Readings in
Industrial and
Organizational
Psychology

Frank J. Landy

/
/
g




Readings in
Industrial and
Organizational
Psychology

Edited by
Frank J. Landy

Uy
The Dorsey Press
Chicago, Illinois 60604



CONTENTS

Introduction

I. Job Analysis and Job Evaluation

1.

Toward a Taxonomy of Human Performance
Edwin A. Fleishman

A Study of Job Characteristics and Job Dimensions as Based on the

Position Analysis Questionnaire (PAQ)

Ernest J]. McCormick, Paul R. Jeanneret, and Robert C. Mecham
Analyzing the Homemaker Job Using the Position Analysis
Questionnaire (PAQ)

Richard D. Arvey and Martha E. Begalla
Women, Work, and Wages: Equal Pay for Jobs of Equal Value

Donald J. Treiman and Heidi 1. Hartmann

I1. Selection

5.

6.

History of Employment Testing

Matthew Hale
Ethical Issues in Testing and Evaluation for Personnel
Decisions

Manuel London and Douglas W. Bray

Employment Testing: Old Theories and New Research Findings
Frank L. Schmidt and Jobn E. Hunter

III. Alternatives to Traditional Testing

8.

9.

10.

11.

Effects of Realistic Job Previews on Hiring Bank Tellers
Roger A. Dean and Jobn P. Wanous
The Situational Interview
Gary P. Latham, Lise M. Saari,
Elliott D. Pursell, and Michael A. Campion
Detection of Deception in the Employment Context: A Review

and Critical Analysis

Paul R. Sackett and Phillip J. Decker
Meta-Analyses of Validity Studies Published between 1964 and
1982 and the Investigation of Study Characteristics

Neal Schmitt, Richard Z. Gooding, Raymond A. Noe, and |
Michael Kirsch

15

23

28

45
47

67

80

90
91

100

106

118

./



vi CONTENTS
IV. Performance Measurement
12. Performance Rating
Frank J. Landy and James L. Farr
13. Implications of Performance Appraisal Litigation for
Personnel Decisions
Wayne F. Cascio and H. Jobn Bernardin
14. Toward Narrowing the Research-Practice Gap in Performance
Appraisal '
Cristina G. Banks and Kevin R. Murphy
V. Training
15. Application of Social-Learning Theory to Training Supervisors
through Behavioral Modeling
Gary P. Latham and Lise M. Saari
16. Effect of Training and Feedback: Component Analysis of
a Behavioral Safety Program
Judi Komaki, Arlene T. Heinzmann, and Loralie Lawson
VI. Motivation
17. What's New in . . . Motivation
David Guest
18. An Experimental Analysis of the Impact of Contingent
Reinforcement on Salespersons’ Performance Behavior
Fred Luthans, Robert Paul, and Douglas Baker
19. Between-Subjects Expectancy Theory Research: A Statistical
Review of Studies Predicting Effort and Performance
Donald P. Schwab, Judy D. Olian-Gottlieh, and
Herbert G. Heneman 111
20. An Individual-Differences Interpretation of the Conflicting
Predictions Generated by Equity Theory and Expectancy Theory
Robert P. Vecchio
21. Goal Setting and Task Performance: 1969-1980

Edwin A. Locke, Karyll N. Shaw, Lise M. Saari, and
Gary P. Latham

VII. Leadership

22.

23.

Engineer the Job to Fit the Manager
Fred E. Fiedler

Leader-Member Agreement: A Vertical Dyad Linkage Approach
George Graen and William Schiemann

128

129

140

150

157

158

166

176

177

184

193

201

212

230

231

240



24.

25.

Supervisor’s Responses to Subordinate Poor Performance:

A Test of an Attributional Model
Terence R. Mitchell and Robert E. Wood

Substitutes for Leadership: Their Meaning and Measurement
Steven Kerr and Jobm M. Jermier

VIII. Employment

26.

27.

Work, Jobs, and Unemployment
Peter Warr

Work and Leisure: A Task Attributes Analysis
Boris Kabanoff and Gordon E. O’Brien

IX. Job Design

28. Work Redesign and Motivation

29.

J. Richard Hackman

Arthur Friedman's Outrage: Employees Decide Their Pay

Martin Koughan

30. Arthur Friedman: A Decade Later

3L

Frank J. Landy

Luddites in Lordstown

Barbara Garson

X. Organizational Processes

32,

33.

34.

35.

The Short and Glorious History of Organizational Theory
Charles Pervow
Does Japanese Management Style Have a Message for American
Managers?
Edgar H. Schein
The Facilitation of Change in Organizations
Frank Friedlander
Work and Human Development
Maichael Maccoby

XI. Work and Task Design

36.

37.

Evaluation of a Deceleration Warning Light for Reducing
Rear-End Automobile Collisions
Jobn Voevodsky
Advanced Technology and the Quality of Working Life: The
Effects of Computerized Controls on Biscuit-Making Operators
David A. Buchanan and David Boddy

CONTENTS  vii

248

259

277
278

287

300
301

309

312

313

320
321

332
346

355

364

365

369



viii ~CONTENTS

38. The Human Side of Robotics: How Workers React to a Robot
Linda Argote, Paul S. Goodman, and David Schkade

XII. Stress

39. Stress, Type A Behavior, and Coronary Disease
David C. Glass, Richard Contrada, and Barry Snow

40. Job Demands, Job Decision Latitude, and Mental Strain:

Implications for Job Redesign

Robert A. Karasek, Jr.

41. Measuring Organizational Stress: A Field Experiment
Daniel C. Ganster, Bronston T. Mayes, Wesley E. Sime, and
Gerald D. Tharp

XIII. Work Schedules

42. Reasons to Leave Shiftwork and Psychological and
Psychosomatic Complaints of Former Shiftworkers
Michael Frese and Klaus Okonek
43. Beat the Clock
Joan Wolinsky
44. Arrival and Departure Patterns of Public Sector Employees
before and after Implementation of Flexitime
Simcha Ronen

XI1V. The Field of Industrial and Organizational Psychology

45. Continuity and Change in Industrial/Organizational
Psychology: Learning from Previous Mistakes
Walter R. Nord
46. Past and Future of Industrial/Organizational Psychology
Ross Stagner

References

379

390
391

397

412

421

422

428

433

437
438

448

459



INTRODUCTION

In the past 20 years, industrial and organizational psychology has become very complex.
This increased complexity is due, in part, to the rapidly expanding technology of business
and government. The introduction of computers and robots to the workplace, the laws that
govern fair employment practices, and expansion of service jobs represent challenges to in-
dustrial and organizational psychology that did not exist 20 years ago. The expansion of the
field is also due to the fact that theories have been developed where, before, there were
none. In the late 1940s, applied psychology was characterized as “dust-bowl empiricism.”
This was meant to imply that there was little concern for why relationships between vari-
ables were observed. The concern seemed to be for predictability rather than understand-
ing. That narrow concern for predictability has also changed. Theories of information pro-
cessing, work motivation, leadership, and performance evaluation have appeared to fill the
conspicuous substantive gaps that existed 20 years ago.

The most obvious symbol of this expansion in industrial and organizational psychology is
the breadth and depth of research literature. The size of the body of knowledge supporting
the field has grown geometrically. There are seven or eight major journals that serve the
industrial-organizational student and researcher. Collectively, these journals represent
about 5,000 new pages of reading material each year. In addition to these major journals,
there are dozens of supporting journals that include articles of direct interest to the indus-
trial and organizational psychologist. Add to the journal pages the information contributed
by new books in the field and you begin to appreciate the meaning of the term information
explosion.

This information explosion represents something of a diletmma. On one hand, there is
simply too much for any one person to read. On the other hand, the science of industrial and
organizational psychology demands an awareness of recent developments in theory and re-
search findings. For the student, the dilemma is often addressed by finding a comprehen-
sive textbook that covers most of the important material in the field. Necessarily, the stu-
dent is reading predigested theory and research that has been already “processed” by the
author of the textbook. This leaves something to be desired. As any author will tell you,
there is no good substitute for reading original sources, i.e. the actual articles themselves
rather than results or theory abstracted and modified to suit the purposes of the textbook
author.

It is this dual concern for the integrity of original sources and the need to be selective in
reading that provides the logical foundation for readings books. These books attempt to
present to the reader a balanced selection of articles that are well written and comprehen-
sive. If the readings are up to date and the selection representative of the field, the readings
book can make an enormous contribution to the student’s understanding of the field. This
is what I hope to accomplish with this current book of readings. I have included articles in
all of the major areas of industrial and organizational psychology— most of them published
within the last five years. Others, though published earlier, remain central to an under-
standing of the nature of work behavior and thus deserve exposure.

In selecting the readings, several forces have influenced me. I mentioned two of those
forces above—currency and comprehensiveness. In most sections, I have included a review
piece that serves two purposes. First, it pulls together the major points of interest in a par-
ticular area for the student to consider simultaneously. Second, it presents the student with
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2 INTRODUCTION

a comprehensive list of articles covering research and theory in that area. For the student
who would like to pursue additional reading or research in that area, the most difficult part
of the literature review is already completed.

Another influence in the selection of readings for each chapter has been application. In
most sections, one or more real world problems is represented by a reading. This provides a
link becween the principles of behavior as manifest in industrial settings and the applica-
tion of those principles. An additional influence was the desire to expose the student to the
scientific method as it is practiced by industrial and organizational psychologists. As a re-
sult, each section has one or more research studies included to show how important ques-
tions are posed using the powerful language and analytic strategies that represent the scien-
tific method. Finally, in each section, I have included nonempirical readings that are
intended to stimulate original thinking and give the reader a break from the demanding
characteristics of scientific reading. Most often, these nonempirical readings are in the form
of an essay. They are intended to balance the comprehensiveness of the reviews and the
technical detail of the empirical research with a broader and more thoughtful consideration
of topics within an area. In other words, each section is heterogeneous in composition, with
each reading directed toward a somewhar different end.

Although there are 14 major sections in the book, these sections can be reduced to four
overarching categories: (#) personnel psychology, (4) industrial-social psychology, (c) hu-
man factors psychology, and (4) the field of industrial and organizational psychology in per-
spective. The first two areas receive a great deal more attention than the last two. Each sec-
tion will be introduced by a brief description of what is to be covered in that section as well
as a statement indicating how and why that section is important to the student of work be-
havior. In addition, each reading within the sections will be introduced by a paragraph ex-
plaining its unique contribution and thrust.

Approximately 25 percent of the readings have been condensed. More often than not this
was accomplished by eliminating some of the statistical and technical detail. Occasionally,
particularly in the case of review articles, summaries were substituted for detailed descrip-
tions of reviewed literature. These reductions were necessary in order to maintain a book of
reasonable length that was, nevertheless, comprehensive. Two other modifications were
made to conserve space. All of the references from a reading appear in the general reference
section at the end of the book. Article abstracts, reference notes, and some nonessential
footnotes have also been eliminated from the readings. By making these minor concessions,
I have been able to include additional pages of text material to better serve the student.

This readings book has been designed in a way that makes it compatible with any general
text in industrial and organizational psychology. The sections and topics covered by the
readings are representative of topics covered by most of the general texts in the industrial
and organizational area. There is no doubt that I have included articles that other authors
might not have included. Similarly, others might have included articles that I have ig-
nored. Nevertheless, in my opinion, the readings that comprise this book represent an ex-
cellent cross section of theory, research, application, and speculation in the field of indus-
trial and organizational psychology as it currently exists. I hope that those who use the
book will agree.

In putting this book together, I had the assistance of a trio of reviewers who gave will-
ingly of their time and expertise to guide me in the selection and editing of the readings.
Jeff Burroughs, Kevin Murphy, and Bob Vance read all of my initial selections carefully
and helped me decide what readings to keep, and they also helped identify others that I had
not originally planned on including. Wendy Becker was also helpful in identifying articles
for possible inclusion. I am grateful to them and, in some measure, any success that this
book enjoys will be due to them.



SECTION ONE

Job Analysis and Job

Evaluation

Personnel psychology is based on the proposition that a work task, a collection of tasks,
or a job can be completely and accurately described in behavioral terms. Typically, this de-
scription is a list of duties and responsibilities— often called a job description. The process
used to produce this description is called job analysis and this analysis can be carried out in
several ways. One method of job analysis involves watching the worker perform the tasks
under examination and making notes about those tasks. A second method is for the job ana-
lyst to actually perform the tasks or the job to get an appreciation for the duties and respon-
sibilicies. A third, and increasingly common, method of completing a job analysis is to
ask people who hold the job to complete a questionnaire that tells the analyst about the
relative importance of individual tasks and the frequency with which those tasks are
performed.

Once the tasks are clearly and completely described, it is possible to identify the knowl-
edges, skills, abilities, and other personal characreristics that an individual should possess
in order to successfully complete those tasks. This second stage is often called an abilities
analysis, and it accompanies and supports the job analysis. Once you know what knowl-
edge, skills, and abilities the job requires, you can choose or develop the measures of those
knowledges, skills, and abilities— the actual predictors of performance.

After the job and abilities analyses are completed, there are many possible applications of
the resulting information. For example, it is then possible to develop tests to identify po-
tentially successful employees and develop training programs for preparing individuals to
meet the demands of a particular job. In addition, it is possible to use duties and requisite
abilities to determine how much money to pay people who hold the job title under consid-
eration. This last process is called job evaluation.

In this section, readings will be presented that address these three issues: job analysis,
abilities analysis, and job evaluation.




The leading figure in abilities analysis in applied settings is Ed Fleishman. Over 30 years ago, he be-
gan to develop methods for identifying the unique abilities that workers use to carry out various tasks.
He has conducted both field and laboratory research involving both military and civilian occupations.
As a result of this research, be has developed a taxonomy or list of abilities that could be used to accom-
plish any task. In this reading, Fleishman describes the value of this taxonomy in applied psychology,
some of the history of its development, and the relationship between abilities analysis and task anal-

ySis.

8 READING 1 ®

Toward a Taxonomy of
Human Performance

Edwin A. Fleishman

University of California, Irvine

Much research in the behavioral sciences is
concerned with the study of factors affecting
human task performance. Thus, we may study
the effects on task performance of different
training methods, different environments and
conditions of work, attitudinal and group fac-
tors, and individual differences in abilities. It
is surprising, therefore, that more attempts
have not been made to conceptualize a set of
variables common to these areas, namely those
associated with the kinds of asks that people
perform.

For some years, a number of us have been
concerned with the need to develop a set of
concepts that mighe help us make more de-
pendable generalizations of research results to
new tasks. The essential problem is the need to
generalize the effect of some training, environ-
mental, or procedural condition, from knowl-
edge of its effect on one task, to its probable
effect on some other task. What has been lack-
ing is a system for classifying such tasks that
would lead to improved generalizations and

Source: American Psychologist, December 1975, pp.
1127-1133; 1140—1142. Copyright 1975 by the Ameri-
can Psychological Association. Adapted by permission of
the publisher and author.
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predictions about how such factors affect hu-
man performance (cf. Fleishman, 1967b;
Gagné, 1964). In particular, what is needed is
a learning and performance theory that ascribes
a central role to task dimensions.

Not too long ago a favorite distinction in
psychology textbooks was between “mental”
and “motor” tasks or between “cognitive” and
“non-cognitive” tasks. Such broad distinctions
are clearly too all-inclusive for generalizing re-
sults obrained on the effect of some learning or
other condition to some new task. Job ana-
lysts, on the other hand, have developed
highly detailed task analysis systems, but these
are often too specific to particular jobs to help
us arrive at general task dimensions applicable
across many different tasks and jobs. Other
psychologists (such as Alluisi, 1967; Gagné,
1964; Miller, 1966) have proposed categories
of tasks in terms of broad human functions re-
quired to perform them. For example, such
categories as identification, discrimination, se-
quence learning, motor skill, scanning, and problem
Jolving are terms that have been used in the
literacure. However, everything we know from
actual correlations among human performances
indicates a considerable diversity of functions



within each of these broad areas. The recent
work by McCormick and his associates (e.g.,
McCormick, Jeanneret, & Mecham, 1972) ex-
plicitly recognizes this.

The need for a better conceptualization of
task dimensions relates to some other pressing
problems of our field. The recent challenges to
our selection methodology intensify the need
to search for better methods of job analysis
conceptuaily linked to more analytical crite-
rion measures of job performance. A taxo-
nomic system of task dimensions should assist
in this.

It has been my feeling over the years that
some kind of taxonomy of human performance
is required which provides an integrative
framework and common language applicable
to a variety of basic and applied areas. Such a
taxonomy should have certain characteristics.
It should identify important correlates of learn-
ing, criterion performance levels, and individ-
ual differences and should be applicable to
laboratory tasks and to tasks encountered in
on-the-job situations.

Although the need has been recognized
(e.g., Fitts, 1962; Melton & Briggs, 1960;
Miller, 1962), ic is only recently that con-
certed attempts have been made to explore
more intensively some of the issues and alter-
natives in taxonomic development in psychol-
ogy and to proceed on an empirical basis in the
evaluation of these alternatives. I would like to
review a program of research that has made at
least some beginnings in this area.

Specifically, this article discusses briefly
some general problems in the development of
taxonomic systems applicable to descriptions
of human performance and tasks. Some alter-
native approaches and provisional classification
schemes developed are described. Then, some
actempts to evaluate the utility and validity of
these systems are reviewed.

SOME TAXONOMIC ISSUES!

Early in our research program we reviewed
the literature bearing on taxonomic approaches

'The author is indebted to George W. Wheaton for his
contributions to the conceptual phase of this research.
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and concepts in the behavioral sciences as well
as related developments in other sciences
(Chambers, 1973; Farina, 1973; Theologus,
1973; Wheaton, 1973). We cannot provide
the details of this review here, but we can indi-
cate some issues that stood out.

Purpose of Classification

We need to be clear on why we are inter-
ested in task classification. The question is im-
portant because individuals who attempr such
classification usually do not view the develop-
ment of such a system as an end, in and of it-
self. Rather, they view the system of classifi-
cation as a tool to increase their ability to
interpret or predict some facet of human per-
formance (Cotterman, Note 1). This goal is to
be achieved by seeking relationships between
that which is classified (e.g., tasks, processes
mediating performance) and selected variables
of interest to a particular investigator (e.g.,
distribution of practice, training regimens, en-
vironmentcal stressors).

We can elect to develop a system of classifi-
cation having utility for a limited area (e.g.,
the classification of tasks with respect to
which certain training methods are found most
effective in promoting high levels of task per-
formance), or we may look for a system from
which a wariety of applications may stem. For
example, we might first classify tasks and only
then relate stressors, learning principles, train-
ing regimens, etc., to each class of tasks in this
system. In this case, classification is designed
from inception to be general and to serve a va-
riety of users by aiding in the interpretation,
prediction, or control of a broad range of hu-
man performance phenomena.

With respect to systems having rather spe-
cific applied objectives, classifications dealing
with training are most numerous. A number
of investigators (Annett & Duncan, 1967;
Gagné, 1962; Miller, 1966; Cotterman, Note
1; Eckstrand, Note 2; Folley, Note 3; Stolu-
row, Note 4) have called for systems intended
to permit the classification of tasks into sets of
categories that are relatively homogeneous
with respect to principles of learning, training




6 TOWARD A TAXONOMY OF HUMAN PERFORMANCE

techniques, etc. Bloom (1956) has attempted
to develop a similar taxonomic system for the
educational community. However, few empit-
ical evaluations of such systems have been
attempted.

Where broad task classification systems are
developed as autonomous structures, which are
only some time later to be applied to other
variables, the classification exercise is an inte-
gral step in the development of theory. The re-
sultant system provides a consistent conceptual
framework, the elements of which eventually
are to be used in the interpretation or predic-
tion of human performance. One is not pre-
cluded from seeking specific applications for
such classifications. The point is that a specific
application does not dictate the composition
and structure of the system.

Learning theorists have engaged in these
pursuits (see Melton, 1964), but as yet there is
no comprehensive system that effectively com-
pares, contrasts, and interrelates the various
human learning “categories.” Consequently,
we have been unable to formulate a general
theory of learning which allows dependable
generalizations of learning principles to partic-
ular classes of tasks. Gagné (1964) has been the
most systematic in the specification of general
“learning categories” and their potential impli-
cations for ordering principles of learning.

The abilicy theorists also have attempted to
isolate basic dimensions of behavior on which a
general theory of human performance might
be based. Guilford (1967) and [ (Fleishman,
1964) have been perhaps the most explicit in
attempting to integrate the ability dimensions
identified within the general framework of ex-
perimental psychology. Thus, my associates
and I have conducted research relating ability
dimensions identified in research on individual
differences to stages of learning (Fleishman
& Hempel, 1954, 1955), stimulus-response
relations (Fleishman, 1957), skill retention
(Fleishman & Parker, 1962), part-whole task
relations (Fleishman, 1965), effects of drugs
(Elkin, Freedle, Van Cott, & Fleishman, Note

For a recent attempt in the area of instrumental condi-
tioning, see Wood (1974),

5), etc. This variety of studies was possible be-
cause we first actempted to develop a standard
and consistent classificatory structure of hu-
man abilicies and then attempted to test the
feasibility of this framework across different
areas of human performance. This approach is
examined later in this article.

Conceptual Bases of Classification

After the consideration of the purposes of
task classification, one needs to examine the
descriptive bases of taxonomy. A concern here
is with the definition and meaning of the con-
cept ltask.

Definition of the Task. Task defini-
tions vary greatly with respect to their breadth
of coverage. At one end of this dimension are
definitions that view the task as the totality of
the situation imposed on the subject. For ex-
ample, this definition would consider ambient
stimuli an integral part of the task. The other
end of this dimension is represented by defini-
tions that treat a task as a specific performance.
In this case, for example, one task could be to
“depress the button whenever the light comes
on.” Suffice it to say that very different con-
cepts may underlie definitions falling at either
end of this dimension.

This diversity of opinion is also reflected in
the extent to which tasks are defined as being
external to or an intrinsic part of the subject.
Some definitions take into account the propen-
sity of subjects to redefine an imposed task in
terms of their own needs, values, experiences,
etc. In the grossest sense, these definitions
treat a task as whatever it is the subject perceives
the task to be. Other investigators (e.g.,
Hackman, 1970) define the task in terms of
stimulus materials and instruction to the sub-
ject. The instructions indicate the activities to
be performed with respect to the stimuli and
the goals to be achieved. Merely giving a per-
son a broken radio would not be assigning him
a task.

Most investigators treat tasks as consisting
of interrelated processes and activities. For ex-

ample, Miller (1966) stated that “A task is any



set of activities, occurring at about the same
time, sharing some common purpose that is
recognized by the task performer” (p. 11).

Our conclusion was that we should not de-
bate about zhe definition of a “task” as if only
one were possible. Rather, we must adopt or
develop a definition that will permit the deri-
vation of terms that reliably describe tasks and
distinguish among them. These derived terms
can provide the conceptual basis for classifica-
tion, as we shall see later.

There appear to be four major conceptual
bases underlying current task description and
classification.

Behavior Description Approach. In this
conceptual approach to task classification, cat-
egories of tasks are formulated based on obser-
vations and descriptions of what operators ac-
tually do while performing a task. Most often,
overt behaviors such as dial setting, meter
reading, and soldering are employed. In spite
of the large number of terms available for this
approach to task description, relatively few de-
scriptive systems have been developed that are
based exclusively on operator behaviors or ac-
tivities. McCormick (Note 6) has employed
this descriptive approach in his studies of
worker-oriented job variables (e.g., handling
objects, personal contact with customers), and
Fine (Note 7) has used this approach as a basis
for describing worker functions in terms of
handling (things), analyzing (data), and
negotiating (with people).

Behavior Requirements Approach. A
second approach to “task” description empha-
sizes the cataloging of behaviors that are as-
sumed to be reguired in order to achieve cri-
terion levels of performance. The human oper-
ator is assumed to possess a large repertoire of
processes that will serve to intervene between
stimulus events and responses. There has been
a great deal of interest in codifying the re-
quired intervening processes (functions, be-
haviors, etc.), cataloging tasks in terms of the
types of processes required for successful per-
formance, and then relating to particular train-
ing methodologies the types of tasks that
emerge (see Anncte & Duncan, 1967; Gagné &
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Bolles, 1963; Miller, 1966; and Eckstrand,
Note 2). Typical of the functions used to dif-
ferentiate among tasks are scanning function,
short-term memory, long-term memory, deci-
sion making, and problem solving.

Ability Requirements Approach. The
third conceptual basis for the description and
classification of tasks, which we call the ability
requirements approach (e.g., see Fleishman,
1972), is in many respects similar to the
behavioral requirements concept. Tasks are to
be described, contrasted, and compared in
terms of the abilities that a given task requires
of the operator. These abilities are relatively
enduring attributes of the individual per-
forming the task. The assumption is made that
specific tasks will require certain abilities if
performance is to be maximized. Tasks requit-
ing similar abilities would be placed within
the same category or would be said to be
similar.

The abilities approach differs from the be-
havior requirements approach primarily in
terms of concept derivation and level of de-
scription. The ability concepts are empirically
derived through factor-analytic studies and
are treated as more basic units than the behav-
ior functions.

Task Characteristics Approach. A fourth
approach differs from the preceding approaches
in terms of the type of task description that
is attempted. This approach (see Farina &
Wheaton, 1973; Hackman, 1970) is predi-
cated on a definition that treats the task as a set
of conditions that elicit performance. These
conditions are imposed on the individual and
have an objective existence quite apart from
the activities they may trigger, the processes
they may call into play, or the abilities they
may require. Having adopted this point of
view, appropriate descriptive terms are those
that focus on the task per se. The assumption
is made that tasks can be described and differ-
entiated in terms of intrinsic, objective proper-
ties they may possess. These properties or
characteristics may pertain to the goal
toward which the operator works, relevant task
stimuli, instructions, procedures, or even to
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characteristics of the response(s) or the task
content. The obvious problem is the selection
of those task components that are to be de-
scribed, as well as the particular terms or pa-
rameters by means of which description is to
be accomplished.

We have seen that tasks can be defined in
several ways, particularly in regard to the
scope of definition; the extent to which tasks
may be treated as objective entities, clearly
apart from the operators who perform them;
and the extent to which tasks are viewed as
processes or structures.

SOME METHODOLOGICAL
ISSUES

Within the scope of this article I cannot
dwell on the more general problems of “how”
to proceed with classification. I shall discuss
instead a number of criteria for evaluating such
systems.

The requirement for operational definition
of terms becomes increasingly critical if the
system is to be used by a broad range of spe-
cialists. The descriptive terms may be com-
pletely unfamiliar to many of these individu-
als, or even too familiar as in the case of the
popular terms decision making and  problem
solving. Although homage is paid to the need
for operational definitions, few investigators
have actually generated such definitions. Also,
as a minimum requirement, the descriptors
employed in the differentiacion and classifica-
tion of tasks must permit nominal scaling. That
is, a judge must at least be able to ascertain
whether each descriptor applies or does not ap-
ply to the particular task being examined.

Also, descriptors must be defined and
treated within a system of measurement so that
they can be reliably evaluated. Another crite-
rion requires that classes within the system be
mutually exclusive and exhaustive.

A major criterion is that classes are desired
that have specific behavioral implications, as
with the incerest of Annett and Duncan (1967)
in classifying “tasks” so that each category or
class of tasks has specific training requirements

associated with it. Ultimately, of course, any
behavioral classification scheme must make the
“match” between specific categories and
behavioral effects. The degree to which the
“match” can be made will determine the pre-
dictive power of the system. At one level, a
statement might concern whether or not a par-
ticular environmental variable would affect
performance. At another and more sophisti-
cated level it might be possible to predict the
direction and magnitude of the effect.

A final set of criteria includes efficiency and
utility. The taxonomy should promote com-
munication among its users, be they research-
ers in different areas or specialists who must
use research findings in applied settings.

In our own program we found it useful to
lay out these general issues, which we have
elaborated elsewhere. In no sense can we say
that our subsequent efforts met the rigorous
standards called for. However, they at least
provide indications of where we fell short and
allow for successive iterations toward meeting
these criteria.

In the remainder of this article, I iflustrate
some developments with two provisional sys-
tems, one based on the ability requivements ap-
proach and another on the sask characteristics
approach. 1 conclude with some attempts to
link these two approaches.

THE ABILITIES APPROACH

Much of what is known today about the cat-
egorization of human skills, at least that which
is based on empirical research, comes from
correlational and factor analysis studies. Such
correlational studies are typically carried out in
the psychomerric tradition, and until recently,
lictle attemprt has been made to integrate the
ability concepts developed there into the more
general body of psychological theory. Here the
fact of individual differences is exploited to
gain insights about common processes re-
quired to perform different groups of tasks.
Abilities are defined by empirically deter-
mined relations among observed separate per-
formances.
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FIGURE 1 Examples of Tests Found Valid for Pilot Selection

a. COMPLEX COORDINATION

It has been my feeling, over many years,
that research using combinations of experi-
mental and correlational methods, properly
conducted, can lead to the development of a
taxonomy of human performance which is ap-
plicable to a variety of basic and applied prob-
lems and that ability concepts may provide an
integrative framework.

Elsewhere (e.g., Fleishman, 1962) I have
elaborated on the concepts of ability and skill.
Briefly, ability refers to a more general capac-
ity of the individual, related to performance in
a variety of human tasks. For example, the fact
that spatial visualization has been found re-
lated to performance on such diverse tasks as
aerial navigation, blueprint reading, and den-
tistry makes this ability somehow more basic.

My interest in this area began when I was
responsible for developing psychomotor tests
to select pilots for the Air Force. Figure la
shows a test found valid for pilot selection.
The test requires simultaneous manipulations
of stick and rudder pedals and has a great deal
of face validity. However, Figure 1b shows an-
other test found equally valid. This test, the
familiar pursuit rotor, has little face validity.
The subject is required to keep a stylus tip in
contact with a moving target. My feeling was
that we needed basic research on the dimen-
sions of perceptual-motor ability to identify

b. ROTARY PURSUIT

what factors in these tests were common to the
criterion performance in more complex tasks
such as piloting.

An extensive series of interlocking experi-
mental-factor-analytic studies, which we have
conducted over many years, has attempted to
isolate and identify the ability factors common
to a wide range of perceptual-motor perfor-
mances. Essentially, this is laboratory research
in which tasks are specifically designed or se-
lected to test certain hypotheses about the or-
ganization of abilities in a certain range of
tasks. The experimental battery of tasks is ad-
ministered to several hundred subjects, and
the correlation patterns are examined through
factor analysis methods. Subsequent studies
tend to introduce task variations aimed at
sharpening or limiting our ability factor def-
initions.

Through our investigation of a wide range
of several hundred different tasks, we have
been able to account for performance in terms
of a relatively small number of abilities. The
following display gives the labels of 11 percep-
tual-mortor factors that consistently appear to
account for the common variance in such tasks.
In subsequent studies, definitions of these
abilities and their distinctions from one an-
other have become more clearly delineated. I
will not define all of these here, but extensive
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definitions of each ability exist with illustra-
tions of the tasks that best measure them
(Fleishman, 1964).

PERCEPTUAL-MOTOR ABILITIES

Control precision
Multilimb coordination
Response orientation
Reaction time
Speed of arm movement
Rate control (timing)
Manual dexterity
Finger dexterity
Arm-hand steadiness
Wrist-finger speed
Aiming
Similar studies have been carried out in the
physical proficiency area, and nine factors have

example, keep a gun sight in line with a mov-
ing target (see Figure 2a). To test the general-
ity of this factor, further tasks were developed
to emphasize responses to stimuli moving at
different rates, where the tasks were not con-
ventional tracking tasks. For example, Figure
2b shows a task in which the subject had to
time his movements in relation to different
stimulus rates, but he did not have to follow a
target or to compensate for the target’s move-
ment. The factor was found to extend to such
tasks.

Later studies attempted to discover if em-
phasis on this ability is in judging the rate of
the stimulus as distinguished from ability to

FIGURE 2 Examples of Tasks Used to
Evaluate the Generality and
Limitations of Rate Control Ability

been identified that account for performance in
several hundred physical performance tasks: =®=
PHYSICAL PROFICIENCY @ Ll LJ
ABILITIES ol - q‘_‘g
Extent flexibility 0 0
Dynamic ﬂexibility Q. Single Dimensional Pursuit
mlCaSut~ g )
Static strength 0 O
Dynamic strength o
Explosive strength @@ o -G ';D
Trunk strength \ / O O
Gross body coordination Dw a
Equlhb“um b. Motor Judgment D D
Stamina O EEEEl (i
Perhaps it might be useful to provide some 0 =)
examples of how one examines the generality © © r—]wn
of an ability category and how one defines its ] )

.. . . .. d. Stoges in @ sample item of the
limits. The specification of an ability category = 5 \ Estimation of Refative Velocities
is an arduous task. The definition of the rate f ) Test.
control factor may provide an illustration.

In early studies it was found that this factor
was common to compensatory tracking, for ex-
ample, keep a horizontal line in the center of
the dial, by compensatory movements of a con-
trol, as well as to following pursuit tasks, for

€. Visual Coincidence

Source: From “On the Relation Between Abilities, Learn-
ing, and Human Performance” by Edwin A. Fleishman,
American Psychologist, 1972, 27, 1017—1032. Copyright
1972 by the American Psychological Association. Re-
printed by permission.



respond at the appropriate rate. Thus, Figure
2¢ shows a task developed where the only re-
sponse was the timing of button pressing in
response to judgments about the location of
stimuli moving at different rates. Performance
on this rask did not correlate with other rate
control tasks. Finally, several motion picture
tasks, such as the one in Figure 2d, were
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adapted in which the subject was required to
extrapolate the course of an airplane moving
across a screen. The only response required was
on an IBM answer sheet. (At what point did
the planes meet? Points 1, 2, 3, 4, or 5?)
These moving picture tests involving only
judgments about stimulus rate did not corre-
late with the group of tasks previously found

FIGURE 3 Percentage of Variance Represented by Loadings on Each Factor at Different Stages of
Practice on the Discrimination Reaction Time Task

100 %
VARIANCE UNACCOUNTED FOR
REACTION TIME
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Note: Percentage of varignce is represented by the size of the shaded areas for each factor.

Source: From “The Relation Between Abilities and Improvement with Practice in a Visual Discrimination Reaction Task” by
Edwin A. Fleishman and Waiter E. Hempel, Jr., Journal of Experimental Psychology, 1955, 49, 301-312. Copyright 1955 by
the American Psychological Association. Reprinted by permission. :



