretical accidents rather
than real accidents. It is obviously better to have a “theoretical” accident than a real
one. An excellent illustration is in flight simulation in which a pilot may have an “ac-
cident” which only occurs in theory rather than reality—thus saving large sums of
money and lives while, at the same time, accurately assessing a pilot’s flight skill. Oar
purpose, however, is not to argue for simulated criteria situations although they seem
to be quite ideally suited for many types of performance evaluation.

SOME EXAMPLES - /

The measures listed in Table 7.1 fall mto several categories. For example, some of
them aré"production measures, others are personal data measures (for example, tenure
and absenteeism), while others are’judgmental in nature (supervisor and peer ratings
and self-ratings).

PRODUCTION DATA - /

Of these major categories, one might logically expect production. data to be the
most frequently used criterion data in industrial settings. Interestingly enough, this
does not appear to be the case. Schultz and Siegel (1961a) point out that production
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records have been psed, far less extensively than one would expect, and they conclude
that such criteria are probably most useful for routine, manual jobs.

Some of the best data on production criteria has been provided by Rothe and his
coworkers in a series of studies of output rates among such diverse occupations as
butter wrapper (1946a, 1946b), machine operator (1947, 1959, 1961), chocolate
dipper (1951), and coil winder (1958). Their data offer ample p_rq&f"tbgt job per-
formance as measured by production data is subject to substantial time variations.
Correlations on the reliability of production data ranged from 0.05 to 0.85, with the
magnitude being influenced by the length of the time period between measures.
Other reliability information on production data has been provided by Ghiselli and
Haire (1960); they found the correlation between weekly time periods to be con-
siderably higher for adjacent weeks than for weeks widely separated.

PERSONAL DATA Y

Often it is easier to acquire information about a person’s job behavior that is not
in terms of a production figure. Data concerning eeﬁ](: number of times a person is
absent from his job, the number of times he is late? the number of grievances he has
submitted, and the number of accidents and/or work stoppages he has had are all
medsures which have been used to define the difference between good and poor em-
pigxggs. In using such measures there is often the implicit assumption that they are
related to production performance in some manner—that is, that tardy. workers are
also those who will produce less. Actually, this is an extremely risky assumption. In
fact, as we will point out in a later section, the relationship of personal data measures
to_production measures is most often very low. Thus, if these measures are used to
define job success it is important that they be considered relevant criteria in their
own right, rather than simply a substitute for a more direct measure of job produc-
tivity.

Examples of the use of personal data as criteria in industry are quite numerous. To
illustrate, Baumgartle and Sobol (1959) demonstrated a rclationship between job
absenteeism and personal history and organizational characteristics. Similarly, Argyle,
Gardner, and Cioffi (1958) used both absenteeism and turnover measures in addition
to productivity as criteria for the effect of different supervisory methods.

JUDGMENTAL DATA

Although there is no published information, one would probably be fairly safe in
deciding that criteria involving judgments is the most frequently used type of criteria)
Out of curiosity we selected a random sample of 50 articles from the Journdl of Ap-
plied Psychology for the period 1960-1965 and examined them to see what criteria
were used. Table 7.2 is a summary of this survey. The results indicate a_tendency for
judgmental criteria to bg‘usgd‘ﬁ]ogq often than either personnel or production datéj;’
(The numbers for frequency of each type add to more than 50 since some studies
used multiple criteria.) Twelve of the fifty articles sampled did not use any criteria
in the usual or accepted meaning of the term.

Because of the frequent use in industry of judgmental criteria, we shall devote our
major attention in this chapter to a description of the various rating techniques and
problems as they apply to industry.
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TaBLe 7.2 Number of Times Different Criteria Were In.
volved in a Selected Sample of Research Studies

Type Frequency Percente
No cnteria 12 24
Production critena 13 26
Personal criteria 9 18
Judgmental criteria 23 46
57

@ Percentages exceed 100 because some studies used multiple critena.

JUDGMENTAL CRITERIA

One way of determining how good or how poor a particular employce might be is
simply to ask somebody. We might ask his supervisor and obtain a supervisory judg-

ment of competence, or we might ask his fellow workers and obtain a peer judgment.

We might even ask the worker himself and obtain what is known as a self-judgment.

While this procedure may seem almost too simaple a way to obtain criterion infor-
mation—particularly the self-judgment method—an experience of one of the authors
may serve to suggest that one should not overlook the obvious:

A number of years ago a major university was having a great deal of difficulty with
its scholarship students. Every year a certain percentage of the freshman class was
given scholarships based upon high school performance, a battery of entrance tests,
and teacher recommendations. However, every year about 40 percent of these students
would fail in the first semester. In desperation, the university began a large-scale
research project in an attempt to improve prediction of success. A wide varicty of
data were collected. Students were given large numbers of tests, ratings were obtained
from peers, teachers, and principals, etc. However, when all the data were analyzed,
nothing seemed to predict success. That is, nothing but the simple question “How
well do you cxpect to do in your first term in college?” The answers to this gave a
high positive corrclation with obscrved first term performance. The moral of this
story would seem to be, if you want to know how well a person is going to do, why
not ask him?

Now, the discerning reader will alrcady be asking the critical question “How do
you know you will get an honest response?”” Suppose the high school student thinks
that the way in which he responds to this question will play a role in determining
whether or not he will receive a scholarship. Will he still admit that he does not
think he is going to do very well in his studies? In all likelihood, not—he Has too
much at stake to be completely straightforward in his response. Instead, he will
probably tend to respond in what he feels is the “most desirable” fashion.

Thus we have before us the classic problem of the value of subjective information.
If honestly given it is a very rich source of data. How can one solicit such information
and be relatively certain that the data obtaincd are “true” rather than biased? Perhaps
one can never be completely certain, although a knowledge of the kinds of errors
most apt to occur can be helpful.
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ERRORS AND BIAS IN PERFORMANCE APPRAISAL

Since human judgment is all too often subject to the influence of bias, prejudice,
and other subjective and extraneous influences, the problem of obtaining objective
and accurate assessments uncolored by these influencgs is tremendously difficult.

Guilford (1954) has classified the different kinds of constant errors which are apt
to occur in the rating process and suggests certain precautions which can be taken.
Constant errors arc those which result from some systematic bias on the part of the
rater and are usually somewhat easier to cope with than those rater errors which are
nonsystematic or random.”

{ERRORS OF LENIENCY &

/ Every rater tends to carry around his own built-in set of standards or frame of
reference. which he uscs in making performance appraisal judgments. One of the
major problems is to cquate different raters for differences in their standards so that
their ratings can be compared. Some raters nught best be described as being generally
“easy” or lenient, while others may be classed as being “hard” or severe in their
judgments or ratings. When a rater is overly severe he is said to be making an error of
negative leniency, while easy raters make the error of positive leniency.

The following diagram illustrates the distributions of ratings one might get from
two different raters—one who is overly lenient and the other who 1s overly severe.

Ability as judged “True' ability Ability as judged
by a “'severe’’ rater by an‘‘easy’’ rater

Low High
C Abili
, , ) : ity
There are several ways in which rating systems can be designed to help avoid the
leniency error. The first method is to define clearly the categonies or “anchor points”
used on the scale. For example, if we were requesting supervisors to rank their sub-

ordinates on “total proficiency,” we could use either of the two scales shown below.
Scale A )

| I\ | ] 1 ] | J
| | | I i ] ! | 1
1 2 3 4 5 é 7 8 9
Degree of proficiency
Scale B | — | | { | | | il |
I 1 T | ! | ] | LI
None Low Average High Extremely high

Degree of proficiency

Scale A has no anchor or reference points which the rater can use as a guide; he
must establish his own. The risk is that different raters will define the points differ-
ently. With Scale B a number of the points have been defined for the rater, with
the probability of reducing the problem. These anchor points do not completely solve
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the leniency problem, since one rater’s “low” might be another rater’s “average.”
However, the verbal scale introduces the possibility of a common frame of reference/

An anchoring procedure which is potentially more effective than the one given in
Scale B is know as the “Key-Man” method) It is discussed in detail in a following
section and involves using actual individuals as anchor points.

‘One of the most, widely used methods of combating the lemency error is to employ
the forced- distribution technique. This is a procedure which requires the rater to place
a certain proportxon of his responses into different categories. Such a distribution is
shown in Figure 7.1

.Requiring all raters to adhere to a standard distribution in terms of the number
of f persons that must be assigned to each category is an effective method of aygndmg
errors of leniency. It does, however, often cause raters to become slightly disgruntled
at being forced into so strict a response pattern. It also takes a great deal more time
since care must be taken to have the right number in each category.

Proportion of responses

/ allowed in each category

26

20 20

5 5
[ ] [ 2]
1 2 3 4 5 6 7 8 9
Degree of proficiency

Figure 7.1. Forced distribution.

THE HALO EFFECT ™'

Although this error was mentioned in the preceding chapter, perhaps a few addi-
tional comments are necessary here. The halo error is a tendency to let our assessment
of an individual on one trait mﬂuence our evaluation of that person on other spec1ﬁc
traits. Therefore, if we felt that Worker X was a top-notch employee in one respect,
we might tend to rate him very high on all traits, even though he may be rather
mediocre on some.

This is a very common type of error and is also one that is very difficult to correct.
Symonds (1925) has suggested that’it is most likely to occur with the following traits:

Traits not easily observed

Unfamiliar traits

Traits not easily defined

Traits involving interpersonal reactions
Character traits

Vb W N

- LOGICAL RATING ERRORS

;_This error is quite similar to the halo error. In the halo error the rater unwittingly
lets his judgment of certain traits be influenced by his assessment of the individual on
other traits. A logical error involves a rater who tends to give a person a_high score
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on one specific trait simply because he feels the individual possesses a lot of a second

specific trait and he feels the two traits. arg logically related. When a_rater tends. ta
overestimate the true relationship- between traits, he probably commits this rating
error.,

‘

{ CONTRAST AND SIMILARITY ERRORS\’

The contrast error is a rather interesting type of bias. It refers to a general tendency
on_the part of a rater to judge others in a manner opposite from the way in_ which
he perceives himself. If he perceives himself as beitig véry honest, for example, his
tendency would be to rate others slightly lower than normal on the “honesty” dimen-
sion. The opposite of a contrast error, which might be called a similarity error, is for
the rater to rate other people in the same way he perceives himself. An illustration
of this would be a rater, feeling himself very honest, who attribités high honesty to
all other individuals as well. In other words, raters should be trained to rate others
and not themselves/

CENTRAL TENDENCY ERRORS *

Some judges or raters are often very reluctant to make extreme judgments about
other indiyiduals. This reluctance results in their tending not to use the extreme scale
scores on the rating instrument. This, in turn, results in a substantial change of shape
in the distribution of scores for that rater, as can be seen in Figure 7.2. Notice that

“True’ ability
distribution

Distribution of ratings
from a judge making
a central tendency error

Figure 7.2. The effect of a central tendency error upon the shape
of a distribution of ratings.

the dispersion (variability) of the judgments is much less for the rater making a
central tendency error. This kind of error thus results in a restriction of range of the
criterion scores—an artifact which can have an effect on subsequent validity co-
efficients (see Chapter 2). One of the better ways to avoid this error is by using the
forced-distribution system;previously discussed.

(_PROXIMITY ERRORS .

§’The last error we shall consider usually comes about from the way in which the
variaus_items have been placed or ordered on the rating form. Sometimes referred to
as an “order-effect,” this erroi fitustrates the “influence that surrounding items have
on the tating one gives a person on a particular item. If the preceding item was a trait
onwhich the individual was given a very favorable rating, the rater may tend to let
the favorable response “set” caity over to the next itém on the list, The result will be
a rating on_the next item slightly higher than might otherwise be given. There is
always the.possibility of the_teverse reaction occurring. If the preceding items have
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been on traits in which the worker was generally rated hlgh when the rater gets_to
a trait in which the worker truly deserves only a “moderate” ranking, he_may give a
father unfavorable score simply because of the contrast effect of the preceding items.

"The most common procedure for minimizing proximity error is to have several
different forms of the rating scale, with the items in a different order on each form.
Unfortunately, when the number of items becomes large, systematic control over
item order becomes extremely complex and difficult in most practical situations. Com-
mon practice in avoiding this error is usually limited to constructing only two forms,
with the items assigned to each form using a table of random numbers. | it

JUDGMENTAL METHODS OF APPRAISING PERFORMANCE

The industrial psychologist has a choice of methods to establish a procedure for
appraising job performance involving judgments on the part of individuals. These
methods may be grouped into classes dependmg upon the kind of companson Te-
quired of the individual doing the appraising. The three most commonly used are
rating systems, ranking systems, and paired comparisons.

RATING SYSTEMS

The mechanics of any rating scale system are quite simple. The task of the judge is
to make a judgment concerning the degree to which the individual possesses, Or 1s
described by, a particular characteristic. While it may take many different forms, its
one distinguishing characteristic is that the judge may give two individuals the__aanle
score, a feature not found in the other two methods.

NUMERICAL RATING SCALES :This form is probably the most popular and common
type of rating scale. Such scales are often called “graphic scales.” An example is
given below:

Can he be depended upon?

| N 1 } | |
I i | I [ I 1 I L
1 2 3 4 5 é 7 8 9
Never Sometimes About Usually Always
half the
time

The task of the judge is to give each worker a score from 1 to 9 which best describes
his “degree of dependability.” The criterion score for a worker is usually the average
score of all judges. In the situation where a number of different questions comprise
the criterion (for example, degree of dependability, general level of work knowledge,
relations with other workers, etc.) the problem becomes more complicated. Often
the total criterion used is simply the total score of all questions.; However, when
multiple questions are used to evaluate workers, one immediatel;r must face the
composite versus multiple criterion problem discussed in thc preceding chapter.
An approach becoming more popular in such situations is to factor analyze the
questions to determine underlying independent criterion dimensions and then to
assign “factor scores” on each of these dimensions which are then used as the
criteria.
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STANDARD SCALES  Another type of rating scale involves the use of a set of standards
or_examples for comparison purposes. These are used in place of, or along with,
the verbal anchor points found with the graphic scale. A standard scale designed
to evaluate dependability might look like this:

How dependable is he?

. | I | | | | | |

| ] | ] | | | |
Bob Peters Ray Jones Cal West Jim Ernst Tom Williams
(lowest) (low) (middle) (high) (highest)

The rater can then compare the man he is rating with men on the job who are
designated as scale referent points. This method is also sometimes referred to as a
mdn-to-man comparison scalc.

The major difficulty with standard scales exists in finding appropriate standards.
This usually requires some careful prescaling of a group of present employees. There
is also the very touchy problem of using the names of these men without any em-
barrassment. Thus, onc must be very careful that the standard scale is not allowed
to be made public. Another difficulty 1s that the mtervals between the men on the
scale arc often not of cqual magnitude.

The advantage of the method is quite clear. As long as a group of judges can
agree on the qualifications of a small group of workers who are well known to all
judges, a ready-made comparison scale is provided which assures that all the judges
will have a common referent in rating the rest of the men.

CUMULATED POINTS SCALE (CHECK LIsT) Many rating scales require the judge
to check or indicate which of a number of statements, adjectives, or attnbutes are
descriptive of the person being rated. For example, the rating form shown m Figure
7.37is répresentative of an adjective check list.

Check only those adjcctives which describe the person being rated.

____friendly . tenacious _____ selfish
___._._cager . willing ___radical
withdrawn crucl _ greedy
—___aggressive ____stingy . stubborn
_—__spoiled _____defiant ___helpful
__.... happy conservative quiet

Figure 7.3. A typical rating descriptive check list.

Each person is assigned a total score based upon the particular items checked.
In the cxample shown, a person might receive a +1 for cvery favorable adjective
and a — 1 for every unfavorable adjective. In more claborate check lists, the different
items may be assigned differential weights. For example, Uhrbrock (1961) has
scaled 2000 statcments concerning worker behavior. Each statement has been given
a mean scale value of its perceived favorablencss in describing a worker. Statements
can then be selected for use on a check list which in turn is used by supervisors
to rate their employces. The method of scoring could be based upon either the
total (algebraic sum) scorc for those items checked or, perhaps, the median
(middle) scale value of all the items checked. Some examples of Uhrbrock’s state-
ments, along with their scale values, are shown in Table 7.3.



TasLe 7.3 Some Examples of Worker Descriptions and Their Scale Values

Item Mean S.D.

1. Is dynamic leader who stimulates enthusiasm 109.38 242
2. Does superior work 108.75 331
3. Is exceptionally reliable 108.75 331
4. Is extremely accurate and efficient 108.75 3.31
5. Has remarkable mastery of all phases of work 108.75 331
6. Supervises with rare skill 108.13 3.90
7. Is an expert on his job 107.50 433
8. Eams highest respect from others 107.50 433
9. Shows top potential for advancement 107.50 4.33
10. Does exceptionally good work 106.88 5.83
11. Performs tasks exceptionally well 106.25 599
12. Consistently has exceptional output 106.25 5.99
13. Has exceptional skill in motivating others 105.63 6.09
14. Quality of work is exceptional 105.63 7.88
15. Quality of work is superior 105.63 6.09
16. Is an outstanding worker 105.63 6.09
17. Is outstandingly accurate 105.63 6.09
18. Is highly ingenious . 105.63 6.09
19. Has high integrity 105.00 6.12
20. Stimulates his employees 105.00 6.12
21. Has unusually high output 105.00 6.12
22. Inspires people to do their best work 105.00 6.12
23. Works well under pressure 105.00 7.07
24. Is highly efficient 105.00 791
25. Is unusually creative 105.00 791
26. Maintains stability and poise during periods of sustained pressure 105.00 791
27. Will make exceptional progress with company 105.00 8.66
28. Shows exceptionally dependable performance 104.38 6.09
29. Has superior ability to foresee consequences of action 104.38 7.04
30. Works harmoniously with others 104.38 7.88
31. Can be relied upon to find a solution to a new problem 104.38 7.88
32. Has excellent judgment 104.38 8.64
33. Is clearly superior mentally 104.38 8.64
34. Quality of work is at unusually high level 103.75 4.84
35. Is a real find 103.75 5.99
36. Has unusual sense of responsibility 103.75 5.99
37. Is extremely successful in working with others 103.75 5.99
38. Knows job thoroughly 103.75 6.96
39. May be counted on in a crisis 103.75 6.96
40. Shows unusual skill in control of quality 103.75 6.96
41. Makes sound decisions promptly on difficult problems 103.75 6.96
42. Has excellent knowledge of all phases of job 103.75 8.57
43. Operation is of highest quality 103.75  10.53
44. Has immense capacity for responsibility 103.75  10.53
45. Is excellent prospect for advancement to position of greater responsibility 103.75  10.53

Source: R. S. Uhrbrock. 2000 scaled items. Personnel Psychology, 1961, 14, 375-420.



Performance Appraisal 205

4 CRITICAL INCIDENT CHECK LIST The criticalincident technique is a procedure
‘developed by Flanagan (1954). As ‘normally used, it can probably best be described
as_a check list rating procedure. However, it is also sufficiently different in its de-
velopment that it deserves separate mention. The method involves three distinct
steps:

1. Callecting critical incidents

2. Scaling the incidents

3. Constructing the check list scale

Step one is what makes this method unique. The term critical incident refers to all

those_on-the-job behaviors of people which the supervisor would consider to be
“noteworthy.” Noteworthy, in turn, can refer to instances of either outstandlngly
goW or “bad” on-the-job behavior. Each supcryisor, in other words, is asked to
provide as_many instances of outstanding actual job behavior as he can recall.
These job incidents are then presented (step two) to a group of experts who assign
scale ‘values as to the degree of desirability of thjs incident.

In stgg “thrce a check list is constructed which includes only those statements or
incidents felt to be relevant to defining “good” and “poor” workers. These check
lists can then be used by a supervisor to rate his workers. In rating a worker, he
simply Blices a check mark alongside each incident that he has observed that
worker “commit” or exhibit. The score for a worker is usually taken as the mean
or median scale value of all incidents checked for him (total score can also be
used).

The critical incident check list has the great advantage that it is based upon
actua] job_behaviors or incidents. A supervisor is not placed in the position of being
forced to-judge traits or to rank his workers, etc. He only has to respond in terms
of whether or not he has or has not observed a particular incident on the part of
each workeﬂ Kirchner and Dunnette (1957) have reported favorable results in a
study following somewhat the procedure outlined above.

Before leaving the critical-incident method, it should be pointed out that it
has more generality and application than simply being a source for performance
appraisal check list items. Job-based behavior incidents have been used very suc-
cessfully in research in the areas of leadership (Fleishman, 1955), organizational
values (Shartle, Brumback, and Rizzo, 1964), and creativity (Buel, 1960).

 RANKING SYSTEMS

A_characteristic of a rating system is that it permits two or more individuals to
have the same ratmg or scale value. A ranking system by its nature discourages this.
Slm_E]C mnkmg requires that the judge order the individuals from highest to lowesn
Thus, a particular group of supervisors might rank ten employees as shown below:

Supervisor A Supervisor B Supervisor C

1. Axel Cerny Axel
2. Bond Axel Bond
3. Cerny Dixon Dixon
4. Dixon Bond Cerny
5. Engle Engle Frye
6. Frye Green Engle
7. Green Frye Houghton
8. Houghton Jones Green
9. Inman Inman Inman
10. Jones Houghton Jones
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Each man can then be assigned an average rank.\

-

A B C  Average Rank
Axel 1 2 1 13
Bond 2 4 2 2.6
Cerny 3 1 4 2.6
Dixon 4 3 3 33
Fngle 5 5 6 53
Frye 6 7 5 6.0
Green 7 6 8 7.0
Houghton 8 10 7 8.3
Inman 9 9 9 9.0
Jones 10 8 10 9.3

Ranking systems have the inherent advantage.in that they arc extremcly simple
to_explain and are usually easily accepted by the persons assigned as judges. _Rnc
procedure “makes sense” to them. It also has the advantage of. permitting a rater
to rank fairly large numbers of individuals without great difficulty. A rule of thumb
recognizes that satisfactory and reliable results with a ranking system can be achieved
with N as large as 50 to 60.

Guilford (1954) has pointed out another advantage of ranking. Since the judge
is forced to make man-to-man comparisons rather than absolute comparisons, he
must compare individuals when deciding to place one above the other.

As previously mentioned, the method does*force the judge to discriminate be-
tween the individuals being ranked regardless of whether he feels they are truly
different! Suppose the ten men given in our earlicr example were rather equal in
their ability. The judges would then probably have an cxcecdingly difficult time
trying to rank order the men, and the rankings of a judge would be highly decep-
tive as to the relative merits of the ten men in question. Onc way to check on this
possibility, of course, is to use several judges. If the judges agree in tcrms of their
rankings, the possibility of there being no “real” or true differences among the men
can be discounted. In the earlicr cxample, the judges appear to be reasonably con-
sistent in judging who is a good and who is a poor worker. Thus, their choices must
be predicated on some rcal rather than random reasons for ordering thc men in
question. This is one excellent reason for using multiple judges whenever possible
and for computing the agreement among judges with some index such as a correla-
tion coefficient,

PAIRED COMPARISONS

Although the rank order systems implicitly require that a man be compared to
others on the list during the ranking process, this is not systematically built into
the method. A procedurc which does systematically force the rater to compare
each man with every other man is known as the method of paired comparison. For
example, consider the situation where four employces are being evaluated by a
supervisor. If we form all possible pairs of men, we shall have N(N —1)/2 such
pairs formed; in our case, 4(3/2) = 6 pairs.

Workers Possible Pairs

A (Agnew) A with B B with C
B (Baker) A with C B with D
C (Cooper) A with D C with D

D (Davis)
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The usual procedure, then, is to present each of the pairs (one at a time) to_the
supervisor. The supervisor indicates (usually with a check mark) which of the two
mén he feels to be best. A paired comparison matrix can then be constructed like
that shown below, in which the following rule is used: Whenever a supervisor
prefers a column to a row, place a mark in that cell.

Sample Paired Comparisons Matrix

Worker
A B C D

Worker

Suppose supervisor X makes the following judgments about the six pairs of
workers:

A v vs C
A v (© vs D
® vs D @ vs D

If we place tally marks in our matrix using the above rule we have the following:

A B C D
A X X
B
¢ X
Plx X X
Total 1 3 2 0
Proportion of ime  0.33 1.00 0.67 0.00

preferred over
other persons

Thus, this supervisor rates B as the best worker, followed in order by C, A, and
D. In actual practice, the judgments of a number of judges are included in the
matrix to provide a more stable estimate of the order of merit of the men being
evaluated. In addition, it is common practice to convert the proportions within
each cell to standard scores (Z scores) and then find an average Z score for each
column.! This average Z score is then the scale value for the person who is repre-
sented by that column in the matrix. The advantage of this latter procedure is that
these scale values may be taken as representing not only the rank order of worker
ability, but also as an indication of the degree to which two workers differ in ability.

1 A Z score is a “normalized score” in that it has been adjusted for differences in rater means
and rater variances.
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A simple illustration based upon the responses of ten hypothetical supervisors to
the four men rated above may be helpful. First let us consider the following tally
matrix

A B C D
XXX XXXX XXX
A §XXX XXXX
8 X XXX X
c [ XXX X Tally matrix
XX
D XXX XXXX XXXX
XXXX XXXXX XXXXX

Now let us convert the tally matrix to a proportion matrix, where we define a
proportion as */y, where n equals the number of tally marks in a cell and N equals
the number of judges or number of possible tally marks. It is customary to enter
proportions of 0.50 in all the diagonal cells, even though we do not actually ever

present a person paired with himself to the judges.

A B C D
A 0.90 0.80 0.30
-
B 0.10 0.30 0.10
Proportion matrix
C 0.20 0.70 0.10
D 0.70 0.90 0.90

The next step is to convert the proportions to Z scores. (A table for doing this

can be found in any elementary book on statistics.)

A 8 C D
A 0.00 1.29 0.84 —0.53
Bl -—1.29 0.00 —0.53 —1.29 7 score
c| —o084 0.53 0.00 —1.29 | Mmatx
D 0.53 1.29 1.29 0.00
Total —1.60 an 1.60 -31
Mean —0.40 0.78 0.40 —0.78 = Individual
scale value
Mean +0.78  0.38 1.56 1.18 0.00

If we add a constant of 0.78 to all scale values to remove

negative signs, the
individuals can then be represented along a continuum of merit:

D A C B

+ L1 1 *n | l | S J | + | S l + [ [

l T ] T L | T T T T l' T T T T ] L] T Al T l
0.00 0.50 1.00 170 2.00
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Notice that the distance between C and A is considerably larger than the distance
between D and A or B and C. If the assumptions of this method have been met,
these relative distances may be taken as being indicative of the relative differences
in merit among the individuals being rated—an appealing characteristic of this
performance appraisal method. For a more detailed coverage of paired comparison,
refer to Edwards (1957) or Guilford (1954).

One of the drawbacks of the method of paired comparisons is that it is not par-
ticularly uscful when the number of individuals to be rated becomes large. Earlier,
it was pointed out that a supervisor could probably successfully rank order 50 or 60
workers. If we tried to usc the paired comparisons procedure, we would have

50 (49) /2 = 1225 pairs

Even if a supervisor could work at the rate of six pairs each minute, it would
require more than threc hours to accomplish the rating. The larger the number of
persons to be rated, the more astronomical becomes the time requircment.

FORCED-CHOICE SYSTEMS

One of the most popular methods for obtaining appraisals of performance is
through the techmque known as “forced choice.” This rating method, which was
an outgrowth of the usual problems encountered in the development of personality
measurement instruments, was quickly adapted for use in performance appraisal.
Historically, the method scems to have onginated with Horst during the early 1940s,
and was also used by Wherry at about the same time.

The method has been used in a wide variety of situations and for a wide variety
of purposes. In an excellent critique of the forced-choice method, Zavala (1965,
p- 117) summarizes as follows:

The FC techmque has been used to rate professional personnel such as Air Force officers
and servicemen (Gough, 1958; Wherry, 1959), highway patrolmen and police officers |
(Peres, 1959; Stander, 1960), engmncers (Lepkowski, 1963), teachers (Leftwich, 1962; ¢
Tolle and Murray, 1958), and physicians (Newman and Howell, 1961; Newman, Howell,
and Harns, 1957). The FC concept has also been used to develop tests for rating or
measuning interests (Bendig, 1958; Pecl, 1961), leadership and supervision (Izard and
Rosenberg, 1958; Wollack, 1959), and employee attitudes (Miller and Gekoski, 1959).
Gordon (1951), Denton (1954), and Hatch (1962) have put FC techmques to use in
personality measurement and to obtain measures of empathy. The FC approach has also
been used 1n problems related to signal detectability and auditory thresholds (Lukaszew-
ski and Elliott, 1962; Swets, 1959). Blackwell (1952) used the FC method for the psy-
chophysical measurement of sensory functions. Webster (1959) developed a figure-
preference test using the FC technique.

CONSTRUCTION OF FORCED-CHOICE RATING SCALE Guilford (1954, p. 275) has
outlined very clearly the appropriate steps to be followed in developing a forced-choice
instrument—so clearly that they are worth reiterating here. He suggests the follow-
ing eight steps:

1. Descriptions are obtained concerning persons who are recognized as being at the
highest” and lowest extremes of the performance continuum for the particular group to
¢

be rated.
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2. Descriptions are analyzed into simple behavior qualities, stated in very short
sentences or phrases or by trait names, which may be called elements are used to construct
items.

3. Two values are determined empirically for each element: a discrimination value and
a prqugence value. The discrimination value is an index of validity, and the preference
value is an index of the degree to which the quality is valued by people like_the raters
who will use the instrument.

4. 'In forming an item, elements are paired. Two statements or terms with about the
same High preference value are paired, one of‘yhlch is valid and the other not. Both
should have “face valxdlty" for the rater, i.c., the rater should think that thcyawhath
favorable for superior performance in the group rated. Two statements or terms with
about equally low preference value are also paired, one being valid and the other not.

5. Two pairs of statements, one pair with high preference value and one with low pref-
erence value, are combined in a tetrad to form an item. The reason for this kind of com-
bination is that although the average rater will not object to picking one of two favorable
descriptions for a person whom he knows, he sometimes balks at picking one of two
unfavorable descriptions. Sometimes a fifth, neutral, description is added to form a pentad,
but this is less common. An example of a tetrad follows:

careless
serious-minded
energetic
snobbisll

The traits ““serious-minded” and “energetic” would have been found to have equal pref-
erence value because they were applied about equally often as favorable traits in
describing the type of personnel for whom the scale was developed. The trait “serious-
minded,” however, was found to be valid, since it was applied to the high criterion group
significantly more often than to the low criterion group. The traits “careless” and “snob-
bish” were found equally unpopular, but “careless” discriminates the low from the high
criterion group.

6. The instruction to the rater is prepared. The rater 1s to react to each tetrad as an
item, saying which one of the four best fits the ratee and which one of the four is least
approprate.

7. An experimental form of the instrument is tried out in a sample for which there
is an outside criterion, for the purpose of validating the responscs when the descriptions
are set up in this form. Discriminating responses are determined, and, if desired, differ-
ential weights are assxgned

8. A scoring key is devised, based on the results in Step 7. Ordinanly, a vahd favorable
trait marked as most descriptive of the ratee recewves a positive weight, also a valid, un-
favorable trait judged as least descriptive.

RATIONALE  Of course, from the above description the logic of the name “forced”
choice” is immediately apparent, in that the rater is continually being forced to
select from among cqually favorable (or unfavorable) alternatives. This supposediy-
prevents the rater from deliberately checking only the most favorable traits when
rating those workers to whom he might wish to show some degree of favoritism.
If he chooses his responses strictly on the basis of how favorable they appear to be,
then he will in theory have no reason for selecting one trait over the other in any
pair since they have been equated on this basis. Thus, his choice would be a random
one and, by chance, he will end up selecting the discriminating trait half of the
time.
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Since cach tetrad has one favorable pair (with a positive discriminator in it) and
one unfavorable pair (with a negative discriminator in it), a random selection in
each pair would mean that the rater would tend to choose a favorable discriminator
about half the time and an unfavorable discriminator about half the time. Thus,
a random or chance score would be zero (assuming we give a +1 for every positive
discriminator and a —1 for every negative discriminator checked). To the extent
that the rater 1s truly attempting to give an accurate asscssment of the worker, he
will tend to select traits which discriminate i the positive pair and not to select
traits which discnminate in the negative pair (assuming he is rating a good worker).
If he is rating a poor worker, his pattern would be reversed in that he would tend
to select the discnminating trait more often than chance among the negative
pair and select the nondiscnminating trait more often than chance m the positive

pair. Good workers should, thus, end up with high positive scores and poor workers
with high negative scores.

F{?@Mﬂoxca iNpices  The key to a successful forced-choice scale lies in the
eral types of indices which are obtamed for cach trait prior to constructing the
final version of the rating scale. The different indices are as follows:

A. Discriminative indices
B. Equating mdices
1. Preference index
2. Favorability index
3. Ilmportance mdex
4 Desirability index

Duscriminative Indices. The discnminative index 1s simply a measure of the
degrec to which a trait is found to differentiate between good and poor workers.
ATl the indices normally employed 1n item analysis are potentially appropriate for
use as measures of trait disciminality since one 1s exclusively concemed with how
vahd each trait 15 in predicting how good an employee mght be. For a discussion
of item analysis methods, consult any basic text in psychological testing.

Equating Indices The rationale of the forced-choice system requires that traits
be paired in such a manner that they are cqually “attractive” to the rater. In other
words, onc trait must not possess more of any characteristic which would lead to
its being picked over the other trait by a rater having a desire to bias his responses.
Sclection of traits 1 any pair is to be based solely upon their discriminating power
rather than m terms of any population stercotype about the traits themselves.

We are immediately led to the problem of attempting to determine what kinds
of trait charactenistics are apt to influence the response of a rater wishing to bras
his answers. Four such charactenistics might be considered as potentially important.

1. Preference for a trait. This can best be defined as the general tendency for
raters to use the trat with all people, regardless of whether they are good or poot
workers. Sisson (1948) defined this charactenstic as “the extent to which people, in
general, tend to usc it in descnibing other people.” In a sense, trait preference is
a measure of the commonness of a trait n the descrniptive vocabulary of raters.
Fquating pairs of traits in terms of their general preference would certainly seem
a logical step if one were trying to remove extrancous item characteristics which
were likely to influence the choice of a rater.

2. Favorability of a trait. Traits clearly differ in terms of their apparent favor-
ableness when used as a descriptor of people. As has been mentioned, the forced-
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choice format usually pairs two favorable traits with two unfavorable traits. It is
also important that the two favorable traits appear equally favorable and the two
unfavorable traits equally unfavorable, or the rater may be tempted to select the
most favorable in each pair in an attempt to make the ratce look as good as possible.

Trait favorability is probably the most commonly used index for cquating forced-
choice pairs. It is an index that is relatively easy to obtain by having a number of
judges rate each trait in terms of its favorableness to the person it is going to be
used to describe and using the mean scale value as the favorability index.

3. Importgnce.index. This index has been mentioned by Zavala (1965) and
is a measure of “the importance of the statement as a qualification for the position
in question” (Zavala, 1965, p. 118). This index rccognizes that a person with a
bias tendency is more apt to use a specific situation as a frame of refcrence than a
more general refercnce. That is, a rater who wishes to make a ratee look good may
be more apt to pick that specific trait which he feels is most important for the job
in question than he is to pick that trait which is the most favorable general de-
scriptor. The rater’s choice of which trait is the best to use is, therefore, likely
to be job specific. In order to successfully equate traits for their importance, it is
necessary that importance scale values be obtained (usually in the same general
fashion that onc obtains favorability scale valucs) for each different rating situation
—a task that may, at times, be difficult to accomplish.

4. Desirability index. In Chapter 4 the notion of social desirability was dis-
cussed as an influence in determining the mesponses of individuals to personality
inventories. The effect of this trait characteristic is probably equally important in
rating situations. Differentiating between favorability and social desirability is not
always an easy thing to do. Certainly, traits which are judged favorable are also
apt to be considered socially desirable. The distinction might be illustrated by
considering the favorability of a trait like intelligence which might be fairly high,
while its social desirability might tend to be somewhat lower due to a general cul-
tural reaction against “eggheads,” etc.

FRAMES OF REFFRENCE Not only are there a varicty of different indices which can
be used to equate pairs of traits in a forced-choice format, but there are also several
instructional sets or frames of reference which can be given to the judges when
obtaining scale values for cquating purposes. As a result, different mstructions are
apt to be quite critical. For cxample, if onc is intcrested in getting importance
indiccs, he might give the judges cither of the following scts of instructions: (1)
Gives each trait a score based upon how important you feel that trait is for success-
ful job performance, or (2) give each trait a score based upon how important you
think the rater eventudlly using the scale will feel the trait is for successful job
performance.

In the first instance, one obtains scale values based upon the judges’ own frame
of reference. In the second instance, the judges are asked to place themselves in
the “shoes” of the person who will eventually be asked to use the performance
appraisal instrument and to make judgments as if they were that person. The im-
portance scale values obtained under these two sets of conditions might turn out
to be quite different.

THE “IDEAL-MAN” STRATEGY A related problem to the frame of rcference question
is the rater strategy referred to as the “‘ideal-man” strategy. One very typical way
of biasing responses to a forced-choice rating scale is for the rater to sclect his best
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worker and mentally substitute his characteristics for those of the worker whom
he is actually rating and whom he wishes to have score well.

If he has no worker good enough to be used as a guide in rating, the rater may
draw a mental image of an ideal worker and use this as his frame of reference in
making his ratings. This type of deliberate biasing is extremely difficult to cope
with since, in a sense, the rater does not pay any attention to the kinds of trait
characteristics which the forced-choice scale tends to protect against. That is, the
rater tends to do an ‘“honest” job of rating, except the “man” he is rating when
he completes the scale is quite a different person than the one he is supposed to
be rating. When a rater is clever enough to adopt this rating strategy as a method
of raising the performance scores of his friends, ctc., there is little that can be
done to avoid the resulting bias, even with forced choice.

I

RESEARCH ON FORCED-CHOICE METHOD \<,
/ py

The method of forced choice has been the subject of a great deal of research
since its introduction in the 1940s. As with many ncwer methods, it has turmed
out to be somewhat less of a cure-all than many had hoped, but it still appears to
be one of the most cffective ways of reducing rater bias available to the industrial
psychologist. A bricf overview of some of the findings dcaling with various aspccts
of the forced-choice method will give an idea of the general status of the method.

FORCED-CHOICE ITEM FORMAT

In what has come to be considered one of the classic studies on the forced-choice
method, Highland and Berkshire (1951) compared six different types of item formats
in terms of (1) their odd-cven reliability, (2) their susceptibility to bias when
raters were instructed to assure a high score, (3) their validity against a criterion
composed of instructors’ rank orders of the students, and (4) their gencral pop-
ularity as determined by the raters.

The six different kinds of item formats used were:

1. Two statements per item, either both favorable or both unfavorable. Rater was asked to
select most descriptive of the pair of statements.

2. Three statements per item, either all favorable or all unfavorable. Rater was asked to
select the most and the least descriptive statement.

3. Four statements per item, all favorable. Rater was asked to select the two most descriptive
statements.

4. Four statements per item, all favorable. Rater was asked to sclect the most descriptive
and the least descriptive.

5. Four statements per item, two favorable and two unfavorable. Rater was asked to select
both the most and the least descriptive statements.

6. Five statements per item, two favorable, two unfavorable, and one neutral. Rater was
asked to select both the most and the least descriptive statements.

The results of the study led Highland and Berkshire to the following conclusions:
Reliability: All formats led to high reliability coefficients, although formats 5
and 6 might be considered as giving the best showing on this criterion.
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Vdlidity: Format 4 was generally found to be the most valid, with format 3
running a strong second. This indicates that the use of only favorable alternatives
seem to affect validity.

Rater preference: The preference of the raters for the six formats as (from most
to least preferred) 3, 1, 6, 5, 4, and 2.

Susceptibility to bias: The forms differed considerably in tcrms of the degree
to which they were resistant to deliberate attempts at biasing. The order of bias
resistance (from most to least) was 3, 2, 1, 4, 5, and 6.

Highland and Berkshire suggest that format 3 is the best of the six studied when
the four criteria listed above are considered.

COMPARATIVE VALIDITY OF FORCED CHOICE

The Highland and Berkshire study examined different formats of forced choice
among themselves. An equally important question concerns the validity and reli-
ability of the method when compared to other performance appraisal procedures.
In reviewing the studies which have purported to examine the advantage of forced
choice in terms of validity, Zavala (1965) makes the following points:

1. Too many studies of the validity of forced choice have tended to use other forms of rating
as a criterion. This is probably more of a reliability measure than a validity measure.

2. Most comparative studies seem to show a slight superiority for forced-choice over con-
ventional rating methods.

3. The longer the rating scales, the more apt the forced-choice method is to be superior.

4. The validity of a forced-choice scale is also apt to be a function of the kind of equating
index used in constructing the items.

SUSCEPTIBILITY TO BIAS

Although the question of validity is probably the most important one which can
be used to evaluate the forced-choice method, the question of the degree to which
the method is subject to bias or deliberate distortion is also critical. Indeed, the
method was specifically designed to reduce response bias, since response bias tends
to reduce validity.

The evidence on the effectiveness of the forced-choice proccdure as a bias reducer
is somewhat cquivocal. There appears to be little doubt that faking remains possible
under a forced-choice format, as indicated by Sisson (1948), Howe (1960), and
Howe and Silverstein (1960). However, there does seem to be substantial evidence
that the degree of fakability is reduced by forced-choice items. Karr (1959), Taylor
and Wherry (1951), and Izard and Rosenberg (1958) offer three examples of re-
search studies which indicate a resistance to faking by forced choice that excceds
that of other types of scales.

Waters (1965) has recently suggested that one of the major difficulties with
research on the fakability of forced choice has been that the “set” to fake the test
which has been established has usually differed from the “set” under which the
equating indices were originally obtained. Thus, the indices are never really com-
pletely appropriate for the actual appraisal situation. He suggests that there are
three different response sets under which equating indices may be obtained (re-
gardless of which index is being used).
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1. Honest appraisal: Answering as the respondent truly believes the statement applies to the
person being evaluated :

2. Social acceptability: Answering so as to appear acceptable to oneself and to others in
general

3. Success appearance: Answering so as to make the person appear to possess the qualities
necessary or desirable in relation to a particular job or activity

It is further suggested by Waters that fakability studies may be classified into

three general classes, depending upon how the response set and the group com-
position are varied. To quote from Waters (1965, p. 189), we have

1. Fakability studies: Sets and groups at least similar in the situations in which the
attractiveness indices are obtained and the scale 15 administered.

2. Generalization studies: Either sets or groups, but not both, changed from the
situation n which the attractiveness indices are obtained to the situation in which the
scale 15 administered.

3. Extension studies- Both sets and groups changed from the situation in which the
attractiveness ndices are obtained to the situation in which the scale is administered.

Fakability studies are not to be confused with the latter types of studies. They
are the only type which directly provide a test of how adequate the equating indices
are in doing their job. The latter two simply evaluate the generality of the index to
other situations. Unfortunately, according to Waters, most fakability studies to
date have been either generalization or extension studies; there is a strong need
for some research which directly attacks the fakability question.

NORMAN STUDY

One of the more interesting studies on the problem of forced-choice faking and
detection is the study by Norman (1963). He was concerned with the dynamics
of item popularity and item discrimination indices under normal conditions and
under faking conditions. In addition, he was interested in determining to what
cxtent faking, if it did occur, could be controlled and/or detected.

The major findings of the research relative to the behavior of the indices of
popularity and discrimination are given below:

1. Discnmination indices under normal and fake conditions were correlated approximately
zero.

Populanty indices under normal and fake conditions were correlated low (0.24 and 0.23).
Reliability of discnmination imdices under fake conditions was zero.

Reliability of discrimination indices under normal conditions was moderately high.
Reliability of popularity indices was nearly perfect under both normal and fake con-
ditions (0.97 and 0.98).

VW N

The last of these results (finding number 5) implies that the difference in
popularity between normal and fake conditions must also be very reliable (that is,
finding number 2, which says there arc substantial differences, can be modified
to imply that such differences are reliable and consistent). However, this was not
evaluated directly in the study.

Norman then suggests a procedure for developing a forced-choice instrument
which will have the same mean under fake conditions as it will under normal
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conditions, have a smaller variance under fake conditions, and have a highly sensi-
tive detection scale for identifying fakers. To accomplish this, he outlines the fol-
lowing steps:

1. Select items with high discrimination indices under normal conditions (select
more than will eventually be required).

- 0 +
Discrimination index
(normal condition)

2. Rank order the selected items in terms of the size of their differences in pop-
ularity under the normal and the fake conditions (see number 2 in above list).

-
Large negative change No change Large positive change
in popularity in popularity

3. Select items from both sides of zero (as many as desired), making certain that
the algebraic sum of popularity differences is equal to zero when completed.

Step 3 will ensure (since we know popularity differences are reliable) that the
mean test score of people under the normal conditions will equal that under the
fake conditions. This occurs since the mean of the distribution of test scores is
equal to the sum of the item popularities. Thus, mean scores under normal and fake
conditions are equated. Tests constructed with this procedure will also tend to
have smaller variances of their test score distributions when taken under a set to
fake.2 This is an outcome which tends to reduce the possibility that people who
are apt to fake will get high enough scores to be accepted.

To illustrate, consider the diagram shown below (Figure 7.4) in which we have
the distribution of test scores taken under normal conditions. (7.4a), the distribu-
tion of test scores taken under a set to fake (7.4b), and a composite distribution
made up of fakers and nonfakers (7.4c).

Examination of Figure 7.4c provides an indication of the controlling effect this
method exerts on deliberate fakers. In the usual performance evaluation setting,
we are interested in rewarding those people who score high on the forced-choice
form. Since the variance of the fake distribution is reduced, one can select the top
scoring people (those to the right of the cutoff line in 7.4c) without the risk of
getting too many fakers included among the selected or rewarded group.

Figure 7.5 shows five different empirical demonstrations of this restriction in
variance obtained in the Norman study.

2 The reason for the smaller variance under the fake condition is that, in general, the item
popularities become more extreme since item popularity is the same as item difficulty, and

since item difficulty determines item variance, the item variances tend to be less under fake
conditions.
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Score Score
a. Hypothetical test score distribution b. Hypothetical test score distribution
under normal conditions under fake conditions

Score :

c. Hypothetical test score distribution
made up of both fakers and nonfakers

Figure 7.4. Effects of faking upon the distribution of forced-choice
test scores based upon Norman’s rationale.

v
0 51
]
0 47
2SN
B
7 N 1
0 27 56

Figure 7.5. Forced-choice score distribution under nommal conditions (solid
line) and fake conditions (dotted line) illustrating restriction of variance under
fake conditions. (Adapted from W. T. Norman. Personality measurement,
faking, and detection: An assessment method for use in personnel selection.
Journal of Applied Psychology, 1963, 47, 236.)
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A final characteristic of the Norman method is that it is very easy to construct
a “detection” scale for determining who is faking and who is not. One simply in-
cludes on the scale a number of items which meet the following requirements:

1. They must have near zero validities for the criterion vanables.

2. They must have displayed a large shift in popularity from the normal to the fake con-
dition.

3. Their populanty under the normal condition must either be very high or very low.

One then constructs a key which scores the infrequent response under the normal
condition for each item (that is, the frequent response under the fake condition),
since one response tends to indicate faking and the other response indicates normal
responding. Another way of describing these detection items is that their popularity

Straight self -report Figure 7.6. Distribution of persons on
the detection key under straight self-
report and faking conditions (Adapted
from W. T. Norman. Personality meas-
urement, faking, and detection An assess-
ment method for use in personnel selection.
Journal of Applied Psychology, 1963, 47,
0 5 10 15 20 25 30 35 40 45  236.)

correlates with tendency to fake. Figure 7.6 shows the distributions of scores on the
detector scalc obtained by Norman under normal and under fake conditions. Notice
the large shift of scores when people were asked to fake. A cutoff point of about
20 would tend to identify most of the fakers without falsely accusing very many of
the normals.

RATER CHARACTERISTICS

So far we have ignored the actual raters themselves and their importance to the
performance appraisal process. While it has been indicated that raters are subject
to numerous kinds of “errors” in making judgments and that rating scales should
be designed to minimize these errors, the characteristics of the individual raters have
not been examined as to their effect on the rating process.

RATER RELTABILITY AND PREDICTABILITY
OF RATINGS

The problem of rater characteristics has received a good deal of attention in
recent years. Buckner (1959) has explored the relationship between how well raters
agree and the degree to which one can predict ratings with some other variable.
Stated another way, Buckner asked the question “Do highly reliable ratings imply
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that I have a criterion that is going to be easier to predict?” The answer turned
out to be no. Buckner divided his ratees into four groups, depending upon how
well the judges agreed in assigning their ratings.

Group 1: Judges were in high agreement on these ratees
Group 2: Judges were 1n moderate agreement on these ratees
Group 3: Judges were in low agreement on these ratees
Group 4: Judges were in zero agreement on these ratees

He then proceeded to validate two tests by correlating test results against rating
—this was done for each group separatcly. He found no systematic relationship
between the size of his obtained validities as a function of the group with which
he was working.

Windle and Dingman (1960) criticized Buckner’s interpretation and did a
second study in which they found the results given in Table 7.4.

TasLe 7.4 Correlations Between Intelligence Test Scores and
Criterion Ratings Differing in Reliability

Criterion Ratings N Validity

Reliable ratings from reliable raters 243 +0.37
Reliable ratings from unrehable raters 119 +0.23
Unreliable ratings from rehable raters 56 +0.38
Unreliable ratings from unreliable raters 131 +0.17
Total: 549 +0.31

Sourck: Adapted from C. D. Windle and H. F. Dingman. Interrater agrec-
ment and predictive validity. Journal of Applied Psychology, 1960, 44, 203-204.

Notice the relative magnitudes of the validity coefficients shown in Table 7.4.
The more reliable the raters, the higher the validities. Similarly, the more reliable
the ratings, the higher the validities. In the discussion in Chapter 2 on the rela-
tionship of reliability and validity, it may be recalled that the reliability of a variable
sets limits on the size of the validity coefhicients which can be obtained. Therefore,
onc might logically expect results more like those of Windle and Dingman than
those of Buckner. However, one must also keep in mind that high reliability is only
a necessary condition for high validities—it is not a sufficient condition.

Wiley, in a series of studics, has examined the consistency of rater judgments
over time with respect to how well they agree with prior judgments by the same rater
(Wiley, 1963; Wiley and Jenkins, 1963) and how well they agree with a group
composite rating (Wiley and Jenkins, 1964). In general, raters were found to be
consistent in their ratings up to a time period of ten months. In addition, he found
that those raters who agreed very closely with the group composite in an initial rating
task also were the raters who agreed most closely with the group composite on a dif-
ferent rating task onc month later. He suggests that this knowledge can be used to
select raters who are truly representative of the average consensus of a larger group of
raters.

Unfortunately, the problem of whether or not raters who agree with the group
composite are the best raters to solicit has not itself been determined. However,
there is logic to the position that if it is possible to get a composite rating using a
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small number of raters that will approximate the composite obtained using a larger
number, onc can certainly save time and money.

Numerous other rater characteristics have been shown to play a role in perform-
ance appraisals obtained by ratings. Christal and Madden (1960) have shown that
an important consideration is the degree to which a rater is familiar with the occu-
pation he is rating, a fAinding supported by additional studics by Madden (1960a,
1961). Similarly, Wiley, Harber, and Giorgia (1959a, 1959b) have demonstrated
the influence of generalized rater tendencies to be noticcable in their effect upon
ratings.

RATING-SCALE FORMAT AND PERFORMANCE
APPRAISAL JUDGMENT

Madden has reported a number of studies dealing with the influence of the
rating scale itself. In one study (Madden, 1960b) he found that rating reliability
and easc of rating were not influenced by the use or lack of use of examples in
defining the rating scale, but that whether the scale was defined as opposed to not
being defined did affect reliability and case of use. In a subsequent study Madden
and Bourdon (1964) studied the cffect of scven different rating-scale formats upon
the ratings of 15 different occupations on 9 diffcrent job factors. The results,
although somewhat complicated in nature, clearly indicated that the rating assigned
to an occupation was dependent upon both the job factor involved and the par-
ticular rating-scale format being used.

DIMENSION OF CRITERIA

The industrial psychologist has a wide selection of potential criteria available
when he undertakes the task of appraising the performance of workers. It is also
clear, however, that each of thesc measures may be appraising a somewhat different
aspect of job performance. The problems of criterion relevance and single versus
composite criterion measures are of paramount importance.

One approach to simplfying the problem is to determine how the different
performance appraisal measurcs relate to each other. Are they, in general, all very
similar in what they are measuring, or do they tend to group themselves into smaller
subclusters of criteria which have a lot in common within a cluster but little in
common between clusters? Information of this sort could be very useful in helping
decide which criteria should be selected for use in a particular situation. Data of this
sort also have the potential for providing a better understanding of the underlying
dimensions of work behavior.

Generally, such studies employ the method of factor analysis upon a large num-
ber of criterion or performance appraisal variables. Because the authors consider
such criterion grouping studics to be rather important anchor points in the domain
of performance appraisal, several such studies will be described.

TURNER STUDY: DIMENSIONS OF

FOREMAN PERFORMANCE

Tumer (1960) examined, using factor analysis, 20 different measures of foreman
performance in an attempt to identify underlying dimensions (factors) of job
performance. Nine of the measures were ratings and the remaining eleven were
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objective performance measures. The results of his factor analyses (donc separately
in each of two differcnt plants) are given in Table 7.5. The first two dimensions
turned out to be highly similar in both plants, while the third and fourth factors
were less alike.

Factor 1 was defined as “Job Performance Reputation.” Looking at Table 7.5
it is easy to sce that the large loadings on factor 1 came primarily from rating
criteria in both plants. This indicates two very important conclusions about ratings,
at least in this context. First, they seem to measure similar things even though
different traits were supposedly being evaluated. Such a finding may be indicative
of a general halo bias on the part of the raters. Second, and more important, the
andlysis indicates that the ratings are independent of the other measures of per-
formance. That is, there appears to be little relationship between the ratings given
to the foremen and their performance on the various objective criteria used in the
study.

Factor 2 tumned out to be an “Employee Relations” dimension. Criteria loading
high on this factor were those that indicated a good relationship betwcen foremen
and their subordinates, such as frequency of absences, of disciplines, and a tendency
to stay within budget allowances. Factors 3 and 4 are less easily defined, although
Turner called factor 3 a “Scrap versus Organization of Production Operations” di-
mension. He did not attempt to name factor 4.

-

DUGAN STUDY: DIMENSIONS OF
SALES PERFORMANCE

A similar investigation of the interrelationships among performance measures
was made by Dugan (1960) in the insurance field. He obtained 19 different meas-
ures for agents in 41 different states. He then grouped these measures, using factor
analysis, into five different clusters. These are shown in Table 7.6.

The five clusters can be identified in terms of the high loading variables which
serve to define them. Dugan named them as follows:

Factor I: Absolute Size. The size of a state as measured by total car registration,
policies in force, potential, total sales, total number of agents, number of carcer
agents, and total number of jobs in the state.

Factor II: Potential per Agent. This factor appeared to measure the degree of
potential available to each agent in the state and was identified by sales to potential,
potential per job, and registrations per career agent.

Factor 1II: Overdll Effectiveness. This factor gave an overall measure of the
effectiveness of the state sales organization. It was defined by sales per agent and
sales per job and also identified by percentage of agents who were carecr agents,
production of part-time agents, percentage of career agents to total jobs, sales per
policies in force, increase to written business, and sales to potential.

Factor IV: Manpower Utilization. This factor was identified by the percentage
of agents who were full time, production of the part-time agents, percentage of the
agents to the total jobs in the state, and sales per agent.

Factor V: Rate of Growth. This factor was identified by sales per policies in
force, ratio of increase to written business, and policies per job (negatively).
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TAYLOR STUDY: DIMENSIONS OF
SCIENTIFIC PERFORMANCE

A third study using the factor analytic methodology has been reported by Taylor,
Smith, Ghiselin, and Ellison (1961). They, however, were interested primarily in
the dimension of job performance to be found with scientific tasks. They interviewed
scientists at two Air Force research centers concerning the nature of scientific pro-
ductivity and the characteristics of effective scientists. Using these interview sug-
gestions as a guide, they proceeded to collect data on 52 different measures of job
performance from 215 physical scientists working m 15 different laboratorics. The
data were factor analyzed to obtam information about the vanous independent
dimensions of scientific performance. Table 7.7 1s a summary of the factor analysis.

The analysis resulted in 15 relatively distinct dimensions of scientific contribution.
The authors interpreted or defined each of the dimensions as follows:

Factor Name or Definition

Productivity 1n written scientific work (general)
Short-term wntten productivity

Rated excellence of research reports
Ongnality of work and thought of wntten reports
Professional society membership

Rated work output (supervisors and coworkers)
Rated creativity and productivity (supervisors)
Rated global asscssment (supervisors)

General hikability m orgamzation

General visibihty m orgamization

Official orgamzational recognition
“Orgamzational-man” tendencies

Current organizational status

Contract momtonng load

Length of work expenience

OZZr "= ZOmmOO® >

A number of interesting facts emerge from the factor analysis. Again we find that
ratings tend to group together into clusters which are not rclated to more objective
measures of job performance. Also, both pay and promotion rate are quite separate
from nearly dll the measures used in the study. In fact, the only scrious predictors
of salary were the number of people supervised and the primary activity in which a
scientist was engaged. Nothing else was rclevant.

The authors then took these factors and tried to predict them using different
types of tests. These data have previously been discussed (sce Chapter 4) and will
not be elaborated here.

Taylor, Price, Richards, and Jacobsen (1964) have subsequently done much the
same sort of thing with criteria in medical schools. Using interviews, questionnaires,
compendium listings, medical college files, and peer evaluations, 80 criterion meas-
ures of on-the-job performance of 102 college of medicine faculty members were
factor analyzed. Twenty-five different factors were obtained in the analysis, indi-
cating this area to be an extremely complex one with regard to the criterion problem
and performance appraisal.
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SEASHORE STUDY: GENERALITY OF
CRITERION INTERRELATIONSHIPS

The three studies just discussed are cxcellent examples of the current trend in
cnterion rescarch. A fourth example is an cxcellent and important study by Seashore,
Indik, and Gcorgopoulos (1960). In this study the authors asked not only what
were the interrelationships among scveral criteria, but also whether or not these
relationships remained stable across situations—a rather critical question. They
had three hypotheses which they specifically wanted to evaluate:

Hypothesis 1: The intercorrelations among a sct of job performance measures for
a given homogeneous population of individuals or orgamizations should be consistent
(in terms of positive or ncgative association) and relatively high.

Hypothesis 2: The pattern of intercorrclations among a set of job performance
variables, allowing for crror of measurement, should be similar 1n size and sign at
various levels of organizational analysis.

Hypothesis 3: 'The relationships among job performance critena for the individuals
within any onc organization are, within sampling error, representative of the rela-
tionships which hold across a homogeneous set of such organizations.

Five cntena were used in the study. Tables 7.8 and 7.9 present the findings
of the rescarch. From Table 7.8 1t can be scen that when criterion intercorrelations
were computed among the 27 different stations (using station means), four of the
ten correlations were significant. When they were computed based upon the data
from all 975 individuals located at thesc 27 stations, six of the ten were significant.
These findings indicate that Hypothesis 1 does not scem to be substantiated. Similarly,
comparing the patterns of corrclations obtained in population A with that of pop-
ulation B indicates that Hypothesis 2 does seem to be reasonable.

To test the third hypothesis, the intercorrclations among the five variables were
computed separately at each of the 27 stations. Line 1 of Table 7.9 gives the range
of these correlations for each pairing, and line 3 gives the mean of the 27 correla-
tions for each pair. If the third hypothesis were true, one would expect the correla-
tions betwcen any pair of variables to be the same for all stations, that is, their
range and variability should be very small. This was only true for two pairs, pro-
ductivity versus accidents and absences versus errors. Thus the third hypothesis does
not seem to be supported by the data.

The conclusion one can attach to the overall study is that (1) there 1s no support
for the “single criterion dimension” notion (Hypothesis 1), and thus combining
criteria is dangerous, (2) the basic dimensions of job performance can be affected
by the level of organizational analysis at which one is working, and (3) there is
also likely to be considerable variation in interrelationship among criteria measures
from onc organization to another even though the organizations are ostensibly quite
similar.

OTHER CLUSTERING RESEARCH

Investigations other than those discussed in the previous sections have been
rcported which have been concerned with the problem of criterion grouping. Of
these, the research of Schultz and Siegle (196la, 1961b, 1964) is probably the
most interesting in that they have been concerned with applying clustering methods
other than standard factor analyses. In one study (Schultz and Siegle, 1964) they
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applied advanced multidimensional scaling procedures to 18 different job tasks and
found that these tasks could be reduced to four basic job dimensions. Their
methodology is very promising and is particularly appealing because it is an ex-
tremely simple method in many respects. It is likely that many future clustering
studies will employ methods of this newer type.

The research discussed in the preceding sections clearly points out that not
only is the criterion-performance appraisal problem very complex, but the nature
of its complexity tends to vary from occupation to occupation.

Both of the Taylor et dl. studies were donc with rather specialized and high-level
people. Their first study was with physical scientists and their second examined
medical school faculties. It is no accident that research in criterion development and
performance appraisal is now being done with occupational groups of a professional
and semiprofessional nature. It 15 with these kinds of individuals that a simple
measure of success becomes almost impossible to find and/or even to definc. One
should become more knowledgeable about the criterion complex and be concerned
with theory constructions, and then design cxperimental studies. It is clear that
progress will not occur until concentrated efforts are exerted along such lines.

EXECUTIVE PERFORMANCE APPRAISAL

The executive category is a most difficult group for which to develop criteria.
The problems inherent in executive performance appraisal are many and varied.
Even in the same organization the kinds of activities two different executives are
likely to engage in may differ considerably—thus, the criterion or criteria may have
to be made “position specific.” Even when there is apparent similanty among exccu-
tive positions to encode them as a group, there still remains the difficult problem
of developing criteria of performance. As a result the psychologist must rely upon
some form of rating more out of necessity than out of choice. In addition, in most
such situations the actual number of executives available for use in criterion de-
velopment is usually very limited. All thesc problems tend to make the task of
objective executive performance appraisal an exccedingly complex and difficult one.
In fact, therc is probably no area of criterion development more critically in need
of new techniques and data than the executive performance area.

IN-BASKET TEST

A novel method of executive performance appraisal is known as the “in-basket”
technique. First suggested by Frederiksen in 1957 (Frederiksen, Saunders, and
Ward, 1957), the “in-basket” is a situational test which attempts to simulate
important aspects of the job of an executive. In its more typical form it consists of
the letters, memoranda, telephone calls, and other materials which have supposedly
accumulated in the in-basket of a hypothetical executive.

The person being evaluated or appraised using the in-basket test is given appro-
priate background information concerning the business organization as a frame of
reference. He is typically instructed that he is to consider himself the new incumbent
in the executive position (various explanations for this can be given) and that he
is to deal with the material in the in-basket. The amount of background information
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is always detailed enough so that the incumbent can reasonably be expected to
take action on the majority of problems presented to him as he proceeds through
the series of subtasks. As Frederiksen (1962, p. 1) has explained,

EHe is to bring to the new job his own background of knowledge and cxperienc\e,l his
own personality, and he 1s to deal with the problems as though he were really the in-
cumbent of the admimistrative position. He is not to say what he would"do; he is actually
to write letters and memoranda, prepare agenda for meetings, make notes and reminders
for himself, as though he were actually on the job.

Thus the situation for the incumbent is relatively unstructured in terms of the
response he is permitted to make. However, the in-basket contains a specified set
of problem situations which become a type of standardized performance test used
to approximate actual on-the-job executive behavior. In fact, one might also view
it as a rather elaborate performance test of personality.

Rescarch using the in-basket procedure can be classified into such general
categories as:

Determining dimensions of executive performance (a research device)
Selecting potential cxecutives (a selection device)

Evaluating potential executives (a cntenion measure)

Training potential executives (a traiming measure)

S RV I

Of these four functions, the first is really a necessary prerequisite to the latter
three. That is, it is extremely important that one obtain information about the basic
characteristics of the in-basket itself before attempting to utihize 1t for the other
listed objectives. This 1s particularly true in the case of a complicated performance
appraisal tool like the in-basket.

DIMENSIONS OF IN-BASKET PERFORMANCE Irederiksen (1962) conducted a rather
extensive study intended to ascertain what basic behavioral dimensions of executive
performance were involved in in-basket performance. He gave the test to 355 in-
dividuals who represented five different “types” of people (1 = college undergrad-
uate, 2 = graduate students of business, 3 = government administrators, 4 = business
executives, 5 = Army officers). He scored cach person on 70 different categories of
in-basket behavior. Of these, the most rcliable 40 measures were factor analyzed.
The major dimensions he obtained were:

1. Preparing for Action. People high on this factor tend to defer final decisions and actions on
problems and instead spend tume prepanng to make the decisions.

2. Amount of Work People high on this have more work output than those who are low.

3. Seeking Guidance. People high on this factor appear to be anxious to please their superiors
and are continually sceking the advice of others.

The study also indicated substantial differences in patterns of behavior among the
five different subgroups studied. For example, undergraduates had very high verbal
productivity, government administrators had a great lack of concern with outsiders,
business executives showed extreme courtesy, and Army officers tended to exert
strong control over subordinates.

In another study Frederiksen (1961) has reported the reliability of performance
in an in-basket situation across a variety of in-basket protocols. He found (1) no
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differences in the reliabilities of the scores developed from each of the various in-
baskets used, and (2) the reliability of performance within an in-basket tended to
be much greater than consistency of performance across in-baskets. He attributed
the latter finding to the notion that each in-basket creates a kind of “set” or attitude
which prevails across all items but which may differ from in-basket to in-basket.

As a method for studying complex performance, the in-basket seems to have a
good deal of promise. But as a method of criterion development and performance
appraisal, it is of course subject to the same criticisms as any other type of simulated
task activity: how representative is the in-basket of real-life work situations? Are the
situations themselves realistic and, perhaps even more important, does the person
taking the test respond in a simulated situation in the same manner as he would
respond to the same item in a real-life situation? On the other hand, simulated task
activities do save time and money. The in-basket needs much more research before
it can be used with assurance as either a criterion or a predictor of executive per-
formance,

OTHER EXECUTIVE PERFORMANCE
APPRAISAL EFFORTS

A technique for appraising the performance of research managers which is based
upon an Operations Research (OR) Model has been reported by Lamouria and
Harrell (1963). They suggest that OR methods can result in a more objective
criterion. However, their research has been severely criticized by Marks (1965), who
eloquently points out many of the difficulties involved when one tries to employ
models from other disciplines as possible solutions to the criterion problem.

Another approach is that of Forehand (1963), who suggests that when perform-
ance is very complex the best procedure is to focus upon partial criteria rather than
global assessment. He further suggests that the complex criterion problem has two
stages:

1. Assessing particular behaviors
2. Determining the relevance of the selected behaviors to the overall success of the executive

Forehand used several different ratings of “innovative” behavior as his partial
critcrion measure. However, he found that it was generally unrelated to other,
more direct assessments of general executive effectiveness, although a forced-choice
measure of innovative behavior did, under some conditions, correlate with the effec-
tive ratings.

PERFORMANCE APPRAISAL INTERVIEWS

By this time it should be more than apparent that the problems of performance
appraisal are both numerous and diversified in nature. Several recent studies are
worthy of mention that have provided additional insight into some of the com-
plications which exist in performance appraisal situations involving the interview.
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s
PERFORMANCE APPRAISAL AND FEEDBACK :}é\

In some circumstances performance appraisals are used as a basis for counseling
employees and attempting to improve their subsequent performance. Meyer and
Walker (1961) studied the effectiveness of performance appraisals in such a setting
and found the most critical aspect to be the way in which the information is pre-
sented to the employee rather than the actual information itself. Thus, skill of per-
formance appraisal feedback is apparently a very critical variable when such informa-
tion is used to inform employees about themselves and their work.

/

EFFECTS OF THREAT IN PERFORMANCE APPRAISAL i~

In what was a very intriguing piece of research, Kay, Meyer, and French (1965)
studied the influence of threat upon the effectiveness of performance appraisals.
They analyzed 92 management-subordinate appraisal interviews, obtaining reactions
of subordjnates before and after their appraisal interviews. Measures of improvement
in performance were obtained on each subordinate 12 weeks after the appraisal. The
results of the study (p. 311) indicated that:

- - a manager’s attempts to assist a subordinate by pointing up improvement needs
were likely to be perceived by the subordinate as threatening to his self-esteem and to
result in defensive behavior. The greater the threat, the less favorable the attitude toward
the appraisal system and the less the subsequent constructive improvement in job per-
formance realized.

o

PSYCHOLOGICAL DISTANCE AND /.
PERFORMANCE APPRAISAL

Rothaus, Morton, and Hanson (1965) used role-playing to investigate the effect of
“psychological distance” upon the rating attitudes of supervisors and subordinates
in a performance appraisal interview.

Nursing administrators were assigned the roles of supervisor and subordinate
and were assigned into one of two groups, observer and participant. Participants
were given appropriate role instructions for the appraisal interviews, and observers
were told to assume that they were peers of the participants and to observe the
interaction. Observers did not participate in any way themselves. Some of the inter-
views were conducted in private; that is, no observers were present. Everyone made
initial trait ratings of the hypothetical subordinate to be appraised in the inter-
view. Following the role-playing, the participant supervisors and subordinates rated
their reactions.

The results indicated that in the role-playing situation supervisors of both ob-
server and participant groups were more negative in their initial trait ratings than
were subordinates. In addition, observers were more negative in their ratings than
participants.

The authors concluded that as the role a person assumes places him at a greater
psychological distance from a person to be appraised, his ratings tend to become
more negative and more critical—a finding which has important implications for
the entire performance appraisal process.
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TRAINING 8
AND LEARNING

Training is a process that develops and improves skills related to performance.
Effective training programs can result in increased production, reduced labor turn-
over, and greater employce satisfaction. They should include all employees, from
factory workers to executives, and apply not only to inexpenienced workers but
also to experienced workers new to the company. A training program should also
include those who are promoted to higher level jobs and the periodic retraining of
present employees by means of “refresher” courses.

Despite the fact that job training should be one of industry’s responsibilities,
there are many companies which seem to do their best to avoid it. Industry in
general has attempted to get around the problem of training in two ways: (1) It
insists on hiring skilled or experienced workers on the assumption that training will
be unnecessary, or (2) it hires inexperienced people and turns them over to cxperi-
enced employees for training, under thc mistaken belicf that a worker who is ex-
perienced can train an inexperienced person even though he has no knowledge of
training techniques.

Although learning can take place without cffective aids, it is uneconomical be-
cause it takes longer and does not pernut the meffectively trained worker to reach
his maximum output. The National Institute of Industrial Psychology carried out a
scries of experiments on two equated groups of workers. The essential difference be-
tween the groups was that one_was hired and trained for the job it was to perform,
and the other was put to work at the job in the usual manner. An investigation of
about ten different jobs led to the conclusion that the tramed group was from 10
to 40 percent more efficient than the untrained group.

Psychologists have gathered sufficient information in the laboratory, the class-
room, the armed forces, and to a ccrtam extent in industry to permit the knowledge
about training to be classified into a series of gencral principles. While these prin-
ciples should ncver be considered to represent absolute “truths” concerning training,
it is generally safe to assume that using thcm as guidelines will result in more
satisfactory traming programs than will ignoring them.

THE LEARNING PROCESS

LEARNING CURVES

Regardless of the task involved, a clear similarity in the learning curve from task
to task is usually evident. The curve is often characterized by a rapid increasc in
the earlier learnmg period 2 and a tapering off toward the end of the process. The

- 237
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pioneer studies in this area conducted by W. L. Bryan and N. Harter (1899) prior
to 1900 resulted in the establishment of a learning curve for telegraphy; this is
reproduced in Figure 8.1.

Familiarity with the typical learning curve allows for comparison between it and
any specific learning process of a particular task. Marked deflections of the curve,
if they are frequent, may indicate that something is wrong with the training method.
Since the quality of teaching is vitally important, wide variations in what is learned
are often the result of either efficient or inefficient tcaching. Anyone who has ever
been to school knows the difference between a good teacher and a poor one; it
cannot be assumed that everyone can teach equally well.
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Figure 8.1. A learning curve for telegraphy. (From W. L.
Bryan and N. Harter. Studies in the telegraphic language. Psycho-
logical Review, 1899, 6, 346-376.)

Often the concept “plateau” appears in connection with the learning curve.
Sometimes there is a flatness in the learning curve which is cventually followed by
a spurt. This flattening indicates a period of no apparent progress and is referred to
as a plateau. There arc many reasons for the appearance of such a plateau. It may
be the result of lack of motivation, inefficient performance methods, or, very often,
ineffective teaching or poor training. However, a plateau is not an integral part of
the learning process; hence one should not be concerned by its absence.

A NOTE OF CAUTION ON LEARNING CURVES

While examination of learning curves can indeed provide an excellent means of
comparing various training methods, various teachers, etc., it is important that one
only compare learning curves which are based upon similar kinds of learning meas-
ures. Bahrick, Fitts, and Briggs (1957) have pointed out that the shape of the
learning curve can be influenced tremendously by the kind of measure that one is
using (time scores, quantity scores, etc.).

FACTORIAL COMPLEXITY OF LEARNING CURVES

Another difficulty with overall learning curves is that they really only represent a
partial picture of the actual learning process. At best, they are a gross index of the
change in skill level being experienced by an individual or by a group of individuals.
This was first strikingly demonstrated by Fleishman and Hempel (1955). Using
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the factor analysis methodology, they examined the relationship between the basic
ability dimensions of the task and amount of practice. Figure 8.2 presents their
findings.

Notice from Figure 8.2 that the importance of certain ability dimensions increases
as the skill level increases. Thus with additional practice, reaction time and rate
of movement account for more and more variance in performance. Conversely,
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Figure 8.2. Percentage of variance represented by each factor at different

stages of practice on the Discrimination Reaction Time Task. Percentage of

variance is represented by the shaded area for each factor. (From E. A. Fleish-

man and W. E. Hempel, Jr. The relationship between abilities and improve-

ment with practice in a visual discimination task. Journal of Experimental
Psychology, 1955, 49, 301-312.)
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spatial relations ability accounts for less and less performance variance as skill in-
creases. The deduction to be made is that individuals are indeed leaming differ-
ent “things” at different stages in the learning, and that the learing curve for any
individual measure of task performance may not be truly representative of the skill
acquisition process.

A second and equally dramatic demonstration of the same type of phenomenon
has been reported by Fuchs (1962). Fuchs did his study using a complex “track-
ing” task requiring skills similar to those involved in flying an airplane. Any type of
complex motor response can be separated into various components such as position,
rate, acceleration (rate of change), and jerk (rate of rate of change). Fuchs was
interested in testing the hypothesis that subjects learn these different components
of a motor task at different periods in the overall learning process. Figure 8.3 shows
the results of his study which indeed supported the hypothesis.

Legend : Position
0.55} A == === Velocity
/ \\ e = Acceleration
/
0.45 /
o
Lo
$ %035
c
35
c =
a
ig 5 0.25
0.15
0.05
0
Training Transfer
(two-day blocks) {one-day blocks)

Figure 8.3. Mean weights (analog gain settings) assigned
to stimulus components during training and transfer. (From
A. H. Fuchs. The progression-regression hypotheses in per-
ceptual-motor skill learning. Journal of Experimental Psychol-
ogy, 1962, 63, 177-181.)

The more the subjects progressed in their training, the less their motor perform-
ance consisted of a position element and the more important became the accelera-
tion component. Thus this study supports the contention that what is being learned
tends to change during training—particularly with complex tasks—and that in-
dividual measures of skill acquisition may tend to give unrealistic or unrepresentative
pictures of the extent to which “learning” is really taking place. In other words,
learning must be defined in terms of the specific learning situation and the com-
ponents that contribute to the leaming process which ultimately results in a skill or
performance ability.
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PRINCIPLES OF LEARNING

It is customary when discussing the problems of training to begin by outlining
a scries of so-called “learning principles” which are conducive to gaining maximum
efficiency in a lcarning situation. At this point we shall defer to this custom and
present, in simple form, some traditional learning principles. However, the authors
are of the opinion that blind adherence to these principles can often cause more
harm than good, and that each should be interpreted and applied carefully in full
consideration of the particular task being learned and the context m which the
learning itself takes place.

KNOWLEDGE OF RESULTS

It is generally conceded that knowledge regarding onc’s own performance is a
necessary condition for learning. The explanation for this fact is generally attnbuted
to cather the informational charactenstic or the reinforcing characteristic of the
knowledge of results. The informational characteristic may be best viewed as the
specificity of the information received, while the reinforcing characteristic may be
thought of as the extent to which the knowledge about one’s own performance is
capable of motivating the individual involved.

The term “knowledge of results,” which is often simply refcrred to as KR, is
somctimes used nterchangeably with the term feedback. This latter term is of
somewhat morc rccent vintage, having come to psychology from the engineering
sciences. Feedback has been categorized nto various types, depending upon the
particular kind or source of information mvolved.!

EXTRINSIC VERSUS INTRINSIC FEEDBACK Knowledge about task pcrformance can
come from cues intcrnal to the orgamism, such as muscle tension, general body
equilibrium, etc. Such feedback is called intrinsic feedback. An example would be
the knowledge about flight performance a pilot mght reccive when flying blind
simply due to “G” forces upon his body.? Extrinsic feedback, on the other hand,
refers to cues about performance which come from sources outside the organism.

PRIMARY VERSUS SECONDARY FEEDBACK Any knowledge of results which can be
considered as being an integral part of the task itsclf is referred to as primary feed-
back. Information about performance from a source outside the task is called cither
secondary or supplemental feedback. For example, 1f one were target shooting, the
holes in the target would provide primary feedback about performance; the com-
ments and facial expressions of the mstructor might be an excellent source of sec-
ondary feedback. Both primary and secondary feedback would be classed as extrinsic
types of feedback.

AUGMENTED VERSUS SUMMARY FFEEDBACK Both of these two classes of KR are types
of secondary feedback. The primary differentiation is time. Augmented feedback
is used to describe information about performance that occurs almost concurrently
with the actual performance; there is a minimal time lag between the “doing” and
the secondary feedback. Because of this short time lag, augmented feedback is

! The authors are indebted to Dr. George E. Briggs for his comments on the classification
of feedback types.

2“G” stands for gravitational pull. A force of two Gs is equivalent to a force twice the
strength of normal gravity.
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usually very precise information and accordingly ranks high on the information-
giving quality of KR. Summary feedback, as the name implies, involves a delayed
overall summary of task performance. It is thus usually much more global in
nature than is augmented feedback.

To illustrate, if an instructor werc to comment on each test item individually
as soon as it was completed by a trainee, this would be considered augmented feed-
back. If, on the other hand, he were to wait until all items had been completed
and then discuss total test performance, this would be considered summary feedback.

SPECIFIC VERSUS GENERAL FEEDBACK These are types of primary feedback and are
analogous to augmented and summary sccondary feedback. Specific feedback refers
to very precise primary feedback, while general fcedback refers to rather global
primary feedback.

Perhaps the relationships between these different types of feedback measures
can be illustrated best by the ‘“Feedback Tree” shown in Figure 8.4.

Total feedback

Figure 8.4. Diagrammatic “tree”

i showing the relationships between
lAugmemecq [ Summory1 l Specific ] [ General l the val'gious types of fce(}JbaCk.

SOME GENERAL FINDINGS CONCERNING KR Annett (1961) has cogently summarized
the research dealing with the KR variable as follows:

1. There is little evidence to support the position that learning can occur without
KR, although under certain conditions simple exposure and familiarization with the
learning situation and materials can facilitate later learning.

2. “Positive” KR information seems to be a more effective procedure than
“negative” KR.

3. The degrec of specificity of KR and its relationship to the learning process
does not appear to be linear. Indeed, there is some indication that it may take the
shape shown in Figure 8.5.
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The curve in Figure 8.5 indicates that leaming is facilitated by increased precision
in fecdback up to a point, but beyond this point lcaming is hindered with continued
increases in precision. The explanation, of course, is that the trainee will reach a
saturation point where the information given is just too much for him to handle,
and he will have to spend time trying to simplify 1t in order to understand it. He
becomes “overloaded,” so to speak.

4. Delay time or lag time in KR scems to be generally related to learning per-
formance, but the relationship is not a clear one. The research seems to demonstrate
that lengthy delays between performance and knowledge of performance are detri-

mental to learning, perhaps duc to lost information. However, at best the data are
ambiguous.

ACGURACY VERSUS SPEED A problem related to the more general KR question con-
cerns the kind of instruction or set given the tramec in a learning situation. All
too often it is forgotten that the way in which the trainee is asked to view the task
to be leamcd can itsclf have an exceedingly powerful cffect on the learning process.
As previously mentioned, one aspect of KR is its informational dimension—that is,
the amount of knowledge it provides the trainec about his performance. KR only
makes such information available, however, 1t does not guarantee that the trainee
will pay any attention to it.

In most learning situations there are several kinds of KR information available,
with the two most usual categories being some version of quantity and quadlity of
performance. The instructions given to the tramee can have the effect of making
him attend nearly exclusively to one of these. For example, if trainces are told that
their performance task is to learn to produce as many units as possible, they may
tend to ignore any KR information having to do with quality.

Actually, in most training situations the instructions given to the trainee arc rather
ambiguous. He is left on his own to determme which aspects of performance are
the most critical and thus to which kinds of KR he will attend. How many times
have we heard someone say to students “Do the very best vou can!” or some other
ambiguous instructional statement which really docs not help the student a bit. It
may be a well-intentioned expression, but it docs not clarify what is meant by “best”
performance.

Howell and Kreidler (1963, 1964) report several studies which relate directly to
the problem of different types of instructional sets which can be given to a trainee.
In their first study they gave each of four different groups a different instructional
set, as follows:

Group 1: told to maximize speed

Group 2: told to maximize accuracy

Group 3: told to maximize both speed and accuracy (“contradictory” set)
Group 4: told to maximize amount of information processcd3 (*‘composite” set)

As might be expected, the speed group did best when judged by a speed criterion
and the accuracy group did best when cvaluated in terms of an accuracy criterion.
When groups were evaluated in terms of a composite performance measure which
took both specd and accuracy into account (amount of information processed),
there were no differences betwcen groups 2, 3, and 4, but the speed was noticeably
poorer than the other three. The conclusion was that speed instructions are not as

3 Formal definition of information in terms of “bits” was explained to each person.
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desirable as other instructional sets unless speed alone is specifically desired. Un-
fortunately, in this study the feedback given to thc groups corresponded to the
instructions they had been given. Thus it was not possible to determine if instruc-
tions or feedback produced the effect. In their second study, which in general sup-
ported the first, this difficulty was not present.

SCHEDULES OF LEARNING

Probably one of the most well-established and well-documented learning principles
is that distributed or spaced practice 1s superior to continuous or massed practice.
This seems to be true for both simple laboratory tasks and for highly complex tasks.
Actually, schedules of learning can be mamipulated in three different ways: (1)
duration of practice sessions, (2) duration of rest scssions, and (3) positioning of
rest sessions.

Evidence seems to support the notion of short practice periods and moderate
rest periods (McGeoch and Irion, 1952). Of course exact definitions of the tcrms
“short” and “moderate” nced to be established empirically for cach individual task,
as does the optimal positioning of the rest periods. However, it is usually much
more effective to have short practice periods mterrupted by short, frequent rest
periods than to have only onc or two long rest periods and one or two long practice
periods.

TRANSFER OF TRAINING

"Much of the research on the learning of different kinds of skills has been directed
at the problem of transfer of tramming. There is a very practical reason for this- Very
few training situations represent the actual job with perfect fidehty/ Therefore, 1t
becomes of real importance to understand something about the processes involved
when one takes a skill learned in one setting and attempts to “transfer” this to a
somewhat different skill in perhaps a somewhat different setting.

Transfer of training may be cither positive or negative. Positive transfer 1s said
to occur when something previously learned bencfits performance or learning in a
new situation. Negative transfer 1s said to occur when something previously learned
hinders performance or learming in a new situation.;

* The explanation for transfcr of traming is based upon the concept of identical
elements—that is, the greater the number of task clements held m common, the
greater the transfer between the tasks. More specifically, transfer has been shown
to be related to (1) similarity of the stimulus and (2) smmlarity of the rcsponsc.'
For example, after learning to drive one make of automobile there is usually very
little difficulty in learning to drive any other make. While one may find many minor
variations in automobiles from make to make and cven from year to year for a
given make, the similarities far outnumber the dissimilarities. Thercfore transfer
should be (and usually is) quite highly positive. This is an example of both stim-
ulus similarity (the dials, windows, and scats are located in approximately the same
places) and response similarity (the brakes are located in the same place, the
steering wheels work about the same, etc.).

However, sometimes even minor changes from car to car can cause some difficulty.
Many of us have experienced the embarrassment in transferring a braking skill or
habit acquired with mechanical brakes to a situation involving power brakes. For
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even greater negative transfer, consider the American driver who visits England and
who reports considerable difficulty in adjusting to a steering wheel on the other side
of the car, plus driving on the left rather than the right side of the highway.

Naylor and Briggs (1961) have summarized some of the more important findings
concerning transfer of training, particularly in terms of what other variables seem
to influence the amount of transfer which can be cxpected to take place.

THE SHAPE OF THE TRANSFER FUNCTION OVER TIME In a series of interesting ex-
periments, Bunch and his coworkers (Bunch, 1939; Bunch and Lang, 1939; Bunch
and Rogers, 1936) investigated the amount of transfer, both positive and negative,
as a general function of time. The curve for positive transfer appears to approximate
quitc closely the gencral curve for retention, at least up to periods of 120 days\of no
practice. Thus, the amount of positive transfer decreases as a function of time.

Research concerned with the amount of negative transfer, however, shows a very
interesting  trend. /Agam the amount of transfer (negative) decrcases markedly
as the length of a rio- practice mterval is increased) However, beyond a certain pomt
transfer does not disappear entirely but instcad becomes positive, increasing in
magmtude toward the longer intervals of no practice, only to finally decline gradually
toward zcro again.’ Because of this, Bunch (1939) has concluded that whether one
habit 15 antagonustic to another 1s a function of the interval between the acquisition
of the two habits.

TRANSFER AS A FUNCTION OF TASK SIMJLARITY Baker, Wylie, and Gagné (1950)
investigated the hypothesis that learning a new responsc to an old stimulus will lead
to negative transfer. Using a basic tracking task, with the rate of cranking being
the independent variable, they found positive transfer between rates in almost all
cases. /The amount of positive transfer was a function of response rate similarity,
regardléss of whether the initial task was faster or slower than the final task.’ Un-
fortunatcly, the no-practice intcrval was only two minutes in duration. Hauty (1953),
in manipulating task similarity, found that thc more identical the stimuli the more
likely is negative transfer, while the more identical the response the more likely is
positive transfer. Again, the no-practice interval was quite short. Defining task
sitlanty in terms of the number of common stimulus-response relationships, Dun-
can (1953) found that all transfer was positive and directly related to the amount
of task similarity within the context of a lever-positioning task.

TRANSFER AS A FUNCTION OF THE AMOUNT OF INITIAL LEARNING. Britt (1934)
obtained rcsults which indicated that the amount of transfer of trainiig was a func-
tion of the age of previous associations. However, his results could also be interpreted
to mean the amount of transfer.of training was dircctly related to the amount of
initial learning on the initial task.)In the study cited in the above section, Duncan
(1953) also investigated transfer as a function of degree of onginal learning. Again,
there was a direct relationship between amount of learning and amount of transfer.

TRANSFER AS A FUNCTION OF TASK DIFFICULTY 'Gibbs (1951), investigating the
cffects of task difficulty upon transfer as part of a larger experiment, found that
transfer was about equa] when the tasks were of equal difficulty, but he also found
a definite transfer “bias” as the tasks became more dissimilar in terms of dlfﬁculty
The results indicated that there was greater transfer from a difficult task to an easier
task than vice versa. Day (1956), in a review of the research in motor skills per-
taining to the transfer cffect as a function of task difficulty, broke down the
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experiments into three classes depending upon what was modified to affect the
difficulty level. He concluded that those experiments which regulated difficulty by
varying the stimulus (target size, target speed, number of targets, etc.) have in
general obtained negative results regarding differential transfer effects as a function
of task difficulty. However, those studies which have varied difficulty in terms of
response variations (strength of response, speed of responsc, number of responses
required, etc.) scem to indicate that greater transfer is obtained by initial training
on a more difficult task than on an easier task. Those studies which manipulate
task difficulty in terms of response compatibility also tend to indicate that better
transfer is obtained from the hard to easy sequence than from the casy to hard
sequence.

TRANSFER AS A FUNCTION OF KNOWLEDGE OF RESULTS Briggs, Fitts, and Bahrick
(1957) report results from a study designed to investigate the influence or knowledge
of results (as affected by visual noise) upon learning and transfer in a complex
tracking task.)They obtained marked differences between groups during the acquisi-
tion trials, with the better performance being associated with the lower noise levels.
However, there were no marked differences between group scores on the transfer
trials. The authors concluded that the results support the position that knowledge
of results has an ecffect on performance but does not affect learning.

PART VERSUS WHOLE TRAINING

The accepted goal of training is usually the achievement of a desired level of
competence in the performance of a particular task or job. In addition, it is usually
required that this training be accomplished as rapidly and as efficiently as possible.*
In secking the best possible training procedures to accomplish these objectives, the
question of the size of the unit to be learned becomes one of extreme interest to
many individuals. Should one try to teach the entire task, or is it more efficient
in the long run to teach only individual segments of the task initially, and then
at some later point in training begin the process of combining the already learned
subtasks? This question becamc labeled the problem of part versus whole learning,
and in spite of its lengthy history (the first part—whole research study—was done
in Europe in 1900) an unequivocal solution still does not exist.

TYPES OF TRAINING scHEDULES There is a wide varicty of different strategics which
can be adopted in scheduling the learning of a task. However, they are all versions
of onc of three primary strategics—pure part, progressive part, and whole training.
Suppose one has a task which can be conveniently divided into three distinct parts
of subtasks, A, B, and C. The three different training procedures would proceed
as shown:

Phase 1 Phase 11 Phase 111 Phase IV
Whole Training A+B+C A+B+C A+B+C A+B+C
Pure-Part Training A B C A+B+C
Progressive-Part Training A A+ B A+B+C A+B+C

NAYLOR HYPOTHESIS One of the major frustrations concerning the different training
schedules was that different rescarchers would get contradictory results when trying
to establish which was superior. For cxample, Seagoe (1936) examined all studies
on part versus whole training and found no interpretable pattern (see Figure 8.6).
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Figure 8.6. Comparative frequency of studies favoring whole
methods for period 1895-1934. (Adapted from M. V. Seagoe. Qual-
itative wholes: A revaluation of the whole-part problem. Journal of
Educational Psychology, American Psychological Association, 1936,
27, 537-545.)

Disturbed by this continued inconsistency, Naylor (1962) carefully examined
all part versus whole training studies since 1930 and found that the outcome of the
research seemed related to the characteristics of the task which the trainees were
attempting to master. Table 8.1 shows his findings.

TasLe 8.1 Percent of Post-1930 Studies Finding Whole or Part Method
Superior as a Function of Task Complexity and Organization

Task Organization

Task Complexity High Low
High 100 0
Whole Medium 50 50
Low 25 50
High 0 25
Part Medium 19 50
Low 63 50
High 0 75
Inconclusive Medium 31 0
Low 12 0

é:fore cxamining Table 8.1 it is necessary to define the terms task organization
and task complexity\In his taxonomy Naylor proposed that nearly all tasks could
be considered as being made up of several subtasks. Thus, driving a car involves at
a minimum manipulation of the steering wheel and manipulation of the accelerator
—both subtasks involving control over different types of vehicle movement. Task
organization refers to the extent to which these subtasks are interrelated, tha
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are dependent upon or influence each oth%ln the case of driving a car, one usually
adjusts his forward velocity, cither by braking or letting up on the accelerator, when
he approaches a sharp turn. Thus the action made in stecring has an effect upon
the action taken with respect to the accelerator. The two subtasks arc not so com-
pletely independent of one another that you can perform one with complete dis-
re%l'rd for the other.

‘Task complexity, refers to the difficulty of cach of the separate task components
viewed individually., The demands placed upon a driver in terms of steering a car
when involved in rush-hour traffic arc not usually very great (assuming he stays in
his lane). Most of the time the driver is primarily concerned with his forward
motion. That is, he spends the majority of his attention and cnergy in stopping,
starting, slowing down, specding up, ctc. Contrast this with driving on an open
turnpike at a constant spced, where hardly any demands upon the forward motion
subtask are involved. Certainly the rcader can also recall situations where he has
been forced to drive on a very curved but level piece of highway. Here almost all
the task demand is being placed upon the steering component and very hittle upon
forward control.

: Naylor then proposcd that the total difficulty of any task could be cxplained in

terms of these two basic task characteristics .

Task difficulty = Task complexity x Task organizatiory

Table 8.1 shows that there indced appears to be a systematic relationship between
which training methodology proved to be superior and the task characteristics of
complexity and organization. Bascd upon the pattern shown in Table 8.1, Naylor
suggested the following training principles:

Principle 1: Given a task of relatively high organization, as task complexity is
increased whole task training should become relatively more efficient than the part
task methods.

Principle 2: Given a task of relatively low organization, an increase in task com-
plexity should result in part methods becoming relatwely superior to whole task
training.

Studies Supporting Hypothesis: There are several studics which now support,
cither directly or by inference, the Naylor hypothesis. In a pair of studies, Naylor
and Brnggs (Briggs & Naylor, 1962; Naylor & Briggs, 1963) mvestigated first the
task complexity variable and then task complexity and task organization together
in terms of their cffort on the part-whole controversy. The mitial study was some-
what ambiguous, but when interpreted in terms of the more comprechensive second
study the data in both scemed to uphold the principles listed above. Bilodean (1954,
1955, and 1957) has also presented cvidence which supports, in particular, the
notion of component interaction as being important to the part versus whole train-
ing problem.

FRACTIONATION VERSUS SIMPLIFICATION( An interesting training question raised by
Briggs and Waters (1958) is whether the best training procedure utilizes some form
of part practice (a process they call task “fractionation”) or instead use a degraded
version of the whole task (a process they call task “simplification”). Both procedures,
of course, call for training the person on somcthing “less” than the final task he
is trying to learn to perform. Fractionation, the first strategy, simply divides the
actual task into parts to be learncd individually; simplification mvolves whole train-
ing, but on an easier or less demanding version of the task. Their research indicated
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that (1) the number of task dimensions in the training task should duplicate the
number of dimensions present in the actual task and (2) simplification rather than
fractionation appeared to be a preferable tramming procedure.

The findings of Briggs and Waters would seem to speak well for all “simulated”
training situations.)It should be pointed out, however, that it may be possible to
combinc both parf training and simplified training in certain situations so that train-
ing cfficiency is made optimal.

MOTIVATION

The role of motivation is very important in learning; little if any progress occurs
without it. Whereas students often spend three inefficient years in school attempt-
ing to learn a foreign language, the recent experiences of the military, the Peace
Corps, and the foreign service have demonstrated that the average person can be
trained to conduct a conversation in a foreign language in a matter of months. Only
part of this vast difference in cffectivencss is attributable to better teaching tech-
niques; most of it is due to the increascd motivation of the individuals. The learner
in those situations understands the reason for studying a foreign language much
more rcadily than the high school student; the latter was probably convinced that
it was just a useless requirement imposed on him by a “bunch of old fossils.”

{Effective motivation is the cssence of learning. Unless the person who is teaching
a group takes pains to ensure correct motivation, little learning is hkely to occur.
A man who has been promised a promofion provided he takes a specific course will
learn its content in a comparatively short timey A girl who hopes to obtain a secre-
tarial job will lcarn to type and take dictation in as little as six weeks. Without
the specific motivation of a job, both these individuals may dawdle along for ycars.
Many college students insist that they leamed the entirc content of a course in a
few nights. In the “cram” session they discover that there is much useful material
that they should have learned during the course, but the motive for learning was
too remote then. When passing the final examination is their only motive for
learning, they learn.

SOME COMMENTS ON TRADITIONAL
LEARNING PRINCIPLES

It was mentioned earlier that a dogged adherence to the traditional principles
might not be the best way to approach the training problem. This has been elo-
quently argued by Gagné (1962) who cites numerous examples where research in
military training situations has demonstrated that these principles were totally in-
adequate. Indeed, in somc cases they turned out to be hindrances rather than
aids to the training process.

Gagn¢ argues for a somewhat different set of psychological principles for training
(1962, p. 88):

1. Any human task may be analyzed mto a sct of component tasks which are quite
distinct from each other in terms of the expenimental operations needed to produce them.

2. These task components are mediators of the final task performance; that is, their
presence insures positive transfer to a final performance, and their absence reduces such
transfer to near zero.

3. The basic principles of training design consist of: (a) identifying the component
tasks of a final performance; (b) insuring that each of these component tasks is fully
achieved; and (c) arranging the total learning situation in a sequence which will insure
optimal mediational effects from one component to another.
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It is interesting to note that Gagné’s first principle deals with the importance of
task analysis into separate subtasks or components and is thus very similar to
Naylor’s point of view (discussed earlier under part and whole training).

SOME TRAINING GUIDELINES

Rather than talking about learning principles, it seems more desirable simply to
set forth a series of suggested guidelines which, when followed or considcred, may
help to make most’ training situations more effective.

To be practical, when one is involved in the training of others, it is best to recog-
nize that a number of fundamental considerations are necessary. The following
check list of ten items can often serve to enhance the training process. Decisions
are typically required in connection with each, and the difficulty is that too often
facts and data are lacking which would determine the best manner of organizing
the training course. This would simply indicate that research on the training process
is as necessary as training itself.

A good start, however, involves consideration of the following items:

b

Motivation is not only a desirable but often also a necessary accompamment of learning.

2. The number of umts or lessons to teach most effectively must be a considered judgment;
too often 1t is arbitrarily and artificially set.

3. The amount to be learned in any one umt must be planned. For optimal learning, the
unit should be neither too large and complex nor too simple.

4. Any training is practically never comprehensive or exhaustive. The amount to be learned
has to be related to the desired job performance. For example, a person need not know
how a motor operates mn order to dnve a car.

5. The task to be performed should be demonstrated.

6. The demonstration must be immedately followed by the doing on the part of the leamner.

7. A discussion and question penod should follow the domng, to clear up any misconceptions
on the part of the lecarner between the explanation of why and the demonstration of how.

8. Ample and adequate practice opportunity should be encouraged. Some learners tend to
overestimate their performance and erroneously and prematurely believe that the task has
really been learned.

9. Observable progress dunng practice goes a long way toward encouraging a sufficient degree
of practice. Plotting the learning curve wherever practical is to be encouraged.

10. A summary and review of the entire learming process should be made by the learner, with
the teacher available for last-minute pointers and for establishing that the task has been
learned according to performance that meets the criterion or standard.

EXPERIENCE VERSUS TRAINING

Industrial workers are likely to regard with disfavor the inroads made by educa-
tion. Many experienced workers seem to be members of a “secret society,” with
mysterious knowledge all their own which has come to them only after long years
at a workbench. We often hear an experienced worker or a successful boss telling
a young college graduate or a person who has studied the specific task in school
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that “this education business” is nonscnse. The argument runs somcwhat as
follows: “Look where I am, and I didn’t have any education.” How much of this
is discrimination, or fear of young pcople, or resistance to modern trends, and how
much of it is sour grapes is hard to tell. On the other hand, people with formal
training sometimes tend to belittle those who have gained their knowledge by
expericnce. This merely pours salt in the wound. A young person with training but
with little or no experience should use judgment and curb his missionary zeal by
not insisting that he must train all those who have not had his training. This is
just as ridiculous as the experienced cmployee’s objection to anyone who has been
trained but does not have the experience.

Training cannot entirely take the place of experience, but when training is
effective it can shorten the time required to reach maximum production. In fact,
the training of new people is often the only means of introducing new and efficient
work methods as a substitute for older and less efficient ways of doing a job. Experi-
ence can be a good means of training, but this result is sometimes accidental.
Experience that depends solely on trial and error or on the prodding of a poor
teacher means trouble and a much longer uphill struggle to achieve competence.
However, experience and training are not incompatible as methods of learning; in
the proper proportion, both together lead to the highest efficiency and maximum
achicvement in the shortest time.

Training, like education, can be regarded as a continuing process of life. This
means that refresher courses are a “must” in any comprehensive training program.
Of the many reasons for periodically retraining experienced employees, the most
pressing onc is the appearance, slowly but surely, of strange and inefficient work
methods which interfere with the efficient methods learned originally. In addition
to ironing out the kinks and removing the “bugs,” refresher courses permit the
continual introduction of new and improved work mecthods; they also serve to bolster
morale since the individual employee is assured that the company is still aware of
his existence.

KINDS OF TRAINING

Over the years a number of different types of training have emerged in industrial
situations. For example, Tifin and McCormick (1958) classify training into the
following seven categories:

Orientation training: to acquaint new employees with the company
Vestibule training: simulated on-the-job training

On-the-job training: actual practice on the job

Apprentice training: formal apprenticeship for a craft

Technical training: training in technical aspects of job

Supervisory training: training in management

Other training: any unusual situation not included in the above

N W~

Actually, any classification of different types of training situations is rather difficult
since there are a number of different ways that they might be classified. For example,
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a more meaningful system might be to classify training experiences in terms of

(1) purpose, (2) location, (3) trainee, and (4) technique. Such a classification is
given below:

1. Purpose of training experience
A. To mmpart knowledge (e.g., orientation training)
B. To teach skills (e.g., technical training)
C. To modify attitudes
II. Location of training experiences
A. Actual work situation (on-the-job training)
B. Simulated work situation (e g., vestibule training)
C. Classroom
D. Unspeafied (e.g, home study)
III.  Trainee characteristics
A. Experience
1. No pror experience (e.g., apprentice traming)
2. Moderate prior expenence (“refresher” traning)
3. Extensive prior expenence
B. Job Level
1. Nonsupervisory employees
2. Supervisory employees

C. Number
1. Individuals
2. Groups

IV. Technique used

Lecture (formal)

Lecture (discussion)
Work sample procedure
Role playing

Television (closed circuit)
Programed instruction
Group discussion

OmmBOwp>

These categories are only a guideline which can be used for purposes of con-
venience. Any training experience 1s apt to have several purposes and may use a
vanety of different techniques during its program.

SYSTEMS APPROACH TO TRAINING

There is a current emphasis in modern industrial psychology to view many of the
traditional problems in a somewhat broader context than before. Problems such
as training are considered not only in terms of training objectives per se, but also
in terms of the objectives and goals of the total organization or “‘system” in which
the individual will be performing his task. This broader view is sometimes referred
to as a systems approach. The name implies that one must be concerned with
objectives of the total system rather than objectives of any component within the
system.
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Eckstrand (1964, pp. 1-2) has strongly advocated a systems approach to training

technology:

In this approach, the development of a training program s likened to the development
of a weapon system. Here the systems engineer begins with an operational requirement:
a precise statement of the objective to be achieved by the system. The system engineer
then works backward from these objectives to produce an arrangement of subsystems
which, when operated according to some operational plan, will fulfill the objectives. The
process ends with a sencs of tests to assure that the design achieved does in fact fulfill the
requirement The design of a traiming system can proceed 1 the same manner. The be-
havior . . . men must exhibit on the job becomes the objective which must be achieved
by the traming system The job of the traming designer, then, 15 to select and sequence
a senes of learming expenences which will produce the desired behavior. A testing [evalua-
tion] phase 1s required to assure that the trammg program designed succeeds in producing

men capable of performing as specified.

Feedback (7)
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Figure 8.7. A systems approach to traming. (From G A. Eckstrand. Current status
of the technology of traming. AMRL Document Technical Report 64-86, September, 1964, 3.)

The application of the systems approach to training can probably best be under-
stood by examining Figure 8.7, taken from Eckstrand. It involves seven major steps:

Step 1. Define training objectives.

Step 2. Develop critenion measures for evaluating traming.
Step 3. Denve traming content.

Step 4. Design methods and traiming materials.

Step 5. Integrate training program and trainees.

Step 6. Compare graduates to cnteria standards set mn step 2.

Step 7.

Modify steps 3 and 4 based upon results of step 6.

The advantage of the systems approach is that it helps the psychologist or training
director in making his decisions. He is able to understand and keep in mind the
total training process as he tries to accomplish his objectives.
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SPECIAL TRAINING AREAS

Two of the most important, interesting, and challenging areas in training today
are management (executive) training and team traning) Because of their growing
importance, we shall examine each of these in somewhat more detail.

EXECUTIVE TRAINING (LEADERSHIP TRAINING)

The term executive training may have several meanings, depending upon the
goals and objectives of the traming situation. Most executive traming situations
may be classified as belonging to one or both of two subtypes of training experiences:
(1) human relations training and (2) decision training. Since they are qualitatively
different, it is necessary to examine each separately.

Another term which is often used in place of executive training is leadership
training. Actually, one might logically defend the position that leadership is only one
aspect of executive or managerial ability. However, the distinction has never really
been made clear by those most interested in the problem, and the terms leadership
training and executive training or executive development have come to mean much
the same sort of thing.

Chapter 14 is devoted exclusively to cxamining the problem of leadership; thus
we will only touch briefly on it here from the traming point of view. That is, we
shall assume we can agree upon the appropriate things that we want to “train into”
our people to make them good leaders. Thus our only problem here is what training
methods are the best to use.

We have already said that leadership training has two separate components asso-
ciated with it—a technical skill component and a human relations component. Let
us examine these further.

The essence of any managerial position is decision making. Leaders, managers,
executives (or whatever name they arc given) exist pnimarily to make decisions.
This cannot be overemphasized! If you strip a leader of decision-making prerogatives,
you will no longer have a leader. This automatically means that to devclop good
leaders one must of necessity be concerned with developing his decision-making
skills. These skills, then, may be viewed as shown:

Decision-making skill

e DA

Human relations or
interpersonal knowledge

Technical knowledge

TECHNICAL KNOWLEDGE TRAINING How does one train an executive in the technical
aspects of his job (decision making)? Obviously there are a variety of methods which
might be used.

1. On-thejob training—“breaking a new man in” by having him “understudy” a successful
job incumbent.

2. Simulated training—having a man learn by giving him examples of typical situations to
deal with and to study. There are a number of versions of this type of training, such as
(a) case study method, (b) in-basket testing, and (c) management gaming.
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3. Classroom instruction—using standard lecture and discussion techniques for training on the
technical aspects of the job. For example, most industrial management programs are ex-
amples of how modern management prunciples are brought to the classroom.

HUMAN RELATIONS TRAINING Modern management theory accepts without question
the notion that interpcrsonal relationships between a supervisor and his subordinates
are an important component in the managerial decision process. Thus, optimizing
the decision process must involve training in the understanding of the interpersonal
relationships critical to the process. Such training is generally referred to as human
relations training.

As in the case of technical knowledge traming, there are a number of different
training procedures which can be used to teach human relations skills.

1. Simulated Situations ~Almost any situation which is set up to simulate the technical as-
pects of the decision-making job can also be used (perhaps with minor modification) as a
traiming device in human relations Two excellent examples are the methods of role playing
and the mn-basket techmque.

2. Group Discussion. In the case of simulated training, the situation in which the trainee
operates 1s a rather well-structured one. A different procedure is to form what are called
“unstructured” groups for purposes of discussing problems of interpersonal relations among

individuals. Examples of these are the “T” groups (training groups) and the sensitivity
training methods.

Perhaps 1t would be helpful at this point to examine in somewhat greater detail
cach of the distinct training methods we have mentioned in order to give a better
indication of their similarities and differences, particularly since we have imphed that
certain training methods may be used to teach both the technical and the human
relations aspects of management.

IN-BASKET TRAINING  This procedure has been mentioned earlier. It has many appeal-
ing features as a training device for both the human relations and the technical aspects
of a managerial position. One of its major advantages is that quantitative indices of
performance are possible with this tool which are not available with most other
methods.

ROLE PLAYING The technique of role playing differs from the in-basket in that usu-
ally a number of individuals are given assigned roles to play and then requested to
work out a solution to a given problem. Thus role playing permits practicing human
relations skills in the relative safety of a laboratory environment. Role playing is not
acting. Persons are asked to play the roles they have been assigned by “putting them-
sclves into” these hypothetical situations. This permits the interactions between
players to be representative of their own personalities. The roles and problem are
structured only to facilitate the kinds of interpersonal relationships that are to be
studied.*

MANAGEMENT GAMES  Business or management games are a fairly recent phenomenon
in executive training, although the use of games as a method of training decision
makers has a lengthy history in the military; the first known war games were invented
by Weikhmann in 1664. Games have always seemed ideally suited for teaching the
strategy of move and countermove so frequently found in both land and sea en-

4 For an excellent review on role playing see N. R. F. Maier. Principles of human relations.

Wiley, New York, 1952.
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gagements. Most games, of course, represent conflict situations, and in most games the
consequences of a decision will depend partially upon the actions of the adversary.

Business games have become popular and practical with the tremendous growth in
computer technology. Almost all modern business games are “computerized.” The
typical business game will be built around a major industry, a particular business firm,
or perhaps only a particular aspect of a firm. To quote from Carter (1965, pp. 419~
420):

In typical games the designer makes assumptions regarding the influence on the business
enterprise of such factors as price of the products, costs and capabilities of production, ad-
vertising and selling costs and results, rescarch and development costs and results, mvest-
ment costs and effects of plant and equipment, and dividend rates. Many of these functions
are invarantly defined while others have randomness built into their effect. For nstance,
research and development usually produce product improvement as a function of the
amount of money invested, but with the effectiveness of the outcome modified by random
factors.

The players are usually formed nto groups of four or five without any orgamizational
structure being defined. Often teams compete agamst each other, each team representing
a business attempting to maximize its goals n a competitive market At the beginning of
play each team is given identical consohdated reports of profit and loss, statement of
financial condition, plant capacity, etc. Players are allowed to spend funds for plant ex-
pansion, research and development, advertising, market research, and similar items. The
outcome of such expenditures 1s usually not known to the players, but has been pro-
grammed into the enterpnsc model used m playing the game. Play is in non-real time with
a few hours or a day’s play representing a calendar quarter or six months’ real time. At
the end of each time period a computer calculates the results of a penod’s operations and
appropriate reports are furmshed cach team. On the basis of these reports and the players’
records of their actions, they proceed to plan and execute their operations for the next time
period and so on until five to ten years’ operations have been completed At the end of a
play a critique of the play and the decision made 15 conducted, with discussion of factors
which might have improved the players’ performance.

Business games are primarily used for the teaching of modern management market-
ing principles as opposed to human relations skills.

SENSITIVITY TRAINING Farlier we said that role playing involved having persons
interact on a structured problem in predefined roles. If one should remove both the
problem and the specified roles, about all that remains is an unstructured group of
people with a common interest in human relations! This is the essence of what has
come to be called sensitivity training. Historically, the sensitivity approach to training
has grown from the training methods developed by the National Training Laboratory
in Group Development and from certain schools of group psychotherapy and non-

directive counseling. To quote from Tannenbaum, Weschler, and Massarik (1961,
p. 132):

While the characteristics of the sensitivity training process vary somewhat the educa-
tional method used is primarily trainec-centered. Tramnees are permitted a maximum
amount of leeway of action, and their interactions subsequently provide the subject for dis-
cussion and analysis. During the tramning experience, it is the process (the “how”) rather
than the content (the “what”) that receives most attention. Trainees are encouraged to
deal with their feelings about themselves and about others and to explore the impact they
have given each other. Thus, they examine feelings, expressions, gestures, and subtle be-
haviors which in everyday life often are taken for granted.
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Sensitivity training is still experimental. As carried out in university workshops, group
development laboratones and plant settings, no formula or “cookbook” for conducting
this type of training has been nor 1s it likely to be developed. In general, however, certain
essential elements have emerged.

The “essential elements” mentioned above are the following:

Sensitivity traming 1s “process oriented” rather than “content oriented.”
‘The tramming is unstructured in terms of method and content.
Frustration appears essential to the success of traning.

The traning 15 optimal in small groups

The atmosphere must be “permissive.”

M B W

SUMMARY OF METHODS Table 8.2 summanzes the different executive training
methods and illustrates their relative cffectiveness.

EXAMPLES OF EXECUTIVE TRAINING Before leaving the topic of management train-
g it would probably be helpful to cite some examples of rescarch. Rescarch
cfforts have generally been rather sparse, perhaps because of the difficulties surround-
ing such endeavors which were mentioned carlier in the chapter. First we will look
at a study designed to teach dccision skills using a game which abstracted the basic
decision parameters inherent in the real task, and second we shall look at an example
of the use of role playing as a training device in human relations.

TasLe 8.2 Different Methods of FExecutive Training and Their Relative Effective-
ness for Teaching Different Executive Skills

Method Technical Decision Skills  Human Relations Decision Skills
In-Basket Training Yes Yes
Sensitivity Training No Yes
Gaming Yes No
Role Playing Yes Yes

Kinkade and Kidd Study This study was one which repcated an attempt to use
a special purposc “‘gamce” as a method of training for a complex decision-making task.
The task to be learned was that of an air traffic controller, a very demanding and
stressful decision-making task. Air traffic controllers are in a continuous management
role, directing pilots into their approaches, ctc. Kinkade and Kidd (1962) designed
a game similar to Chincse checkers which scemed to embody many of the kinds of
decisions, at least in an abstract sense, which are required of air traffic controllers.
One group of trainees was given six hours of practice on the game prior to going into
training on the air traffic control task. The other group went directly into air traffic
control training. Figures 8.8 and 8.9 show the results.

The effect of the training on the game is very clear. Both the amount of dclay and
the number of errors made were reduced by means of this technique. The study is an
excellent example of the effectiveness a game can have in learning the technical
aspects of a complex management task.
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Harris and Fleishman Study This rescarch was designed to evaluate the effect of
a human relations supervisory training program in terms of the attitudes and be-
haviors of the trainees after they had returned for the actual work situations. It was
one of the first such studics to follow up the effects of supervisory training. Most prior
research had usually followed the procedure of evaluating the training immediatcly
upon completion of the program.

Supervisory behavior was evaluated by Harris and Fleishman (1955) in terms of
two criteria of performance as measured by a questionnaire filled out by subordinates
(that is, ratings of the supervisors by those who worked under them served as the
dependent variable). The two scores obtained from the questionnaire were Initiating
Structure and Consideration (for a more detailed explanation of these basic dimen-
sions of leadership the reader is referred to Chapter 14). At least three workers were
drawn randomly from each of the work groups of 98 different foremen at two time
periods 11 months apart. During the 11-month interval between the two evaluations,
39 foremen had attended the company’s central school which administered the Super-
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visory Training Program. The remaining 59 had received no human relations training
during the same period. Table 8.3 shows the mean ratings for both groups on both
criteria at the first and second evaluations.

TasLe 8.3 Comparison of Supervisory Behavior Description Scores for Foremen
With and Without Intervening Training

Before Training After Trdining

Leadership
Group Dimension Mean SD Mean SD
With intervening Consideration 70.6 13.8 72.1 13.0
training (N = 39)  Imtiating Structure 43.2 6.4 40.8 73
Without intervening Consideration 738 15.0 74.4 12.6
traiming (N = 59)  Initating Structure 41.5 7.1 39.6 6.1

Source: E. F. Harnis and E. A. Fleishman. Human relations training and the stability of leadership
patterns. Journal of Applied Psychology, 1955, 39, 20-25.

No significant differences were found in the mean scores made by either group
before and after the training period. Also, and more important, no significant changes
in mean scores occurred within either group, whether or not they had received super-
visory training. Harris and Fleishman also found much the same sort of noncffect
when they examined the influence of a refresher course upon supervisory behavior.
The moral of the story would scem to be that the effects of human relations training
may be only temporary at best, and exceeding care should therefore be taken before
investing greatly in such a training program.

TEAM TRAINING

One of the results of modern-day technology scems to be an increased frequency in
tasks which involve a team effort rather than an individual one. References are fre-
quently made to “research teams,” “management teams,” “missile launch teams,” “air
dcfense teams,” etc. A team is a group of individuals who are working together toward
a common goal. All tcams arc really defined by their purpose or goal. Indeed, if two
team members have different goals or objectives, the performance of the team is apt
to become less efficient. Consider the basketball player who is more concemed with
his own point production rather than whether the team wins or not.

Associated with the increased frequency of tcam tasks has been a related increase
in the importance of team training within the larger training complex.

Is the team training problem any different from the usual training problem, or can
one take the guidelines from the simpler learning situation and apply them to this
more complex setting? The answer seems to be “perhaps.” However, when one talks
about such things as part or whole learning, feedback, etc., they become defined some-
what differently in a team training situation. Some of the more critical team training
problems which researchers have tried to answer are:

” ” o«

Should team members be trained as individuals or as a unit?

What kinds of feedback are most appropriate to team members—individual or team?

Can team performance be predicted from the proficiency of individual team members?
What influence does a change m team membership have upon training?

What types of team structures appear best for learning different kinds of team tasks?
What kinds of proficiency measures should be used in evaluating teams?
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GROUP VERSUS INDIVIDUAL TRAINING OF TEAM MEMBERS One of the more intcresting
questions rclevant to team training is whether team members should be trained as a
unit or whether individual training would be more efficient. Intuitively, it might be
concluded that any task requiring scveral individuals for its successful completion
would probably be acquired more efficiently through team training. Unfortunately,
the scanty research currently available on the topic scems to be rather ambiguous.
Horrocks, Krug, and Heermann (1960) found individual training superior, while
several other studics found individual unit training most efficient (Glaser, Klaus, and
Egerman, 1962; Fgerman, Klaus, and Glascr, 1962). Lattle else has been done to ex-
amine this question in further detail, except for a recent cffort by Naylor and Briggs
(1965) which explored the effect of task complexity and organization upon tcam
efficiency. Most important, there has been no attempt to provide any integrated ap-
proach to the question of indwvidual versus tcam training.

There is, however, onc aspect to the organized-unorganized dimension of teams
explored by Naylor and Briggs in their 1965 team-training study which is worth fur-
ther consideration, and that is with reference to its counterpart in the individual task
domain. Earlier in the chapter we discussed the problem of part versus whole training
when training a single person on a multidimensional task. We saw cvidence that the
relative effectivencess of the two approachces to training seemed to be a function of
the kind of task for which onc was trving to develop skill. In particular, cvidence was
given in favor of the Naylor hypothesis which said that part or whole training de-
pended upon task complexity and task organization.

To the extent that task organization in an individual task represents a dimension
identical to the team organization concept, data obtained from part versus whole re-
search should prove to be a rich source of mnformation for developing potential
hypotheses about multi-man (tcam) tasks. Consider, for example, the Naylor and
Briggs part-whole studies (1962-1963), which dealt with the advantages of whole
tasks versus part task training for individuals as a function of task organization and
complexity. One might view these studics as being analogous to a multi-man (team)
training situation: The training on individual task dimensions is similar to individual
training of team members, and the whole task trainmng of Navlor and Brggs was
similar to “team” training in a multirman task. Navlor and Briggs mampulated task
organization in their study by varving the amount of information which tied together
two task dimensions. This definition of organization would certainly seem compatible
to that typically used in a tcam situation of defining organization in terms of com-
munication or information channcls available between team members.

The 1963 Naylor and Briggs study idicated that for tasks of high organization,
whole training appears to be most efficient regardless of task complexity; for tasks
of relatively low (moderate) organization, whole training 1s best for tasks of low com-
plexity but part training is best if the task is quite complex. Carrying this interaction
over into the multi-man situation, it could thereforc be hypothesized that for those
tasks which are highly organized and which require a great deal of communication
and cooperation between members, it would be best to employ tcam training. With
tasks which only place low or moderate communication demands on team members,
team training would be best if the subtasks are fairly simple, but individual training
would be best if the subtasks are quite complex.

Some evidence for the above hypothesis can be found in the study by Kinkade
and Kidd (1962) cited earlier, in which they investigated the effect of team communi-
cation upon decision-making performance using a highly abstract version of an air
traffic control system. Their basic task situation was one of moderate organization and
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low complexity, which would suggest that team training should be better than in-
dividual traming. Indced, the results mdicated that performance for teams working
under organized (whole) conditions was superior to those under the less organized
(part) conditions. Additional support for the hypothesis may be seen 1 the data ob-
tained from a study by Naylor and Briggs (1965) in which they showed that team
performance 1n a radar-controlled aenal mntercept task was mfluenced by the way the
task was organized: Superior performance was obtained with teams in which the
mecmbers worked independently of one another compared to performance in an
organization which encouraged interaction (verbal communications, trading targets
and interceptors, ctc.) between radar controllers. Since the task mvolved was either
of moderate (interaction encouraged but not required) or low orgamization and of
either medium or high complexity, the results would appear to fit within the general
framework cxplained above.

Largely untested, however, is the validity of the notion that individual training for
tasks of low organization is more and more efficient as the tasks of cach individual in
the team is made more complex, and group training is more and more efficient for
tasks of high organization as the tasks of each individual are made more complex.

FEEDBACK IN TEAM TRAINING The feedback or knowledge-of-results training variable
becomes very complex and powerful in a tcam trainng situation. As Rosenberg and
Hall (1958) have pointed out, the way in which feedback 1s handled m the team situ-
ation may often be the key to the actual communication structure of the team.

Of course, the primary difficulty 1n a tcam situation 1s whether vou provide a team
member with information about (1) his own performance only, (2) team perform-
ance only, or (3) both his own and team performance.

Knowledge of results about one’s own performance may tend to produce behavior
which is self rather than team oriented. The team member may become too enam-
oured with his own skill and not worry about the success of the team cffort. On the
other hand, there are certain problems involved mn only providing team members
with information about team performance, particularly when tcam performance is
some composite of the performance of all team members. The reason for the difficulty
is that under tcam fecdback conditions an mdividual tcam member gets very little
direct information about his own performance. Since we established carlier that KR
is an essential ingredicnt to learning, it may be very hard for team members to learn
under team feedback conditions.

Rosenberg and Hall have conducted scveral studies on this problem of feedback
(1958). They have found individual performance to be tremendouslv affected by
the kind of KR team members are given. Under, conditions of team feedback (they
used the term “confounded” feedback) the team members seemed to develop com-
pensatory behavior. That is, if onc team member was an “over responder,” then the
other team member would become an “under responder.” The interesting finding
was that confounded feedback did not result in less accurate performance as com-
pared to an individual feedback condition.®

PREDICTION OF TEAM PERFORMANCE FROM INDIVIDUAL PERFORMANCE A rather in-
teresting study of team proficiency is reported by Wiest, Porter, and Ghiselli (1961).
They found that team performance was less than the sum of individual performances.

5 For a more extensive discussion of the entire team training problem refer to M. Glanzer.

Experimental study of team training and team functioning. In R. Glaser (ed.). Training re-
search and education. Wiley, New York, 1965.
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They also found that team performance was better predicted by knowing how good
the most proficient team member was than by knowing how good the poorest mem-
ber was. Also of importance was the discovery that the more similar two team mem-
bers were in their individual proficiency, the more likely they were to form a proficient
and effective team.

INFLUENCE OF CHANGES IN TEAM MEMBERSHIP UPON TRAINING Teams are often apt
to be dynamic entitics in terms of their composition. Membership in a tcam may
not be a stable characteristic, particularly with large teams. Because of this instability
of group membership, it is important that we know something about the effect of
changes in team personnel upon the training process.

Horrocks, Heermann, and Krug (1961) found no cffect on team performance when
changes in membership of the team werc made during training. However, their team
task was a rather simple decoding requirement. Naylor and Briggs (1965) did find an
effect on performance in a somewhat more complex task. In their study they intro-
duced during training a new team member as a substitute for a regular team member
who was cither more or less skillful than the member being replaced. The more highly
proficient substitute enabled the teams to improve significantly during a subscquent
training session, while teams receiving a replacement with less proficicncy than the
man he replaced were found to deterioratc slightly in the subsequent session. How-
ever, both effects were quite temporary and disappeared with continued training. It
would seem, then, that one could question the desirability of extra training for a
replacement when on-the-job training can so quickly bring total team performance up
to par following the stress of a replacement of onc of the tcam members. Similar
findings have been reported by Glaser, Klaus, and Egerman (1962) and Egerman,
Klaus, and Glaser (1962).

TEAM STRUCTURE AND TRAINING EFFICIENCY Quite a bit of research has looked at the
structure of teams with respect to various criteria such as flexibility and proficiency.
Most of this will be examined in Chapter 16. Very little is known about the optimal
structure of teams for purposes of training. However, there is good reason to believe
that the characteristics of the task itself are the most important considerations in

determining how the team should be structured during the training (Briggs and
Naylor, 1965).

TEAM PROFICIENCY MEASURES  One of the major problems of team training research
is the difficulty in obtaining good mcasures of tcam proficiency. This often leads
to a substitute procedure of evaluating a team in terms of the goodness of the per-
formance of individual tcam members—a very tenuous procedurc at best. Glanzer
(1965) has strongly urged that more time be spent on developing good measures of
team proficiency so that we can better evaluate our training methods in this im-
portant training area.

PROGRAMED INSTRUCTION

Today in education the term “teaching machine” is a common expression. It is
but one of a number of labels given to a particular method of instruction which is
becoming very popular in industry. Other terms with equivalent meaning are “auto-
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instructional device” and “programed instruction.” Basically, these terms all refer to
a process of individual self-instruction on the part of the trainee, a process which
requires the active mdividual participation of the student.®

In essence a teaching machine is a device which presents organized sequences of
instructional material to the individual student in such a way that he is required to
make definite responses to the material. The machine or “program” is also designed
to provide the trainee with immediate feedback about the correctness of his response.
S. L. Pressey, a professor at The Ohio State University, is credited with “inventing”
the teaching machine around 1924. His original machine is now on display at the
Smuthsonian Institution. Pressey’s technique for presenting material to trainees re-
ceived very little attention until the famous learning theorist, B. F. Skinner, wrote
a paper which provided theoretical support for Pressey’s procedure (Skinner, 1954).
This paper had the effect of making programed instruction “scientifically respecta-
ble,” and everyone started to become interested.

There are a variety of actual devices for presenting programed material to stu-
dents. These range from rather expensive electronic devices which display material
and provide buttons which, when pressed, indicate the correctness of the response
to the question asked, down to simple paper-and-pencil devices which provide spaces
for a person’s response to each question and give the correct answer when a tab
section 15 raised. Figure 8.10 gives an example of how questions arc phased in a
typical programed learning text.

Answers
The numbered umits in a programed textbook are called frames. A blank line
withmn a frame indicates that a single word or number 15 to be supplied.
Example. A textbook which asks the reader to supply answers within each
of its numbered umits 15 called a textbook. programed
If the blank requires two or more words to be supplied, the blank will be
a double hne.

Example To use such a textbook most effectively, a student always conceals the written his
printed answers until he has OWN answers

As these examples have illustrated, the answer to a blank appears on the
same line of print with the blank to which it belongs. When two blanks
appear on the same line, the two answers are separated by a dash

Fxample: Another suggested rule for using a programed textbook is that

a period should be . study—short
Occasionally, the answers which belong to two successive blanks may be

mterchangeable; that 1s, they would be correct in either order. In such cases,

the dash 15 replaced by a double-headed arrow, and such an arrow is included

even when the two blanks do not fall in the same line of print.

Example: When a coin is tossed, it will turn up
or . heads «— tails

Figure 8.10. An example of a series of frames in a programed text. (Examples are
from the introduction to C. McCollough and L. Van Atta. Statistical concepts. McGraw-
Hill, New York, 1963.)

8 For more complete discussions on programed instruction the following sources are
recommended: ]. L. Hughes (ed.). Programmed learning: A critical evaluation. Educational
Methods, Inc., Chicago, 1964; and A. A. Lumsdaine and R. Glaser (eds.). Teaching machines
and programed learning: A source book. National Educational Association, Washington, D. C,,
1960.
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The extent to which various forms of programed material are in use in industry

today is hard to estimate. The incidence is probably quitc high, however, and is
likely to continue to grow. Those who favor programed instruction cite a number
of advantages of this training procedure:

1.

Low traiming costs. The total cost of developing a program for a particular training
situation plus the cost of admimstration is usually lower than the cost incurred through
other forms of instruction.

Flexibility. Since programed instruction is individual mstruction, it is often more flexible
than other methods.

Greater organization. The process of writing a program forces a close examination of
teaching objectives, thus often improving the teaching process by bringing about a better
clarification of goals and a removal of extraneous matenal. (This 1s often a time and
dollar savings also.)

Rigid control over material. With programs one has a rather complete control over the
learming process and also over the feedback process.

Complete record of student performance. Because the trainee 1s continually making
responses to each frame and these responses can be made a matter of record, 1t 1s possible
to keep exceptional watch on the progress of the learner.

Programed instruction does, however, have certain disadvantages. Among the

primary objections are:

1.

No chance for extra clanfication. It 1s impossible to provide the trainee with answers
to questions which mught be raised related to the matenal being presented. Thus, all that
will be learned is what is presented in the program. The program must be assumed to be
a sufhcient learning expenence.

No individualized tramning. All tranecs, regardless of ability, receive the same program.
The only flexibility 1s in terms of the speed with which different tramnees complete the
program.

Interestingly enough, Pressey himself has become somewhat dismayed at the rapid

growth in the use of teaching machines. To quote from his article (1963, p. 5):

Teaching machines and programmed matenals are now bemng used all over the country
in schools and colleges and 1n industrial and military traimng. Manufacture and sale of
such products arc a major enterpnse of many pubhshers and equipment makers. Am-
bitious young people are embarking on careers in such work. The whole subject has become
an accepted topic of everyday talk. However, there is disturbing evidence that current auto-
instruction is not up to the claims made for 1it, that the current “boom” might be followed
by a “bust” unfortunate for those involved—and for psychology. This paper is first of
all a plea that to guard against such a danger the whole situation be soon given close
critical inspection, and not merely to assure (as 15 now being attempted) that programs
are good; but critically to consider whether the whole current concept of programing may
be at fault, and an almost totally different approach than now orthodox to all ideas
about auto-instruction be called for.

The archvillain, leading so many people astray, 1s declared to be learning theory. No
less a charge 1s made than that the whole trend of American research and theory as
regards learning has been based on a false premise—that the important features of human
learning are to be found in animals. Instead, the allimportant fact is that human has
transcended animal learning. Language, number, such skills as silent reading, make pos-
sible facilitations of learning, and kinds of learning, impossible even for the apes. Auto-
instruction should enhance such potentials. Instead, current animal-derived procedures
in auto-instruction destroy meaningful structure to present fragments serially in programs,
and replace processes of cognitive clarification with largely rote reinforcings of bit learnings.
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TEACHING MACHINE RESEARCH

In spite of the popularity of the teaching machine, there has not been a great dcal
of research carried out to determine in any precise fashion its relative merits as an
instructional device. There is evidence (Coulson and Silberman, 1959; Fry, 1960)
that a “write-in” program (sce Figure 8.10) takes longer to complete than a pro-
gram involving multiple choice responding, but also produces a higher level of
learning. However, such research deals with the way in which programs can be made
most effective and does not indicate whether programed nstruction 1s supcerior to
other teaching methods.

More recently, Goldberg and Dawson (1964) reported a study done with 47
clerical employees in which they compared a conventional nstruction method (lec-
turc-discussion) with two different methods of programed instruction (programed
text and teaching machine). The employces were divided into three comparable
groups and taught statistics by one of the three methods. No significant differences
were found in achievement among the groups at the end of training. But when
employees were retested six months later, differences were obtained. As Table 8.4
shows, the group taught by the conventional mstructional methods cxhibited the
greatest amount of retention.

TaBLe 8.4 Mean Scores on Achievement Tests for Those Trainees Re-
tested After a Six-month Period

Achievement Test 1 Achievement Test 2
Percent Percent
Group N Test  Retest Loss Test  Retest Loss
Classroom 12 393 344 12.5% 214 18.8- 12.29%,
Machine 15 41.6 323 224 17.1 11.7 31.6
Textbook 13 42.2 32.8 223 16.6 13.3 199

Source: M. H. Goldberg and R. I. Dawson. Comparison of programmed and con-
ventional nstruction methods. Journal of Applied Psychology, 1964, 48, 110-114.

EVALUATION OF TRAINING EFFECTIVENESS

It was pointed out in Chapter 6 that the criterion problem would be a common
problem throughout all the other “content” areas to be discussed later. Here we
find it popping up in the context of training. How should one cvaluate the “good-
ness” or “badness” of a training method or a training program? What criterion or
criteria should be uscd? Certainly we would hope that training procedures imple-
mented in industry would be subjected to some form of cntical assessment to
determine if they are accomplishing their objectives.

Actually, the particular measure of effectiveness is probably not so critical as the
way in which the effectiveness data are gathered. For example, suppose one gave all
trainecs a pretest, then put them through a ten-week training course, and then gave
them a post-training examination. Suppose further that the average test score was
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significantly higher after training than it was before. Does this indicate that the
training was successful? Not really, since we have no way of knowing whether the
improvement was due to training or due to any other factor. The only way training
effectiveness can be truly evaluated is by comparing the change in performance of
a group receiving training to the change in performance of a comparable group
which did not receive the training. 1f the two groups (training and control) are both
equated at the beginning, then one neced only compare their relative performance
at the end of the training period. However, since equating groups is always a
difficult task, it is usually safer to stick with the process of comparing the degree of
change of the two groups, a process which adjusts for original skill level (see Fig-
ure 8.11).

Group receiving training

N

/ } (improvement)

. « Control (no training) group

Figure 8.11. Mlustration of

method to determine the effec-

(no improvement) tiveness of training using a con-

. ) P trol group which did not receve
Pretraining Posttraining tramning.

Criterion measure

It is therefore important to remember that it is not enough merely to reccommend
desirable training procedures and describe some of those in operation. It is necessary
for the industrial psychologist to conduct research in this field. The essential differ-
ence between a scientific and a nonscientific training program is that the former
requires objective cvaluation. Research methods must be used to determinc the
relative merits of training mecthods, aids, and results.

Mahler and Monroe (1952) attempted to gain some information in connection
with four rather important and basic questions related to industrial training:

How are training needs determined?

What are the relative ments of different traming methods?
What are the relative merits of different traiming aids?
What has training accomplished?

WD)

In an attempt to answer thesc questions they used three sources of information
—a review of the literaturc, a questionnaire survey which brought responscs from
150 companies out of a total of 253 selected companics solicited, and field visits
to 30 selected companies. The results of the study, while interesting n terms of the
reported case histories, are necessarily disappointing to the student of training
research. They indicate that training research tends to be minimum in quantity and
elementary in nature. More optimistically, they show a trend toward more and
better training research, indicating that some of the companies doing rather im-
pressive jobs never manage to report their results in the literature where it would be
accessible to those interested in the problems of training rescarch. Not more than
one company in 40 actually studied the relative merits of various training methods
or aids. Training effectiveness was usually evaluated by subjective judgment rather
than by research methods. Practically no attempts were made to show that the
alleged improvements could be attributed to the training rather than to other causes.
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Before we can be certain that our industrial techniques lead to positive results
rather than wishful thinking, we must be able to obtain a measure of the training
accomplishment. In other words, criteria are needed.

The criteria suggested by Lindahl (1949) for checking the results of training are:

Better quality of production

Increase i the number of operators able to meet job standards

Reduction in time required to do a specific job

Decrease in breakable supplies or tools

Decrease i absenteeism

Reduction n separation rate

Reduction 1n operational costs

Better performance on personnel tools such as tests, rating scales, and attitude surveys

R R R R N

McGehee has been conducting rather valuable work in the area of training. Two
of his studies are refreshing because of their practical concern for real problems.
In one study (1948) he established that fast and slow learners could be differentiated
as early as the seccond week of training. By the end of the second weck predictions
could be made differentiating the two groups with a 20 percent better than chance
accuracy. By the end of the sixth weck, the advantage over chance is 63 percent.

In another study (1952) a 61.6 percent reduction in waste was effected as a result
of a realistic awareness of training and 1ts concomutant problems. McGehee recom-
mends that management present frankly, fully, and sincerely the reasons for any
change to all who are affected by it, then enhst the participation of the individuals
involved by assigning specific tasks at their level of competence. In addition, such
individuals must be informed of results and given recognition for assisting in the
program.

McGehec’s idea 15 that one cxplains the nced for change, secures participation,
and keeps participants informed. Group decision is omitted from McGehee’s require-
ments, and this view is in contradiction to those who believe that group decision on
goals is a most important part of the training.

An analysis of the conflicting hypotheses and some of the data lead to the theory
that if the trainees can accept management’s need and if the problem is sincere
and not subterfuge, then group decision may not be necessary at all. Group decision
can even be a subterfuge or “gimmick,” in which casc 1t will surely boomerang like
any of the other tricks that will work for only a short time.

Incidentally, McGchee and Livingstone (1954), in a follow-up of the study in
which waste was cut by 61.6 percent, found that with no reinforcement of training
the reduced waste rate continued for 80 weeks. While this is not evidence of perman-
ence, it is at lcast evidence of a continuced effect over a rcasonably long period.

SPECIALIZED TRAINING

The trend in education in recent years has been toward specialized training. The
rise in popularity of business and engineering colleges, coupled with a general de-
crease in the proportionate enrollments in schools in liberal arts, illustrates this
point. One recent development has been the formation of junior colleges aimed at
specializing for industry.

A recently organized school in New York City, which functions at the junior
college level, is known as the Fashion Institute of Technology and Design. It is
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supported in part by the Board of Education of New York and in part by an edu-
cational foundation of the needle trades. The school offers college subjects, but in
addition gives specific training for work in any of the many divisions of the needle
trades, such as gloves, underwear, suits, dresses, shirts, blouses, and millinery. Its
graduates are traincd in illustrating, designing, and production control, and also in
the techniques of scwing and draping. A feature of this school is the cooperative
education in effect in the last semester. During this semester cach senior goes to
school for 2 five-week periods and works in industry for 2 five-week periods. When
students are in school, alternates are on the job. The school makes a real attempt
to place a student in the specific industrial job for which he has been training.
This coordination of job experience and classroom work gives the graduates working
experience and a knowledge of a job in a factory, sample room, or other dcpartment
of an industrial establishment, as well as the knowledge gained in the classroom.
Graduates know what the pressure of production means. They see clearly the
relationship between cducation and job traming. Since most people must eventually
enter an office, factory, or profession, such real experience in addition to a more
general education is of decided value. However, the “set” and “shift” of altemating
classroom and work activities has its disruptive influences in the educational process.
The week prior to work and the week of return to the classroom is noticeably more
chaotic than the usual classroom scenc.

Cooperative education has 1its perls. Students often do not respond smoothly to
the shifting scene—now school, now work, now school. Tensions are built up con-
cerning the job the student hopes to get. If cconomic conditions arc bad, he may
not even get a job.

Some employers are more interested in “cxploitation” than training. They are
served high-caliber personnel at minimum wages. The administrators of the program
are subjected to pressure from employers to send top-ranking students and from
students to obtain top-ranking jobs. All students and jobs are not top-ranking.

Cooperative education docs have its shortcomings and limitations, and in cxtreme
instances it may interferc with the academc tramning process and not cven provide
industrial training. All this is mentioned not to discourage the development of
cooperative education but rather to improve it by pointing out the potential trouble
spots so that efforts may be madc to avoid them.

Some industrics and specific companies conduct their own trainmg schools, not
only to make surc of having acceptable applicants but also because they 1ecognize
the importance of this training. An outstanding cxample is the Ford school in
Dearborn, which trains young men in automobile mechanics and related ficlds.

Industry generally does not recognize 1ts responsibility for training workers.
Possibly the chief reason for this is the lack of facilitics and of “know-how.” In
the past, because of an undue fear of the taint of commercialism, schools and col-
leges have too often refused to recogmize the service they can perform. Cooperation
between thesc two great forces in the training of workers has been conspicuously
absent. The trend in this country is toward more and better education, with enroll-
ment figures steadily incrcasing. Now is the time for both industry and educational
institutions to cooperate in making training in industry more realistic and more
valuable.

The International Harvester Company of Chicago and the University of Chicago
afford a rare example of what can be achicved when “company funds” and “college
brains” get together. The training courses offercd in the Central Sales School are
only part of the program. These courses are broken down into four areas: orientation,
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personnel development, management operation, and technical aspects of the job.
The program is handled on a mass scale; 17,000 men graduated from the school
in a single year. In addition, plants are being dcveloped to train the supervisory
personnel along the lines of centralized and individualized nceds. Harvester's train-
ing program recognizes not only the need for employee orientation but also the
value of off-hour training dirccted toward the employec’s intellectual pursuits, recrea-
tional inclination, and personal and domestic situation. This company regards its
entire tramning program as a social contnibution to the nced for better informed
adults in America. It is interested in developing individuals, not simply i training
men.

The relationship between Harvester and the University of Chicago is exceedingly
interesting. Since it 1s hoped that their cooperation will serve as a model for future
collaboration between industry and colleges, the opening paragraphs of their con-
tract are quoted:

The International Harvester Company is interested in developing a program of train-
ing and cducation which will increase the feehing of umity 1n the orgamzation; develop
individuals i the company for responsible positions; facilitate the absorption of new
employees and returned servicemen and women mto the orgamzation, and, m time, con-
tnbute to a better understanding of the application of machinery in agnculture. To
achicve these ends, the company plans to develop the appropnate staff and physical
facihities within 1ts organization. In the development of these plans, the advice and counsel
of specialists 1 adult education, business cducation, vocational education, ctc., on the
staff of a leading university would be welcome.

The Umversity of Chicago through its Department of Education i the Division of
Social Sciences and through 1ts School of Business 15 mterested i studying methods and
procedures for commumcating information of varying intellectual contents to individuals
of vanied backgrounds. The expenence attamed within a umneraty and its laboratory
schools 1s restricted both i regard to intellectual content and the heterogeneity of the
mdividuals with whom 1t comes mn contact For these reasons the University welcomes
the opportunity to cooperate i the formulation of objectives, development of instructional
methods, and the measurement of the achievement of the objectines made possible by
the educational plan of a large mdustnal orgamzation

It 15 therefore proposed that the International Harvester Company and the Umiversity
of Chicago enter mto a working relationship to achieve their mutual ends

The role of this university in tramning structors for the Harvester Company
shows that college professors can improve struction for industrial traming and
that trained instructors should devote their attention to what the students arc
learning rather than concentrate on lecture organization. The company instructors
are taught to define objectives not in terms of content but in terms of the students’
changes in behavior. They are also taught to eliminate nonessential material from
classroom courses.

TYPICAL TRAINING DEPARTMENTS IN ACTION

The average worker insists that he was never trained for his job, regardless of
whether he has worked for small or large organizations. By and large this is true.
Business organizations must recognize their responsibility and create training depart-
ments on a larger scale than has been done in the past.

The training responsibilities of an industrial or business organization are clear-cut,
and its training program can bec considered as having two functions. The first, a
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general orientation in company policies, routines, and rules, should attempt to
assimilate the new employee as rapidly as possible so that he may overcome his fecl-
ing of being a stranger. The second function concerns specific job training. The
training programs of companics, large and small, generally are weak in both these
aspects.

One author is reminded of the time he was hired as a factory opcrator in a large
manufacturing concern. After a series of interviews and a physical examination
he was assigned a number, given a time card, and sent to a specific department.
After showing his credentials to the department supervisor, he was seated at a
work bench and told: “This is Joe. He will tell you what to do.” Joe, who seemed
rather annoyed, said merely, “The best way to learn is to help me do this.” At the
end of the day the supervisor came over and asked for the new man’s production.
Obviously there was none because he had been helping the man who was supposedly
training him. Rather than say this and get into trouble with Joc, the author said
that he had not produced anything because he thought he was not supposed to work
the first day. The supervisor looked at him in a manner that he clearly understood
—it suggested that hc was pretty dumb-—and said, “Be sure that you produce
tomorrow.” The next day he went to work, asked as few questions as he could, and
did not annoy Joe. Of course, his production would have been greater if he had
had at least an hour’s demonstration and training. Some time later he discovered
that Joe disregarded him not for personal reasons, but simply because he himself
had to produce his usual amount of work and was given no allowance for the time
spent in training a new man.

In some smaller organizations the employce is hired, put to work, and told to ask
any questions he wants to; but since it is never made clear who is supposed to
answer thesc questions, the average worker gains expericnce by struggling along
meekly on a hit-or-miss basis. Industry can and should do a better job. It 1s not
necessary for an organization to make a fetish of trainmg, but hiring an experienced
educator or psychologist on a consulting basis one hour a week for a month or
two will often enable 1t to set up a training program that is far better than no
training at all.

The Electric Auto-Lite Company cmphasizes visual aids in its training program.
In fact, Walt Disncy’s first industrial production was made for this company. The
film, which ran 18 minutes and cost about $75,000, was designed to teach the cor-
rect installation of spark plugs.

General Motors has a gigantic training program covering many areas. The train-
ing in the field of management and supervision includes many different specialized
programs. The company has a large apprentice training program and does consider-
able on-the-job training. It also conducts an institute featuring cooperative education.
The courses offered vary from special classes of a few days’ duration to a four-year
course which, together with certain prescribed postgraduate work in the fifth year,
leads to an engineering degrec.

THE TRAINING STAFF

Training in industry is given most frequently by an cxperienced operator. The super-
visor and the special instructor follow in that order, but there is often an inverse
relationship between this order and effectiveness in training. There is absolutely
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no reason for assuming that an experienced operator is a good teacher; such an
operator is often not capable of even describing the method he uses. People who
are excellent ice skaters often cannot teach anyone else to skate; the same applies
to cxpert tennis players, carpenters, electricians, cte. It is necessary to train the
experienced operator in training techniques before he can be considered an effective
trainer. As for the supervisor, although it is true that he may know how to handle
people, he may not know how to do the specific task in question. The best method
of training m ndustry 1s to have a special instructor who can do the job adequately
and knows how to teach as well; the latter is essential. Very frequently this means
training the trainer.

Bavelas, formerly of the Industrial Relations Section of the Massachusetts Insti-
tutc of Technology, has demonstrated this point. He has conducted several
studies which indicate that the training of trainers results in better performance by
the people being trained. He suggests that trainers be given training through dis-
cussion methods so that they will better understand the implications of attitude and
motivation in a training program. In one study he devoted eight hours to such a
course; the results indicate that differences in employee ability exist when perform-
ance is measured under three conditions: without training of the traincrs, with four
hours of training, and with the full eight-hour course.
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9 ATTITUDE
MEASUREMENT

All people have attitudes which result in tendencies to respond positively or nega-
tively to another person, a group of people, an object, a situation involving objects
and people, or an idea. Very often the possession of an attitude predisposes the
individual to react in a spccified direction. This being so, a knowledge of the attitude
sometimes allows for the prediction of behavior, both in industry and in other
aspects of life.

An attitude is acquired or learned by the individual, and at times the learning
process is so subtle that he-may not cven recognize the attitude he possesses or
truly understand how 1t was acquired. Attitudes may be rational or irrational, and
the possession of intelligence is by itself no guarantec of a larger number of rational
attitudes. The individual who has a certain attitude often has to rationalize or
self-justify his rcasons for it by drawing upon only the illustrations that back it up.

The acquired determining tendency in onc’s thinking or behavior may be the
result of fact or opinion, but for the person who holds the particular attitude this
has no real importance. Attitude based on opinion may be morc intense than attitude
based on facts.

ATTITUDES AND SOCIAL PHENOMENA

Interpersonal relations, to a large extent, arc dctermined by the attitudes people
hold. Similar attitudes tend to produce morc cooperation and dissimilar attitudes
produce more friction among individuals.

Before discussing how attitudes are formed, changed, and mcasured, we should
agrce on what attitudes arc so that we do not have diffcrent attitudes about attitudes.
By attitudes we mean the beliefs, feelings, and action tendencics of an individual
or group of individuals toward objects, 1deas, and people. Quite often persons and
" objects or ideas become associated in the minds of individuals and as a result atti-
tudes become multidimensional and complex.

For most attitudes this complexity is the rule despite the fact that attitudes
indicate a general and almost oversimplified direction toward favor or disfavor. It
should be rememberced that the constituent parts of an attitude contributing to this
generalization arc ncver as logical to the observer as they are to the holder of the
attitude. Thus, your friends may point to inconsistencics in your belicfs, fcelings,
and action tendencies whereas you find that the components are not inconsistencies
but rather are reinforcements leading to the “logicalness” of your position for or
against the idea, object, or person.

274
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Attitudes are reflected by the opinions or views that we hold. Attitudes are
often formed by the judgments we make as a result of information we receive from
various sources. When we find this information credible and congruent with our
predispositions and previous judgments, we develop a favorable or positive attitude
toward the new object, idea, person, or group. However, when the information, no
matter how received, is incongruent it can be judged as incredible and the result
is a negative attitude.

Prejudices are attitudes. Half humorously, prejudices are the attitudes of others
that we do not share. Prejudices are, therefore, often called “wrong” or “bad.”
More seriously, prejudices have an important impact on all of us and on our inter-
personal rclations. Every onc is in favor of reducing prejudice, but not everyone
is willing to admit that the attitude held is a prejudicial one. Someone who is anti-
Negro, anti-Semitic, or anti anything presents “facts” to prove that he is not
prejudiced and that his beliefs are supported in fact.

Regardless of the level of intclligence, most individuals hold attitudes on most
topics. High intelligence does not necessarily release people from prejudices, nor
does it cause people to seck a full and objective inquiry before forming opinions.
In other words, people with varying intelligence levels often share the same attitudes
and to the same intense degrees.

Attitudes are not always a function of degree or amount of knowledge about the
object of the attitude. Justifications of attitudes we hold are often a function of the
rationalizations we use to justify the knowledge, or lack of it, we have on almost
any topic.

For any person, attitudes are variously related to motives, values, personality, and
emotions. The individual has internal needs and external social pressures. In relating
thesc nceds and pressurcs he manifests wants, aspirations, and cxpectancies. In
further relating these to other people he expresses his attitudes. When attitudes
are weak he may not even choose to defend them; but when attitudes about an idea,
object, person, or group are intense, he will indulge in as many defense mechanisms
as necessary to appear logical, lofty, and righteous.

The intense holders of attitudes probably are the rabid reformers; they may even
be the most sublime of the idcalists. In other words, attitude intensity often produces
strange bedfellows. Politicians seem to rccognize this with cunning insight. As a
result they can, when they are successful, get peculiar combinations of backers
supporting with intensity their candidate who cannot possibly be the same man to
such different people.

Attitudes are also related to the groups with which a person wants to identify
and belong. People at all ages seck to belong to certain groups of a formal or
informal variety. This is reflected in clubs (good) and gangs (bad). Wec have
“good colleges” and “poor colleges”—and which is which depends in part on who
and what you believe. Think of the large number of organized groups: Republicans,
fraternities, Daughters of the American Revolution, CORE, Ku Klux Klan, Black
Muslims, Anti-Defamation League, Anti-Vivisectionists, etc. Such organizations,
as well as all others, tend to have some rabid and inspired members, and for each
of these there is a nonmember just as strongly opposed to the organization. Most
groups also have many members who belong but are passive in their group role.

How does it happen that groups can have staunch supporters, passive onlookers,
and rabid attackers? Only part of the answer comes from joining for social approval
or gratification. The other part of the answer must stem from the attitudes that



276 InpusTRIAL Psycnovrocy: Its Theoretical and Social Foundations

people have prior to joining the group. They cxpect the group to help them achieve
their expectancies or at least to find congruencices in their attitudes and the attitudes
of others. Whereas the motives for joining a group such as a nudist colony may
differ among individuals, the satisfaction of finding a number of people with similar
positive attitudes toward nudism becomes a common denomunator. And then there
are thosc who must prevent others from being nudists, and so they form groups
to prevent nudist clubs from existing, even af it means such sacnifices as spying on
nudists to be able to produce the evidence.

ATTITUDE FORMATION

In essence, a large part of our social lives is a result of our attitudes. These atti-
tudes in turn are a result of the relationships we have with those who contribute
to them, such as members of our famihes, our friends, our teachers, our neighbors,
and our religious advisors.

The role of parents and siblings in contributing to our personality formation is
well known. The role of the family 1 contributing to the formation of our attitudes
operates similarly. Attitudes toward the opposite sex, religion, tolerance or prejudice,
cducation, occupations, polhtical partics, and almost all other arcas where attitudes
are capable of expression are to quite an extent the result of our accepting or reject-
ing the attitudes held by members of our fanuly. The reader might well pausc at this
point and review his attitudes on any of various topics and by sclf-analysis attempt
to determine the contributing role of his mother, father, sister, brother, aunt, uncle.

The neighborhood we live in has a certain structure in terms of its housing,
cultural faciities, rehgious groupings, and possibly cthnic differences. Further, it
has people who are ncighbors. The ncighbors—adults or children—tolerate, con-
done, or deny certain attitudes and behavior, and as a result we are cither New
Yorkers, Midwesterncrs, Southerncrs, cte. Further, we accept these mores and
conform, or we deny them and possibly rebel. The confornuty or rebellion in
some respects are the cvidences of the attitudes we hold.

Regardless of one’s religion, there scems to be the same opportunity to conform
and practice orthodoxy or rebel and erther become irreligious or convert to another
religion that has attitudes morc acceptable to the sclf. The interplay of family,
neighbors, and religious advisors combine to help form our attitudes not only toward
the many aspects of religious living, but also toward politics, sex, food, and our intcr-
personal relations with others.

Consider your college campus and thosc whom you choose as friends. Can you
see how attitudes play back and forth in vour choice of friends and in turn their
choice of you? Why are some friendships long lasting and others of much shorter
duration? The beliefs, feelings, action tendencies, and behavior manifestations arc
more likely to be similar toward objects, ideas, and people among friends. In other
words, friendships arc more likely to continue as attitudes are similarly formed and
held in common.

Further, our cconomic and occupational position and aspirations also contribute
to our attitudes. They determinc in part our attitudes toward unions and manage-
ment, and our belief that certain laws are “good” or “bad.” In short, our entire
socioeconomic background influences our present and future attitudes.

As another example of the kinds of things that contribute to attitude formation
we refer to the mass communicators. All varietics of mass communicators—tcle-
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vision, radio, newspapers, and magazines—“feed” their audiences large quantities
of “information.” The presentation of news or information is constructed so as
to cater to the attitudes of the audience. In turn, the audience selects the specific
form of mass communication that best reflects 1ts attitudes on various subjects. The
items of interest include sex and teen-agers, crime, divorce, politics, religion, dope
addiction, cvil rights, and pornographic literaturc—among many others. The
material we select helps us cither to substantiate our opinions or to establish new
ones.

In essence, opinions are attitudes, and almost all of us have opinions on almost
everything. Sometimes we are strongly for or against; sometimes we reserve judgment
because we are confused or not sure. We rarcly find ourselves with no opinion at
all, but at times we are only muldly for or against somcthing.

The mass communication media and individuals interact with each other. The
former are capable of forming or influencing the attitudes of their audience, and
the latter arc capable of determming the success or failure of the mass communicator
by subscribing, reading, viewing, or rcjecting. For cxample, we hear a great deal
about the “low level” or content and programing of the typical radio station, tele-
vision station, or popular magazines. Yet those who are successful, that is, are
catering to mass audiences, must be doing somcthing “nght.” They cater to the
prevathing attitudes and opmions of their audience and usc surveys to prove that
they arc nght. They hire “creative” people to sce that they have the pulse of their
public.

The mass communication media use effective but nonscientific methods of atti-
tude presentation. They represent particular points of view about foreign countrics,
the United Nations, color television, the President, taxes, federal aid to education,
dieting, smoking, fashion, and art. They act to form attitudes or change existing
oncs. This may be done subtly or not so subtly. In any event, they are influential
in attitude formation and the reflection of which common attitudes are considered
“public opmion.”

ATTITUDES AND BEHAVIOR

Attitudes do not alwavs predict behavior. Attitudes act to reflect more of the
emotional components of hfe rather than behavior. For example, if grades in
college are an indication of performance or behavior, then it should be clear that
students’ attitudes do not always predict grades. Part of the reason is that attitudes
arc capable of change, and so onc’s present attitude may or may not be the same
at a different time. Another rcason is that attitudes may be generalized or specific,
and m the latter instance the speafic attitude may not be typical of the general.
For example, most people have a favorable attitude toward Boy Scouts in general,
but they may not have the same attitude about the local troop after they have
entertained them at a barbecue.

Other things being equal, 1t is necessary to establish a relationship between atti-
tude and specific behaviors. Attitude toward sex may or may not be predictive of
behavior. Attitude toward tolerance of minority groups may be favorable, but be-
havioral intolerance may be demonstrated toward individuals of the group. The
favorable attitude toward a certain brand of a tclevision set may not result in that
purchase because of price, availability, and the attitude of the salesman.
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The original attitude may have been mcasured quite accurately, but it may
change as a result of circumstances at the time of the behavioral decision.

If attitudes are subject to change, when can attitudes predict behavior? They are
likely to do so when all the variables related to the behavior are known and when
new variables are not introduced.

ATTITUDE CHANGE

Since attitudes form as a result of varietics of formal or informal learning
experiences, they obviously arc capable of change as a result of new and different
learning experiences. Changes mn attitudes can be classified as onc of two types.
The more readily obtained change generally can occur in the degree of the dlready
established direction. When a person is for (or against) an’object, idea, or person,
it is possible to change the degree of the attitude held. Thus the degree can become
more or less but still remain in the same direction (that is, either pro or con).

The second type of change is usually more difficult to achieve but is entirely
within the realm of predictable possibility. It is the change in the reversal of the
direction of the attitude. This change 1s measurable in behavioral terms such as
change in retail store purchasing, change in voting for a different political candidate,
change in the spouse, and resigning from an organization or joining one.

Krech, Crutchfield, and Ballachey (1962) refer to changes in degree of existing
attitudes as congruent and changes from positive to negative (or the reverse) as
incongruent. Attitude modifiability according to them is a function of seven atti-
tude characteristics: (1) extremeness, (2) multiplexity, (3) consistency, (4) inter-
connectedness, (5) consonance, (6) strength and number of wants served by the
attitude, and (7) centrality of value to which the attitude 15 related.

With reference to changes in attitude, the holders of more extreme attitudes are
less likely to change. The greater the multiplexity of an attitude, the less likely is
a change in direction of attitude to occur, but the more likely 1s a change of degree
in present direction to occur. Attitudes with consistency among its components tend
to be stable and least likely to change, but an attitude with inconsistent components
can change more readily.

The more an attitude is connected to other attitudes, the less hkely is change to
occur. For example, if onc is a conservative in all walks of lifc, then changing con-
servatism in one part of it will not be readily accomplished. Related is the con-
sonance of attitude clusters. When an attitude exists in a state of consonance with
other attitudes, then change is not likely to occur. Since attitudes can serve many
wants and needs of an individual, the possibility of change will depend upon the
number and strength of the wants scrved. And, last, the closer the attitude is to a
basic value held by an individual, the less likely is change to occur.

Brown, Galanter, Hess, and Mandler (1962) studied attitude change by model
construction and reached the conclusion that attitude change is the conscquence
of disequilibrium when positive and negative bonds are associated. This disequilib-
rium initiates change, and change operates in the direction of equilibrium restora-
tion. They cite the work of Osgood, Suci, and Tannenbaum (1957) as developers
of the Congruity model; Festinger (1957) as the sponsor of the Dissonance model;
and Abelson and Rosenberg (1958) as originators of the Balance model.

In many respects the Congruity, Dissonance, and Balance models have a great
deal in common, although it is true that they are somewhat different in their fine
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points. The dimensions of congruity-incongruity, consonance-dissonance, and bal-
ance-imbalance enable one to understand the conditions conducive to attitude
change better.

The congruity theory states that some associations between positives, some asso-
ciations between negatives, and some dissociations between objects (both positive
and negative) do not constitute equilibria, and this produces attitude change.
Festinger's dissonance theory considers the importance of drives in attitude change.
For him, equilibrium is consonance and disequilibrium is dissonance. Reduction
of dissomance is achieved by activity leading to consonance. According to the Balance
theory, there is equilibrium when elements of identical sign are linked by positive
relations and when clements of opposite sign are linked by negative relations.

The essence of these three theories is that incongruity, dissonance, and imbalance
are conditions of disequilibrium, and under such conditions attitude changes can
occur and be demonstrated. Educators, politicians, religious advisors, parents, manu-
facturers, salesmen—almost everybody you can think of—work to change attitudes
so that their “good” object or idea can have more followers and users. The work
of the “model constructors” sets a theoretical framework to enable one to under-
stand how attitudes can be changed.

Much experimental work on attitude change has been conducted in the laboratory,
and two such studies will now be cited to illustrate the flavor. Kelman and Eagly
(1965) report the results of two experiments. In the first, three communications
to a group of Negro college students were the same. However, one-third of the
students heard the tape-recorded communication from a communicator represented
as a pompous, paternalistic authoritanan. The second group heard a communicator
represented as a modest, humble, and objective scholar (a college professor). The
third group heard from a person represented as a Negro reverend who spoke as a
member of the Negro community.

The sccond experiment had for its subjects high school students. They heard taped
messages emphasizing the juvenile delinquency problem. The ncgative communicator
projected the image of an ignorant enemy, and the positive communicator projected
the image of onc who would be personally attractive to a teen-age group. The main
conclusion drawn is that “the tendency to perceive communication content in line
with one’s attitude toward the communicator is most likelv to come into play when
the communicator arouscs strong feclings.” Kelman and Eagly hypothesize that “mis-
conception is a function of the degrec to which the incongruous situation raises
questions at self-definition in the subject.”

Considering the concept of disequilibrium as a propensity for attitude change, we
suggest three signs that arc conducive to attitude change. The first requires spotting
trends. It can be assumed that a trend occurs when a nced for change exists. Among
the more socially stable (older folks), trends arc lcast likely to be effective, except in
instances where such people are personally involved as in social security or medi-
care. However, among the less socially stable (tcen-agers), trends and fads can be
established almost overnight. As a result, new-style singers, dances, bathing suits,
manner of dress, and haircuts do become popular in a very short time. Why does
this happen? Because of attitude incongruence and imbalance leading temporarily
to balance or equilibrium which in turn leads to still newer trends if the original
need was only temporarily satiated.

Another method of obtaining attitude change is to be able to spot an unfulfilled
need. In this respect, research is more important than intuition. Convenience, price,
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satisfaction, and durability are factors that can suggest unfulfilled nceds that are
not present in objects. The new product promises to fulfill a need not presently
satisfied, and so faster relief from headache pain, easier methods to lose weight, the
political candidate who will reduce taxes and increase government services, and
that really different shiny safe new car all cater to the imbalance and disequilibrium
in the consumer’s attitude allowing for change in attitude and eliciting behavior
in a specific direction.

The third sign of potential attitude change is to be aware of new members join-
ing an organization, or more impressively, observing a new organization in its
formative stages. The zeal and enthusiasm manifested is rclated to the need for
establishing an equilibrium between the attitudes of the joiner and his new-found
brethren who are expected to match his attitudes, especially since the older brethren
in the older organization created the imbalance.

_STUDYING EMPLOYEE ATTITUDES

. One of the most fruitful pursuits for the industrial psychologist is to study deter-
minants of the attitudes of employecs and employers. Although some work has been
done in this field, most attitude research has been aimed at gaining specific knowl-
edge of employee attitudes in a specific situation. This is understandable since these
studies are usually paid for by cmployers who are motivated by a desire cither to
promote efficiency or to iron out some of their difficulties with employees.

Employers, of course, have attitudes on as many things as employees, and the
two are usually somewhat different. Employers’ attitudes may lead to incorrect
assumptions about employees, or sometimes, to employee behavior that is the
antithesis of that which was assumed or predicted. Of course, the same is true of
employees. There is a need to study employer as well as employee attitudes in order
to get more complete insight into the problem of employer-employee relations.

In studying the attitudes of employers and employees, one must not assume the
absence of predetermining factors prior to the job situation or, for that matter,
prior to the work history. Such assumptions are fallacious and are likely to lead
to sterile results. That a person is likely to be a “little liberal” or a “little conserva-
tive” before his first job has been determined by the many interesting influences of
school, church, home, community, etc. People are likely to favor or reject things
in accordance with their background—or, sometimes, in spite of it. Thus, facts
are too often interpreted in the light of one’s predetermined attitude toward the
other fellow’s behavior.

An employer may believe that his employees are interested only in salary and that
they are not concerned with his problems. To prove this, he cites “facts” such as
restricting production, willingness to break rules, etc. An employec may believe
his employer is interested only in profits and that he treats him with less con-
sideration than he does his machines. He also cites “facts” to prove this—Ilow salary,
deductions for minor infractions of rules, poor working conditions, and lack of
interest in his problem of making a living. Not only is this a situation in which
present and immediately past conditions contribute to the respective beliefs, but
it is likely to be one that draws upon much of the past life of the individual, espe-
cially the part of it that is colored by emotion. The employer with an unfavorable
attitude toward his employees is no more likely to understand his employees than
an employee with an unfavorable attitude toward employers is likely to understand
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his own employer. Poor employer-cmployee relations and industrial warfare are the
inevitable impasse. A better mutual understanding of attitudes will not remove
emotion from the situation, because attitudes are the very essence of emotions; but
it will enable one to predict bchavior with more accuracy and possibly to avoid
conflict by bringing about changes in attitudes along fruitful lines.

Two additional characteristics of attitudes should bc repeated before we go into
the subject of their measurement. The first is that attitudes are not necessarily a
result of intclligence or comprehension. They are part of our hedonistic life. Begin-
ning with simple sensory feeling of pleasantness and unpleasantness we develop
likes and dislikes. We further develop emotions, moods, and sentiments. When an
individual has an attitude toward a person, subject, or thing, some aspect and degree
of feeling accompanies it. It may be a like or dislike, a mood, a sentiment, or even
an emotion or passion. A favorable attitude toward a work place means that it is
generally a pleasant office or factory and that we like to work there. We might
prefer not to accept another job because we are sentimental about the place. We then
find ourselves in a favorable mood and at times exhibit various cmotional forms of
behavior on or about the job.

An unfavorable attitude has similar hedonistic aspects, except that they are
negative. We dislike the setup. We are generally unhappy and in a depressed
mood, hate our colleagucs and bosses, and fly into a rage upon the slightest provoca-
tion.

While it is rare that attitudes change overnight, it is nevertheless true that they
do change. This is their second characteristic. The fact that attitudes are susceptible
to change makes their measurcment more practical. To measure attitudes with
scientific accuracy is one thing. To understand the formation of attitudes and to
attempt to change the factors contributing to it is another. Although ordinarily this
lies within the province of social psychology, all too often in the past the social
psychologist has avoided the problems that confront industry. It is also true that
the industrial psychologist has often overlooked the methods and techniques em-
ployed by the social psychologist. Actually, there is much overlapping of subject
matter in these two fields, and work directed to the free exchange of knowledge
and efforts between these two groups of psychologists, even to the point of ultimate
integration, would be of great value.

If the industrial psychologist understands the complexities of attitude formation
and the mutability of attitudes, he can do a better job in measuring industrial atti-
tudes. Industrial psychology can make use of the techniques that have been de-
veloped by psychologists and modify them for the specific purpose at hand. As more
work is done in the field, new and better methods will become available.

Attitude mcasurement technology is a most useful device in the hands of indus-
trial psychologists. Specific information about job satisfaction and industrial morale,
when properly obtained, can be very useful. The effccts of changes in working con-
ditions and environment, incentives, training programs, and many other factors can
be measured in more ways than through production records. If the attitudes of
employees are known both before and after a change is made, its ultimate success
can be predicted more accurately. For example, an employer inaugurates a change
—a bonus, a new workbench, or whatever—because he believes his employees will
like it. Afterwards he finds that conditions are worse instead of better and accord-
ingly concludes that his employees are ungrateful. This conclusion may be wrong.
If he had known their attitudes in the first place, instead of that particular change
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he might have made one that would have improved their attitudes, with resulting
benefits to him and his company.

When management wants to discover the source of dissatisfaction and correct
them, attitude surveys are justified. Surveys alone practically never increase pro-
duction.

METHODS OF MEASURING ATTITUDES

THE SAMPLE

The previous sections on attitude have implied measurement. Changes in attitude,
degree, or direction demand measuring techniques of established, reliable, and valid
variety. Accordingly, psychologists and other social scientists devote much time and
attention to sampling techniques and instrument construction so that attitudes
can be measured accurately.

The results of any attitude measurement have to be generalized against or com-
pared with a population with known characteristics. Predictions are possible when
the group included for measurement is typical of the population being studied. In
a national election the sample should be representative of the total number of
persons who actually vote. For a new product, the sample of potential users studied
must resemble those who will ultimately use the product. Various techniques have
been developed to draw a sample.

Kish (1953) describes simple random sampling, probability sampling, area sam-
pling, stratified sampling, and cluster sampling, among others. As can readily be
inferred, the choice and size of subjects included in the sample is a matter of
budget and time, but some systematic method of selecting the sample from the
universe of the population is mandatory if the results are to have any reliability
and validity.

In drawing a simple random sample, the size of the population, such as the num-
ber of employees, is known and a number is assigned to each. Those interviewed will
be the total decided and those whose numbers were drawn by chance as if out of
a hat. The probability sample sclects respondents based upon a knowledge of the
elements comprising the population; in other words, it is a statistical refinement
of the random sample. Area sampling selects its respondents from boundaries that
are defined and identifiable. Most often the respondents in area sampling are
identified with dwelling units within the area.

Stratified sampling divides the population into subpopulations called strata. From
each strata a sample is selected. For example, subsamples might consist of product
users versus nonusers, or teen-age males and teen-age females, or almost any variable
in the characteristics of a population about which one hopes to obtain data leading
to a solution of the problem investigated. Cluster sampling requires the selection of
respondents from defined groups or areas. Selecting a sample from five cities, eight
blocks, three classes of general psychology students, or any other selected and
defined segment of a population is the essence of cluster sampling.

Regardless of the method of sampling and the statistical refinements introduced
to reduce sampling errors, the ultimate value of the sample obtained depends upon
the quality and integrity of the interviewers. One cannot hope to obtain an adequate
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sample without paying great attention to the briefing, supervising, and auditing
of field interviews. Unfortunately, this fact is often overlooked by quite a few
so-called research organizations, and when they do not obtain the sample character-
istics desired, they “correct” for the imbalance by “projecting” from within segments
of their own sample. Statistically this may be correct, but methodologically it is a
poor and unsatisfactory substitute.

Six methods of measuring attitudes, each with its advantages and disadvantages,
will be described and illustrated. Which one should be used will often depend on
the person or group upon whom the decision rests. Attitude measurement can be
used by an individual employer, a trade association, a union, or an informal em-
ployee group. A satisfied staff, a strike call, an expansion of the group, or a series
of changes in the plant may result from the facts uncovered. The methods to be
described are: (1) impressionistic, (2) guided interview, (3) unguided interview,
(4) questionnaire, (5) attitude scale, and (6) indirect.

IMPRESSIONISTIC METHOD

The impressionistic method is nonstatistical in that it does not lead to quantitative
knowledge. It is based upon the observation of behavior and attitudes. From the
point of view of science, it is the least desirable of the six methods but because
it is a method whereby attitude measures attitude, it is the most widely used. The
industrial psychologist can only condone it. It is excusable when regarded as a
preliminary to the other methods or when a very rapid spot survey must be made.
The validity of the impressionistic method varies from very poor to rather good,
depending to a large extent upon the training of the observer—whether he can
remain neutral in the situation he observes, whether his background and identifica-
tions preclude the possibility of correct conclusions, and whether the results are
forced in a certain direction. Since it is hard to tell who is a saint or a sinner either
before or after the report is made, this method has its danger points and must
be taken with at least a few grains of salt.

It must be recognized that the very source of data can be highly subjective. The
reporter’s biases, point of view, and previous attitudes toward similar experiences
can determine what is perceived. Further, one’s acceptance or rejection of the person
reporting the impression often determines whether the impression is regarded as
fact or fiction.

Industrial towns, factory sites, work conditions, and employee morale are often
measured by the impressionistic method.

An illustration—and one intended to bring out its chief characteristic, impres-
sions—is given below. It concerns one author’s impressions of Hershey, Pennsylvania,
the site of the Hershey Chocolate Corporation. The author claims the report is
factual; some readers may claim that it is fiction.

Numerous visits to Hershey have led the author to conclude that this is the
garden spot of America, at least as far as industrial towns are concerned. It seems
to him that the employees are given much more than merely a chance to work for
a living, to eam money. This small town contains more opportunity to live and
enjoy oneself than does any other town of comparable—and, in many cases, much
greater—size. For example, there is a community building that houses the commu-
nity theater, a little theater, a junior college, a hospital, a gymnasium, a swimming
pool, bowling alleys, game rooms, a social room, library, dining room, cafeteria,
club rooms, and dormitories. Elsewhere in the town there is a park ballroom, an



284 InpusTRIAL Psycnorocy: Its Theoretical and Social Foundations

amusement park for picnicking and riding, trout pools, a zoological garden, a rose
garden, playhouses and playgrounds for children, a sports arena, an outdoor stadium,
and a department store. The school system is understood to be the largest con-
solidated system in the country, and includes grade school, junior high, and senior
high—with its academic, commercial, and vocational divisions—an industrial school,
and a junior college. There is no tuition for any of this schooling. A sidelight on
the school system is the program whereby 1000 orphan boys are housed on nearby
farms and taught trades as well as given an education. At age 18 they receive a
year’s supply of clothing and $100 in addition to what they may have saved from
their weekly allowances. There is a palatial hotel on the hilltop and an inn which,
although much less pretentious, is clcan and well-kept. Guests receive miniature
Hershey bars. Everything in the town, from the factory to the office building and
the homes, is spotless. The people look happy and well-fed, and the homes are in
good repair. The streets are named after the various items used in the chocolate
bars; the only thing that is not named Hershey is the post office.

To compare this city with some of the mining towns in the same state is like
getting a glimpse of paradise and its opposite. The author’s impression of Hershey,
its factory, and its workers is extremcly favorable. However, it is only fair to say
that many people, professional psychologists included, who have had the same op-
portunities to observe the town do not agrce with this view. To them the entire
setup indicates an excessive paternalism, and they feel that the employees have
been lulled into a false security and have consequently lost their zeal, ambition, and
drive.

The reader may wonder about the possibility of industrial strifc in such a com-
pany. The fact is that in 1937 Hershey was the scene of bloodshed. Newspaper files
reveal that on March 18, 1937, Hershey signed an agreement with the United
Chocolate Workers of America (CIO) recognizing the union as the collective bar-
gaining agent for its members. On April 2, 1937, about 500 Hershey workers went
on a sit-down strike; they occupied the main plant and forced a complete shutdown
of the company. On April 8, 1937, the front-page headlines of the city’s newspaper
read: “Farmers oust 500 sit-down strikers in battle at Hershey plant. Many injured.
M. S. Hershey in tears.” Finally, on April 24, 1937, an clection supervised by the
National Labor Relations Board was held, and 1542 men voted for no union while
781 voted for the United Chocolate Workers.

Depending upon preconceived attitudes, many different conclusions can be drawn
from this series of cpisodes. One might be that it pays to treat employees fairly;
another might be that it does not. Since the authors hold no bricf for either general-
ization—because neither is warranted—it is not necessary to draw any conclusion
except to observe that the impressionistic method needs bolstering. More rigid and
exacting techniques for measuring attitudes are necessary, and the remaining five
methods supply them. The first two are specific types of interviewing used in the

measurement of attitudes. They differ in organization and in the type of question
asked.

GUIDED INTERVIEW

The second method of measuring attitudes, the guided interview, is a purposeful
conversation in which the interviewer tries to obtain honest and complete answers
to a specific number of questions. (See the discussion onthe structured interview
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given in Chapter 5.) Like all interviews, it has the advantage of face-to-face contact.

This type of interview is used most frequently in industry when considering an
applicant for a job. In addition, an employer or his representative may use it in
handling group complaints of workers. However, it has not been used very often
in determining employee attitudes.

In the guided interview, the interviewer must abide by certain rules. He must
limit his talking to the minimum, asking questions and saying a few words here
and there to impress the interviewee with the importance of what the interviewee is
saying. The interviewer should never argue or give advice; he should have skill in
refraining from both of these. He should not express his private convictions. He
must be sympathetic and encouraging but make no suggestions. The interviewer
must try to have all his questions answercd, and he must ask all his subjccts the
same questions in the same way. The questions must be fair; they must allow for
an answer and should not be lcading. They must not be cmbarrassing. A fair and
complete record of the interview should be kept. Usually the best time to make
this record is immediately after the interview.

The reader must be cautioned about such interviewing. It is difficult, much more
difficult than onc suspects. The pitfalls are many. In the hands of the inexperienced,
the interview 1s likely to turn into a pep talk, a biased series of questions, or an
argument.

The guided interview is a relatively expensive method of determining employee
attitudes. Unless an experienced person conducts it, the results are likely to be as
inaccurate as those obtained with the impressionistic method. To do a survey of
100 employees usually requires from one hundred to two hundred hours. This time
includes planning, preparation, mterviews, analysis of data, and writing the report.
While it is not necessary to argue how much the services of an industrial psychol-
ogist are worth, the prevailing scale paid to consultants varics, and such a study can
cost between $2000 and $4000. This cost deters a great many employers and en-
courages them to use the impressionistic method.

The guided nterview is valuable insofar as it yiclds information on the specific
frustrations of employees. It shows what has gone wrong with the beautiful blue-
print of organization and communication.

A study by Stagner, Rich, and Britten (1941) illustrates a guided interview with
the “closed” type of answer. In such an interview the respondent is asked a serics
of specific questions and is expected to answer with one of a number of answers that
are provided. In its most simple and highly structured form, the “closed” type of
answer is either “yes” or “no.” A group of 159 machine tool workers were inter-
viewed in their homes. Thirty-four brief questions were read to them, and the
answers were recorded on a five-point scale from emphatic “yes” to emphatic “no.”
Each interview was short, lasting only about eight minutes. A numerical scoring
system was uscd on which a number from 1 through 5 was assigned each answer.
Since 19 questions, according to the authors, were related to job satisfaction, it was
possible to get a total score for this attitude. Perfect satisfaction would yield a score
of 19 and complete dissatisfaction a score of 95. In this study the range was from
27 to 67, with an average of 43.5 indicating that the average worker in this group
was “satisfied” (neutrality would be 57).

Extremely satisfied and extremely dissatisfied workers were then selected on the
basis of their scores in an effort to determine the questions that most clearly dif-
ferentiated these two groups. Some of the questions used in the interview are re-
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TasLE 9.1 Factors Influencing Job Satisfaction of Machine Tool Workers

Critical Ratio
Between Extremely
Percentage Satisfied (N = 159)  Satisfied and

Inter- Inter- Extremely Dis-
Questions viewer A viewer B satisfied Groups

1. Do you feel the factory could afford to
pay more? 10 15 6.92

2. Do you like the kind of work you do
on your job? 87 80 5.86

3. Do you get as much enjoyment from
your work as from your spare time? 48 55 5.77

4. Are you told when you are doing a
good job? 40 52 4.47

5. Do you feel allowed to offer suggestions
as to methods of improvement? 74 80 3.83

6. Do you believe that the bosses and
supervisors are always fair to you? 91 92 3.76

7. Do you think you could do better if
given a chance at another job? 44 45 3.48

8. When you make a mistake in your work,

do you always get a square deal from
those deciding the case? 97 83 3.48

9. Do you feel that your present hours
are too long? 67 54 3.30

10. Do you feel sure of your job as long as
you do good work? 90 87 3.13

11. Do you feel your pay is fair as com-

pared with equally important jobs in the
factory? 75 80 2.96
12. How do you like your foreman? 92 85 2.95

13. Would you rather be sure of steady

work at your present job than have the
responsibility of being a boss? 60 63 2.28

14. Should the mill where you work be fixed
up in light, heat, ventilation, etc.? 79 67 2.22

15. Do you think it makes a difference to
the company that you're on the job? 52 56 1.99

16. Do you think the management should

tell the men more about when the mill

is going to close, reopen, or when new
orders are coming through? 51 66 1.50

17. Do you feel free to carry your troubles
about your work to your boss? 91 90 1.33

18. Do you feel that orders from your bosses
many times disagree with one another? 44 57 0.76

19. Does the boss interfere too much in
your work? 94 91 0.59

20.  Are you friendly with the men who work
alongside you? 96 98 0.57

Source: Stagner, R,, J. Rich, and R. H. Britten. Job attitudes—defense workers. Personnel Journal,
1941, 20, 90-97.



Attitude Measurement 287

ported in Table 9.1, together with the percentage of satisfied workers and the critical
ratios (CR, significance of the difference between the satisfied and the dissatisficd
groups defined in a study; a CR of 3 or more indicates a statistically significant dif-
ference) . The main object in presenting this table is to illustrate the type of question
asked in a guided interview on job satisfaction. The results are to be considered of
secondary importance. (The questions arc arranged by their critical-ratio value and
not in the order asked.)

The table shows that although a small proportion of the workers were satisfied
with their pay, this question nevertheless differentiated to the greatest extent the
satisfied workers from the dissatisfied ones. Each question in Table 9.1 can be
examined in terms of the way the entire population would probably answer, and thus
a list of satisfactions and dissatisfactions can be constructed. It can also be analyzed
in terms of the way dissatisfied workers differ from satisfied workers. For example,
“pay,” “liking the kind of work,” and “relation of enjoyment of work and spare-time
activity” successfully diffcrentiate the two groups. However, “friendly with the
men,” “boss interferes,” and “bosses’ orders disagree” are items that do not suc-
cessfully distinguish the two groups.

Another example of the guided interview technique is the work of Kornhauser
(1952). While he was broadly concerned with the attitudes of Detroit people
toward Detroit, at least two points in the study have particular reference here.

A total of 324 employed people rated thcir job satisfaction as follows:

Percent of Satisfaction

Very satisfied 62
Fairly satisfied 35
Rather dissatisfied 2
Very dissatisficd 1

In response to the query “What do you like about vour job? What don’t you
like about it?” the principal likes and dislikes mentioned are listed in Table 9.2.
A quotation from the study is most interesting in view of its implications:

“Not less interesting is a related discovery Whereas 68 percent of skilled and 51 per-
cent of nonskilled factory workers mention “mmherent interest, nature of work” and the
hike as reasons for liking their jobs, only 38 percent of skilled and 27 percent of nonskilled
workers outside of factories cite similar reasons. This tends to refute the notion that
auto-plant jobs arc especially robotlike, deadly or devoid of interest. At the same time,
however, it 1s to be noted that factory workers speak much less than nonfactory workers
of freedom, personal responsibility and opportunities for advancement as sources of job
satisfaction. Among all the occupational groups, moreover, there are remarkably few
references to chances for advancement.”

Heron, working in this same area, has proposed a 15-item job satisfaction inven-
tory (1954). The nature of the questions allows either a multiple-choice type of
response on a five-point scale or a considerable degree of verbalism. By way of illus-
tration his inventory is presented (Heron, 1954). It is a good model.

1. How do you feel you have got on since first coming here?

2. As a place to work, how does transport compare with other places in this area (or where
you lived before)?

3. How much does your j<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>