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NOTICE

The American Institutes for Research, Washington, D.C, and its subcontractors
Personnel Decisions Research Institutes, Inc., Management Research Institute, Inc,
Jeanneret & Associates, Inc., Westat, Inc., and Policy Studies Associates, Inc., were awarded
a contract by the Utah Department of Employment Security, on behalf of the UsS.
Department of Labor (DOL), to develop an operational prototype for an occupational data
collection, analysis, and dissemination system that will demonstrate the feasibility of and
provide the foundation for creating an automated replacement for DOL’s current Dictionary

of Occupational Titles (DOT).

This report, submitted by The American Institutes for Research as a major
deliverable under this contract, describes the types of occupational information that will be
included in the prototype as well as the procedures used in their development. This "content
model" will provide the framework for continued development of the DOT replacement
system — O*NET, The Occupational Information Network. i

Because of the developmental nature of O*NET, the information presented in this
report should be considered as "work in progress” and subject to revision and refinement as
O*NET development continues. :



Acknowledgements

A large number of able people assisted us by providing valuable, insightful comments on
earlier drafts of this report; most notably:

Mike Campion, Purdue University, Technical Review Committee

Donna Dye, Department of Labor, Project Officer

Marilyn Gowing, Office of Personnel Management, Technical Review Committee
Anita Lancaster, Defense Manpower Data Center, Technical Review Committee
Kenneth Pearlman, AT&T, Technical Review Committee

Marilyn Silver, Aguirre International, Inc., Aguirre Project Director

Barbara Smith, State of Utah Occupational Analysis Field Center, Contract Monitor

Occupational Analysis field center staff also provided helpful feedback, both directly and
indirectly, during development of the content for this report. George Wheaton, Ruth Childs,
Neal Thurman, and Jean King, at American Institutes for Research, very capably conducted
the final editorial and production effort. '

’Finally, we wish to thank all the chaptér authors for their diligerice and patience in carefully
considering the comments from all quarters. B

Norman G. Peterson, American Institutes Jor Research, Project Director




Development of Prototype
Occupational Information System:
Content Model
Table of Contents

VOLUME I: REPORT

Eage

Execut'ive Summary . ..... .......... e .... ES-
Chapter 1: Introduction .................. e I-1

Michael D. Mumford

Nomman G. Peterson

American Institutes for Research
Chapter 2: Content Model ................. ... ... 2-1

Michael D. Mumford

Norman G. Peterson

American Institutes for Research
SECTION I: WORKER REQUIREMENTS
Introduction ............... e e e e I-i
Chapter 3: Skills . . . .. .. B 3-1

Michael D. Mumford
Norman G. Peterson
American Institutes for Research




Table of Contents

Eage

Chapter 4: Knowledges ......................... 4-1

Edwin A. Fleishman

Dav:d P. Costanza

Leon 1. Wetrogan,

Charles E. Uhlman

Joarne C. Marshall-Mies

Management Research Institute, Inc.
Chapter 5: Education ............... ... ... ... 5-1

Lance Anderson
American Institutes for Research

SECTION II: OCCUPATIONAL REQUIREMENTS

Introduction . . ... ... . II-i

Chapter 6: Generalized Work Activities .............. 6-1
P. Richard Jeanneret
Jeanneret & Associates, Inc.
Walter C. Borman
Personnel Decisions Research Institute, Inc.

Chapter 7: Work Context . .......... e 7-1
S. Morton McPhail
Barry R. Blakley
Mark H. Strong
Tonya J. Collings
P. Richard Jeanneret
Laura Galarza
Jeanneret & Associates, Inc.

it



Table of Contents

Page

Chapter 8: Organizational Context . .. ............... 8-1
Sharon Arad
Rob Schneider
Mary Ann Hanson
Personnel Decisions Research Institute, Inc.

SECTION III: EXPERIENCE REQUIREMENTS

Introduction . . ...................... ... e III-i

Chapter 9: Training, Experience, and Licensure . ........ 9-1
Lance Anderson
American Institutes for Research

SECTION IV: WORKER CHARA CTERISTICS
Introduction . . ................ e IV-i

Chapter 10: Abilities . ......................... 10-1
Edwin A. Fleishman
Leor: L Wctrogah-
Charles E. Uhlman
~ Joanne C. Marshall-Mies
Management Research Institute, Inc.

Chapter 11: Occupatioﬁal Values.and Interests ........ 11-1
- Christopher E. Sager
American Institutes for Research

i



Table of Contents

Page

Chapter 12: Work Styles ................. .. .. .. 12-1
Walter C. Borman
Amy Schwartz McKee
Robert J. Schneider
Personnel Decisions Research Institute, Inc.

SECTION V: OCCUPATION CHARACTERISTICS

Introduction .. ........ ... ... . V-i

Chapter 13: Occupation Characteristics ............ . 13-1
Lloyd Feldman
Frank Bennici
Regina Yudd
Westat, Inc.

SECTION VI: OCCUPATION-SPECIFIC REQUIREMENTS
Introduction . .. ...... ... ... ... ... ... ... .. .. VI
Chapter 14: Procedures for Colleciing Occupation-spec_ific

Information . ... .. .. e e 14-1

Michael D. Mumford
American Institutes for Research

iv

i0




Table of Contents

Page
SECTION VII: CONCLUSIONS
Introduction . . ... ... ... ... ... ... ... ..., VII-i
Chapter 15: Conclusions . ...................... 15-1

Michael D. Mumford
American Institutes for Research

11




Table of Contents

VOLUME II: APPENDICES

Appendix A:
Appendix B:

Appendix C:

Appendix D:
Appendix E:
Appendix F:
Appendix G:

Appendix H:

Page
Skills Questionnaire ............ .. . . A-i
Knowledges Questionnaire ... ... . . . . B-i

Training, Education, Licensure, and Expen’enée

Questionnaire . .. ... .. e e C-i
Generalized Work ActiVi'tiés:‘Queé‘t'ionnaire .. DA
Work Context Questionnaire . . ....... . ... E-i
Organizational Context Questionnaire . . . . .. F-i
Abilities Questionnaire ........ . . . . . G-i
Occupational Values Questionnaire ........ H-i
Work Styles Questionnaire . .......... ... . I

vi

12



Executive Summary

The world of work is changing. These changes in the nature of work have created a host of
problems for government, industry, and workers. Government wonders what skills should be -
developed to ensure citizens access to the high wage jobs of the future. Employers need to
know what skills must be developed to maintain a competitive edge. Workers wonder how
they can find jobs in an ever more dynamic economy.

To address these and a number of other concemns, the U.S. Department of Labor (DOL)
recently initiated a project intended to provide a comprehensive occupational information
system that would help government, industry, and workers cope with these new challenges.
The Secretary of Labor's Advisory Panel on the Dictionary of Occupational Titles (DOT;
DOL, 1993) described its vision of the new, comprehensive occupational information system
that would

promote the effective education, training, counseling, and employment of the
American work force . . . [provide] a database System that identifies, defines,
classxﬁes and descnb&s occupatlons in the economy in an accessxble and
flexible manner . . . [and] serve as a national benchmark that provides a
common lariguage for all users of occupatnonal information. (p. 6)

Development of any occupational information system must begin with identification of the
types of occupational information that will be collected to provide the framework of the
system. In this report, we describe the development of such a content model, specifying the
variables that will be considered in this new occupational information system. While the
current DOT (DOL, 1991) is based on descriptions of the tasks workers perform, the new

ES-i
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Executive Summary

occupational information system will incorporate a comprehensive description of worker and
job attributes. The new system will describe jobs at both cross-job and job-specific levels.
At the cross-job level, jobs will be described in terms of (a) person requirements (e.g., skills
and knowledges), (b) person characteristics (e.g., abilities and interests), (c) experience
requirements (e.g., training and licensure), (d) job requirements (e.g., generalized work
activities and organizational context), and (e) labor market characteristics (e.g., pay and
openings). At the job-specific level, these cross-job variables can be used to organize job-
specific d’escripﬁve data (e.g., tasks, occupation-specific skills) to create a common language
framework. :

In Chapters 3 to 13 of this report, the specific variables that might be used to describe jobs
are presented. These variables are systematically taxonomized, based on the available _
psychological and job analytic literature. Nine questionnaires, developed to systematically
measure the variables in these taxonomies, are presented in the appendices. These
questionnaires will be used to accurately and cost-effectively collect occupational information
from job incumbents and representatives for the organizations in which they work. After the.
system is created, the questionnaires will continue providing the necessary occupational data
to allow the system to dynamically expand as new jobs are created.

In addition to describing the key components of the content model, the report addresses a
number of other issues bearing on application of the content model. For example, procedures
are presented which show how the cross-job variables have been used to organize job-specific
descriptive data. ' '

In the final chapter of this report, some general issues related to the form and substance of the
content model are considered and the next steps needed to develop a working prototype of
O*Net are indicated. V

ES-ii
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Chapter 1

Introduction

Michael D. Mumford
Norman G. Peterson
American Institutes for Research

The world of work is changing. These changes in the nature of work have been described by
a number of commentators. Some scholars, Drucker (1994) and Reich (1992) for example,
argue that the kind of jobs found in tomorrow’s economy will be different from those that

- characterized American industry over the last half century. Other scholars note the changes
occurring in employment patterns and wonder how people will adapt to the changing nature
of employment opportunities. Still other scholars take the position that jobs as we know them
may represent a dated view of work in the dynamic labor market of the twenty-first century.

These kinds of fundamental changes in the nature and conditions of employment pose a host
of new questions. Workers wonder how they can find jobs that will capitalize on their prior
training and experience. Employers wonder what skills they should seek to develop in their
work force to maintain a competitive edge. Policymakers wonder what kinds of capacitiés
must be developed in our children to promote access to high wage, high skill, and self-
fulfilling jobs. ' '

To answer these questions, one must be able to describe occupations. The intent of this report
is to provide a framework for describing jobs as we move into the twenty-first century. The
report begins by examining the forces which gave‘rise’ to the need for a new descriptive
system. In Chapter 2, we provide an overview of the proposed system and a justification for
the general types of descriptors being employed.” In the later chapters we examine in some
‘detail the specific variables being in_cluded-in each part of the descriptive model, drawing
from prior research and extant theory to justify inclusion of these variables in a

' comprehensi\}e Occupational Information Network (O*NET).

1-1
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Chapter 1: Introduction

Background Considerations

The Dictionary of Occupational Titles. The present effort does not represent the first attempt
to create a comprehensive system for describing occupations. Beginning in the 1930s, the
United States Department of Labor initiated an ongoing effort intended to provide a
comprehensive description of all occupations in the labor force. The result of this work is the
current version of the Dictionary of Occupational Titles (DOT; U.S. Department of Labor,
1991) which provides descriptive information for more than 10,000 distinct occupations.

A variety of procedures has been used over the last fifty years to obtain the occupation
descriptions needed for the DOT. Although procedures have changed with time, the most
common approach relies on the skills of job analysts. Essentially, one or two job analysts
will interview and observe incumbents at one or more sites. This information, primarily
qualitative in nature, is then used by the analysts to identify the tasks and duties performed on
the job. The task data and other available qualitative information are then used to draw
inferences about the levels of job demands and required vocational preparation.

In providing a comprehensive description of the tasks performed in multiple occupations, the
DOT provides the kind of basic descriptive data needed to answer a number of questions
about occupations. For example, the Social Security Administration uses information
contained in the DOT to help case workers assess disabilities. The Immigration and
Naturalization Service uses DOT information to make decisions about visas and immigration.

Use of the DOT, however, has not been limited to'the kind of policy questions mentioned
above. One of the more important uses of the DOT is person-job matching. More
specifically, counselors use the descriptive information contained in the DOT and available
information about an individual's work history to draw conclusions about the kinds of
occupations for which that individual will be particularly well suited. Industry, on the other
hand, uses the descriptive data provided by the DOT when developing position descriptions,
making transfer decisions, and establishing wage and salary rates.

The APDOT Report. The Advisory Panel for the Dictionary of Occupational T itles
(APDOT), commissioned by the Secretary of Labor, was specifically tasked with identifying

18




Chaptér 1: Introduction

the limitations of the Dictionary of Occupational Titles and specifying the requirements for a
new, comprehensive occupational information system. Although the APDOT report (U.S.
Department of Labor, 1993) acknowledges the value of the information contained in the
current version of the DOT, it concludes that a number of issues not dealt with by the current
DOT need to be addressed in a truly comprehensive occupational information system.

The report notes that the framework underlying the current version of the DOT was more
appropriate for describing occupations in mass production industries than in the emerging
labor force of the twenty-first century. More specifically, occupations are described in terms
of the tasks being performed by people employed in a given occupation. Typically, these
tasks, and the information derived from them, are identified through job analysts' observations
of incumbents. No one would debate the need to describe the tasks performed in Speciﬂc
occupations. However, this focus on job tasks, and the procedures used to collect this
descriptive information, lead to a number of problems. : '

One problem is that the DOT is based on analysts' descriptions of job tasks. These tasks

have been defined in different ways, at different levels of generélity. Because description is
primarily based on occupation-specific information, it becomes difficult to organize the
resulting information and make cross-job comparisons. Furthermore, because of differences in "
the nature and level of available task data, it becomes difficult to demonstrate the
comparability of inferences being drawn from the data conceming other attributes, such as the
level of job demands or required vocational preparation. As Campbell (1993) points out, it is
open to question whether this kind of occupation-specific descriptive information can be used
to classify jobs and- draw conclusions about similarities and differences in performance
requirements. S

A second problem is related to the first by virtue of the fact that the DOT is fundamentally
based on one kind of descriptive information — the tasks workers perform on their jobs.

. Although task information is an essential component of any truly comprehensive occupational
information system, many other types of information that might be used to describe
occupations are not currently included in the DOT. For example, information bearing on the

interests, knowledges, skills, and abilities needed to perform job tasks is not directly collected.
Such information may be crucial to answer questions inherent in person-job matching,
training, skill transfer, and wage and salary administration (Harvey, 1990; McCormick, 1976,

1-3
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Chapter 1: Introduction

1979). Not only does the current DOT fail to capture crucial information about person
requirements, but it also largely fails to generate information about the nature and conditions
of task performance. The DOT does provide information about work conditions, including
noise, temperature, and work schedule. However, it does not contain more complex types of
descriptive information, such as level of job stress, exposure to hazards, organizational
influences, or the conditions of task performance.

A third problem is the time and expense involved in updating descriptive information. An
adequate analysis of tasks requires a substantial investment of time. It is difficult to obtain
information about occupations quickly and to update this information when changes are
introduced in technology and patterns of employment. One consequence of the difficulties
inherent in collecting occupation-specific information using the current procedurés is that a
substantial portion of the information contained in the DOT at any given time is dated. This
problem will become even more pronounced if rapid changes occur in the labor force.

These deficiencies in the available descriptive information make it difficult to apply the DOT
to answer a number of questions about occupations. The problem is compounded by another

 characteristic of the DOT: information is presented as a set of discrete, qualitative

descriptions. While such a format is useful for a dictionary, it makes it difficult to link the
DOT with other databases, and limits the kinds of analyses that might be conducted. For
example, the current DOT would not permit rapid assessment of the skills required within a
job family, nor would it permit an analysis of how skill levels are related to pay rates in
different job families. Those questions can only be answered by linking information
contained in the DOT to other occupational databases.

The preceding observations give rise to a set of general conclusions echoed in the APDOT

- report. Based on the many varied applications of the current DOT, there is compelling need
- for a comprehensive occupational information system. It is open to question whether the

DOT, in its present form, provides the kind of integrated framework and comprehensive
descriptive system needed to address the current needs of government, ihdustry, and workers.
Like most first-generation systems, it suffers from a number of problems. Additional
problems occur because the procedures used to format and report data limit the value of the
DOT's descriptive information. Other problems arise from deficiencies in the particular kind

1-4
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Chapter 1: Introduction

of descriptive information being collected. Still others stem from the procedures used to
collect information for the DOT.

APDOT Recommendations. The APDOT not only considered the limitations of the DOT but
also formulated a set of recommendations for a new, more comprehensive, occupational
information system. Those recommendations began with a Statement of Purpose. According
to the APDOT report, a viable new occupational information system should

promote the effective education, training, counseling, and
employment of the American work force. The DOT should be
restructured to accomplish its purpose by providing a database
system that identifies, defines, classifies, and describes
occupations in the economy in an accessible and flexible
manner. Moreover, the DOT should serve as a national
benchmark that provides a common language for all users of
occupational information. (p. 6)

This general Statement of Purpose is noteworthy because it implies a number of requirements
for a viable new occupational information system. Broadly speaking, these requirements may
be subsumed under three general rubrics: content, structure, and data collection. In the
ensuing discussion, we will attempt to sketch out the central requirements in these three areas
with specific reference to their implications for a truly comprehensive occupational

_information system.

Content of the O*NET. Earlier we noted that the current DOT focuses on describing the
spgciﬁc' tasks perfom‘_ied in an occupation. As a consequence, the DOT represents an
OCcupétion-speciﬁé descriptive sy'stem'wh'ere each occupatibn is treated as a unique,
qualitatively different entity. The‘oécupaﬁon-speciﬁc focus makes it difficult to conduct
‘cross-occupation ‘comparisons and formulate general classifications of occupation. Because of
its focus on occupation-specific information, the current DOT cannot provide a common A

framework for describing occupations.

One major implication of these observations is that any new occupational information system
cannot be limited to occupation-specific information. Instead, information must be collected

1-5
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Chapter 1: Introduction

that allows occupation to be described in terms of more general, cross-job descriptors. Use
of these cross-occupation descriptors will permit information about specific occupations to be
organized in ways that facilitate communication and enhance integration of descriptive
information into broader structures.

‘A second implication has to do with the kinds of. cross-occupation descriptive information that
should be collected. As noted above, the new O*NET is intended to promote person-job
matching, training, and counseling. These applications require two different kinds of cross-
occupation descriptors. First, descriptors detailing the kind of work being done and the
conditions under which this work is being performed are needed to describe the nature of
requisite work activities. Second, it is necessary to consider the requirements these activities
impose on the people doing the work. Thus a complex, multivariate, descriptive system is
required that considers a variety of attributes of both the occupation and the worker. .

A third implication for the content of the new system stems from the intended applications of
the information. Many of the intended applications focus on the capacities the individual has
developed as a function of experience. Therefore, cross-occupation descriptors should
consider both attributes arising from experience, such as skills and expertise (Chi & Glaser,
1988; Halpern, 1994), and more basic attributes of the individual, such as abilities, interests,
and personality characteristics (Dawis, 1990; Snow & Lohman, 1984; Tyler, 1965), that
influence the development of more general performance capacities.

Structure of the O*NET. Recommendations made in the APDOT report have important
implications for the structure of the new system. Clearly, a comprehensive occupational

- information system should be able to answer a wide variety of queries, ranging from person-
job matching to the assessment of disabilities. The capacity to respond to the needs of many
different users imposes a number of structural requirements on the descriptive system.

First, different kinds of applications will require analyses at different levels of specificity.
Thus, for some purposes, the concern at hand may be the specific skills involved in a single
occupation. Other purposes, however, such as job matching and retraining, may require the
examination of skills at a broader cross-occupation level. This need for analyses at different
levels of specificity implies that descriptors should be hierarchically arranged.

- S 29




Chapter 1: Introduction

A second requisite structural characteristic is that the occupational information system be
accessible to people who have different backgrounds and who want to address different kinds
of issues. Further, a truly useful system would help integrate these different uses. For
example, person-job matching might be explicitly linked to training recommendations bearing
on the training or development of requisite skills. If the occupational information system is to
integrate responses to diverse queries, two requirements must be met. First, descriptors must
be phrased so that they are readily understandable by users with different backgrounds and
different concems. Second, the descriptors must provide a common language that will permit
users with different backgrounds and concems to integrate and interrelate their efforts.

Procedures used to collect requisite descriptive information. This is the third set of
recommendations found in the APDOT report. If the O*NET is to be of real lasting value,

the resulting descriptive information must provide for accurate and valid descriptions of work
characteristics and worker attributes. Accordingly, procedures must be developed that permit
effective measurement of a variety of different variables in a number of different work
environments.

Of course, any given attribute of occupations or the workers employed in those jobs might be
. measured in a number of different ways. For example, skills might be measured through self-
assessments, observations of performance on relevant tasks, or through direct measures of the
relevant skills. It is highly likely that different kinds of measures may be required to obtain
valid and reliable assessments of different kinds of attributes.

However, in selecting a measurement format, the reliability and validity of'the resulting
descriptive information are not the only concems. A viable occupational information system _

must also remain current. There is a clear-cut irﬁplicatidn here when one expects rapid '
chang_es in both oc;uphtions and the nature of work. A measurement system is required that

allows for rapid, cost-effective data collection.

To complicate matters further, in a rapidly changing workforce, a truly viable occupational
information system cannot rigidly focus on only well known, existing occupations. Instead, it
must be capable of identifying real occupations as they emerge in the workforce. The need
for a system capable of identifying new, emerging occupations implies that descriptions of
work and worker characteristics cannot be rigidly referenced to existing occupation titles.

1-7




Chapter 1: Introduction

Rather, descriptive information must be collected at a position level in such a way that
aggregation across positions will identify emerging occupations and occupational families.

Taxonomic Issues. The APDOT report establishes a set of criteria for evaluating any new
occupational information system. Ideally, a new occupational information system would
provide meaningful information about occupation in such a way that it permits users to
address the many questions posed by the APDOT report. How might one go about
developing a system that will allow users to address these many issues? The answer, as
mentioned earlier, lies in developing a common descriptive language.

The call for a common descriptive language, however, has a major implication. A viable
common language must provide for accurate, comprehensive descriptions of relevant variables
in a variety of domains, such as generalized work activities, work context, and characteristics
of workers. Thus, a taxonomic system of descriptors must be devised that provxdes for valid
and comprehensive description of both work and the worker.

A meaningful taxonomy essentially is a classification system. The purpose of classification is
to provide a set of categories or constructs that allows us to summarize information about a
set of objects by assigning objects to a smaller number of categories (Fleishman &
Quaintance, 1984). Because people work in a variety of different positions and these
positions might be described in a number of different ways, the development of a taxonomy is
an essential step in the development of an occupanonal information system based on a
common descriptive language.

Development of any taxonomy involves three major steps (Fleishman & Mumford 1991;
Owens & Schoenfeldt, 1979). First, the domain of objects to be described must be defined.
Second, a set of descriptors must be developed that allows us to assess the similarities and

- differences among all objects lying in this domain. Third, a set of rules must be developed

that allows us to group objects together on the basis of this descriptive information.

But a number of different classification systems are possible differing in the domains of

~ objects they examine, in the descriptors used to assess those objects, and in the decision used

to group objects. Such competing classification systems pose another problem. Specifically,
how does one determine whether one classification is superior to another? Traditionally, the

1-8
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Chapter 1: Introduction

answer has been that the most useful is chosen. Recently however, Fleishman and Mumford
(1991) proposed & broader set of criteria (based on construct validity) for evaluating different
classification systems (Cronbach, 1971; Landy, 1986; Messick, 1989, 1994 ).

Within this construct validation framework, the question at hand is whether the classification
will lead to more meaningful inferences about the likely behavior or characteristics of objects
than the inferences provided by competing classification methods. Evidence for the
meaningfulness of the inferences being derived from a classification might be obtained from
many sources. However, Fleishman and Mumford (1991) make a distinction between two
basic types of validity evidence — internal and external validity.

Internal validity. One kind of validity evidence, internal validity, pertains to the procedures
used in the dev'elopment-of the classification system. Essentially, this kind of evidence
examines whether the operational steps used in development of the taxonomy would lead one
to expect that the system would result in meaningful inferences. For example, one might ask
whether the descriptors in use represent variables likely to reliably differentiate objects within
the domain. A more important issue, of course, is whether the descriptors appear to provide a
comprehensive description of key differences among objects or provide meaningful
information 2bout characteristics of these objects — in the case at hand, occupations.

External validity. 'Extemal validation strategies represent a distinct set of inferential tests.
Explicit hypotheses are drawn about the implications of assignment to a category and, as the
. number, breadth, and depth of the confirmed inferences increase; evidence accrues for the
meaningfulness of the classification (Cronbach, 1971; James, Muliak & Brett, 1984; Landy,
1986). This evidence is most compelling when it is possible to construct and establish
‘meaningful theoretical relationships. '

The external validity of a classification represents the strongest evidence for the
meaningfulness of 2 taxonomic system. However, 2s Fleishman & Mumford (1991) point out,
one is unlikely to obtain adequate external validity evidence, and develop a classification that
allows one to draw the practical inferences of interest, unless one has first constructed a
system that displays adequate internal validity. Thus, the procedures used in developing the
content mode!, or the descriptors used to summarize information about occupations, lay the
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groundwork for subsequent assessment of the external validity of the occupational information
system.

Content Model Requirements

As discussed above, recommendations contained in the APDOT report have a number of
important implications for the procedures used to develop the new, comprehensive, O*NET.
Some of the more important ones will shape the substance and structure of the content model
that lies at the heart of the descriptive system. Below, we state some of the general
requirements for the content model. We discuss its formal development in Chapters 2
through 14.

Identifying the Domain of Interest. As we indicated earlier, the first step is to define the
domain of objects to be described by this system. At a superficial level, one might say the
domain is obvious — our concem is describing occupations. This definition of the domain,
however, becomes inadequate when it is recognized that occupations themselves represent a
classification we impose on work to summarize the activities of people at work. Further,
occupations might be defined at many different levels. For example, the job family, nursing,
might subsume a variety of oceupations such as nurse anesthesiologist. Thus, we arrive at a
fundamental question. Will the classification system be used to describe individual posmons
occupations, the activities of individual persons at work, the activities of groups of persons at
work, or the activities occurring in groups of occupations? Selection of positions as the
domain of objects to be described and classified best promotes flexibility in the occupational
information system and insures that the system is robust with respect to changes in labor
market characteristics. In our usage, positions refer to the work actlvmes performed by an
mdmdual as a function of his/her role in the orgamzanon

- Choosing Sets of Descriptors. If the domain of objects to be described and classified is
occupations, or activities performed by individuals at work, then the next question is how to
describe the activities occurring in these occupations. This question is important because the
descriptors selected will, to a large extent, determine the kind of classification that can be
constructed and the kind of inferences that can be drawn.
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_There is no one set of descriptors that provides an absolute, fully comprehensive description
of people's activities in an occupation. Occupations have been described in terms of several
different types of variables including: ability requirements (Fleishman, 1982; Fleishman &
Reilly, 1994), tasks (McCormick, 1979), and work characteristics (Harvey, 1990). Different
types of descriptors, of course, result in differences in the kind of questions the classification
system can be used to answer. For example, information about ability requirements is useful
when addressing selection issues; task information is particularly useful for performance
appraisal. Given the variety of questions the occupational information system will be asked
to address, it seems clear that multiple types of descriptive information must be collected.

The APDOT report and consideration of likely uses to which the information system would
be put suggest certain requisite characteristics for the descriptors. First, they must be cross-
occupation descriptors in the sense that they must be capable of being applied to people
working in a variety of occupations. Second, they must be capable of organizing and
integrating more occupatlon-specxﬁc types of information applying to limited subsets of
positions. Third, the descriptors must consider both the characteristics of the work and the
characteristics of the persons doing the work. Fourth, and finally, because many of the
questions likely to be addressed through the occupational information system bear on the
characteristics a person must develop to perform the work required by an occupation, some
attention must be given to descriptor domains such as skills, knowledges, and training,
reflecting developed performance capacities of the worker.

It is clear that multiple types of descriptors must be developed to ensure a comprehensive
description of occupation and to enable the resulting occupational information system to
address a vanety of questions. However, the quality of the descriptive information obtained

- from each type of descriptor w111 exert an equa.lly important influence on the kinds of
inferences that can be drawn concerning people s work and the kinds of questlons that can be
answered by the O*NET. Therefore, the procedures used to develop each type of descriptor
become of paramount concern. '

When selecting potentia.l”descriptors our ultimate concern is whether these variables will
provide a meaningful descnpnon of the similarities and differences among occupations. Thus,
the first step in developing a set of descriptors within a given area (e.g., work context, worker
skills) is to provide evidence that the key vanables have been identified. Specification of

1-11

) o
Qo : , 2




Chapter 1: Introduction

these variables might occur in one of two ways. Either available theory might be used to
specify relevant variables, or, alternatively, prior empirical findings might be used. Both
approaches provide some initial evidence that the right variables have been identified within
an area. Which approach is taken, however, will necessarily vary by area as a function of the
available research literature.

Although prior theoretical and empirical research provides the best basis for identifying
relevant descriptors within an area, a viable set of descriptors must meet a number of other
criteria. First, to promote flexible application of the system and ensure comprehensive
coverage of the relevant area, the variables should be placed in a broader theoretical
framework that enables them to be hierarchically organized. Second, each of the proposed
variables should be measurable using one or more measurement techniques (e.g., incumbent
ratings, analyst observations, interviews, or formal assessments). -Third, these variables should
be of demonstrated relevance in addressing the kinds of questions asked of, or inferences
likely to be drawn from, the occupational information system.

These criteria for selection of descriptors may seem surprising. Parsimony is not explicitly
stated as a criterion, although parsimony has been built into the system by arranging variables
in a hierarchical fashion. Similarly, issues bearing on the relationship of variables. across
descriptor types are not addressed, although it is recognized that the empirical reiationships
observed among variables in different areas might provide evidence of construct validity. For
example, one would expect skills to display strong relationships with both knowledges and
requirements for certain kinds of generalized work activities (Anderson, 1993; Kanfer &
Ackerman, 1989). Finally, although potential inferences must be considered, selection of
variables is not explicitly linked to any single potential application of the information system.

The reason for selecting descriptors in the manner described above is that such an approach is
- consistent with the broader construct validation framework being applied in developing the
~ content model. Essentially, the key issue in developing a content model within this construct
© validation fraxhewo_rk is that the descriptors can be justified on the basis of available theory
and research. Analysis of the available literature within a descriptor domain helps ensure '
comprehensiveness and identification of crucial influences on individuals' work activities and
performance. This literature-based, theoretical framework provides requisite internal validity
evidence. Also, the hypotheses implied by the theoretical framework, particularly cross-
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Chapter 1: Introduction

domain relationships, provide a basis for subsequent efforts to obtain further internal validity
evidence and to establish the external validity of the classification system. Finally, by
developing independent taxonomies for each domain specified in the content model, it
becomes pcssible for different users to apply different parts of the content model to address
different kinds of questions. Thus, the development of intenally consistent models within
domains should allow users to apply different windows in studying the world of work,
looking at skills as a unique set of variables, apart from abilities

In the following chapters we describe the particular variables examined in each descriptor area
and justify their selection within the construct validation framework sketched above. In each
chapter either an empirical or a theoretical justification will be provided for the descriptors
included in the taxonomy. Additionally, an approach to measuring these descriptors will be
proposed, which will provide reliable and valid descriptive information that can be obtained
using relatively low-cost information gathering techniques. Finally, some potential uses of
each taxonomy will be discussed. '

Before proceeding to the descriptor sets formulated in each area, however, we examine the
major areas for which descriptor sets were developed. This overview, presented in Chapter 2,
considers structural characteristics of the content model, including its use in organizing '
occupation-specific information, along with the kinds of questions that might be addressed by
an occupational information system based on such a content model. In the final chapter of
this report we consider the implications of a field test where this model was applied in
describing a set of occupations and discuss the implications of these field test results for
application of the measures derjved from the content model. -
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Content Model
Michael D. Mumford

Norman G. Peterson
American Institutes for Research

In this second chapter of the report, we propose a general structural model that is intended to
capture the major kinds of attributes that might be of interest to people when using the O*NET.
The model builds upon and extends the sound foundation provided by the APDOT content
model (U.S. Department of Labor, 1993). This extension of the APDOT model was developed
with two other considerations in mind. First, it was intended to provide a reasonably
comprehensive model capturing the major kinds of cross-occupation descriptors. Second, it was
developed with the express intent of providing a general descriptive system that might be used to
organize more specific information pertaining to particular sets of positions.

In the first major section of this chapter we examine the major types of variables needed in the
model. In the second major section we consider the model's key structural characteristics in
terms of potential applications of the model in organizing more speciﬁc types of descriptive
information. In the final main section of this chapter we consider certain general issues bearing
on assessment of the dxﬁerent kinds of variables included in the content model.

Content Model

Any attempt to develop a viable occupational information system must begin by identifying
cross-occupation descriptors. The APDOT report provides one model that might be used to
identify the kinds of variables that should be included in the content model. Figure 2-1 presents
the APDOT variables as they relate to the occupational information system.
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Chapter 2: Content Model

The APDOT model represents a relatively parsirhonious system for describing the kinds of
variables that might be included in a comprehensive occupational information system. In this
model (see Figure 2-1), four basic types of variables are proposed: 1) worker attributes, 2)
work context, 3) labor market context, and 4) work content and outcomes. Within each of
these four broad categories, more specific kinds of variables are specified. For example, the
work content category includes tasks and duties, as well as generalized work activities, while
worker attributes include both cross-functional and occupation-specific skills.

The APDOT model incorporates a number of variables. Broadly speaking, two typés of
variables are proposed — one set bearing on attributes of the work to be done, and one set
bearing on attributes people must possess to do this work. This is an important distinction,
AND one that must be retained in any model.

The APDOT model does not consider two other distinctions. One of these, noted by
Campbell (1993), concemns the difference between occupation-specific and cross-occupation
deécn'ptors. The APDOT model does not make this distinction, combining, for exaxﬁple,
cross-functional and occupation-specific skills into one category, worker attributes.
Occupation-specific variables, however, represent a distinct category of attributes which, due
to their specificity, do not permit comparison of jobs or, for that matter, the development of
more general, cross-occupation descriptive systems.

A second distinction that might be made among these variables concerns their manipulability.
Some variables, abilities and work styles, for example, cannot be readily changed. Other
variables, such as skills, knowledges, generalized work activities, and work context, can be
changed as a result of worker or organizational actions. Because n‘iany interventions and
policies (e.g., training and certification; the skills boards) expressly focus on these more
malleable aspects of people's work, it seems .important to include this distinction in a more,

' comprehensive content model. The term requirements is used to refer to attributes amenable
to directed change, while the term characteristics refers to attributes that cannot readily be
changed by the individual or the organization. '

These two additional distinctions gave rise to the extended content mode! presented in Figure
2-2. This model covers virtually all of the various types of variables included in the initial
APDOT model. However, it differs from that model because it considers, in addition to the
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Chapter 2: Content Model

distinction between worker attributes and job attributes, the distinction between cross-
occupation and occupation-specific descriptors, as well as the distinction between malleable
requirements and less malleable characteristics of the work and the worker.

The broad types of variables included in this model clearly display some systematic
relationships to each other. People's work activities and tasks are influenced by industry on
broader characteristics of the occupation. Worker requirements, such as skills, and occupation
requirements, such as generalized work activities, will influence experience requirements,
such as training, work experience, and licensure. Figure 2-3 illustrates how the various
variables included in the content model might relate to each other. It should be noted,
however, that these relationships only represent an initial, hypothesized structure, one likely to
" change, which only specifies a few major relationships.

In the following sections of this chapter, we examine the major types of variables included in
this extended content model. We begin by examining worker characteristics and worker
requirements. Next we consider experience requirements, occupation requirements, and
occupation characteristics. Throughout, we will focus on the major types of cross-occupation -
descriptors included in the content model. Occupation-specific descriptors, such as tasks and
tools, will be considered in a separate chapter, where procedures for collecting these more
specific descriptors are discussed within the broader, cross-occupation taxonomic structure.

Worker Characteristics

Enduring characteristics of a person influence the capacities that they can develop as a
function of experience, as well as their willingness to engage in certain types of activities
(Fleishman, 1982; Snow, 1986). This point has long been recognized by counselors, who
commonly use information about a person's characteristics as a basis for placing people in
jobs (Dawis, 1990; Holland, 1973). Along similar lines, information about worker
characteristics is commonly used to select people for jobs (Guion, 1966; Schmidt, Hunter &
Pearlman, 1981). As might be expected based on these observations, information about
requisite worker characteristics often provides a basis for describing and comparing
‘occupations.
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Chapter 2: Content Model

~ Since the 1920s, one of the most common techniques for describing and comparing jobs in
terms of relatively enduring characteristics of the person has involved comparing jobs in terms
of requisite abilities. Initially, these ability comparisons involved little more than
comparisons of incumbents' mean scores on ability tests (Thorndike & Hagen, 1959). More
recent efforts, however, have focused on describing occupations in terms of their ability
requirements per se (Fleishman & Quaintance, 1984; Lopez, 1988).

Perhaps the best developed system along these lines may be found in Fleishman's ability
requirements approach (Fleishman & Mumford, 1988, 1991). Within this approach,
occupations are described in terms of the basic abilities required for successful task
performance. Initially, factor analytic techniques were used to identify the abilities that could
account for task performance within certain broad, cross-occupation performance domains,
such as cognitive, psychomotor, physical, and sensory perfoimance. 'Subsequently, |
behaviorally anchored rating scales were develdped that would allow incumbents, supervisors,
or job analysts to identify requisite abilities. These evaluations of performance requirements
in terms of abilities have, in fact, provided a valid system for identifying requisite abilities
and classifying occupations in terms of their ability requirements.

Although few people would dispute the need to describe occupations in terms of their ability
requirements, abilities represent only one type of enduring attribute of the individual that
would influence the capacity or motivation to perform various work activities. Recent studies
by Sackett, Zedeck, and Folgi (1988) draw a distinction between typical and maximal
performance, noting that the attributes conditioning maximal performance may not be
identical to the attributes conditioning typical day-to-day performance. Usually, abilities are
viewed as the enduring characteristics of individuals that determine maximal performance,
while personality or work style variables, including motivation, integrity, and other
charactensncs such as openness or mastery motives, are held to influence typical task
performance. The evidence compiled by Dweck (1986), Hogan (1990), and Schmeck (1988)
indicates that these kinds of characteristics can have a marked influence on how people adapt.
to new tasks, while also influencing the development and maintenance of skilled performance

in various domains.

Although there is reason to suspect that these stylistic variables may represent an important
influence on people's day-to-day work performance, these variables have not traditionally been
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Chapter 2: Content Model

used for describing jobs in terms of requisite person characteristics. In part, this viewpoint
derives from the position that non-normative, clinical syndromes do not provide an
appropriate basis for describing occupations. This point is difficult to dispute. However, it
may well prove possible to describe occupations in terms of more general, non-clinical
attributes, such as achievement motives, self-discipline, and integrity, that influence how
people typically approach work related tasks. In fact, Guion and his colleagues (Guion, 1994,
personal communication) have shown that job activities can be described using these kinds of
non-clinical personality attributes when attributes have been selected expressly to capture key
aspects of typical, day-to-day, performance. Given this evidence, and the need for a truly
comprehensive descriptive system that considers influences on both maximal and typical
performance, it seems necessary to consider mformation about personahty, partxcularly
personality constructs bearing on work style, in the content model.

In addition to abilities and work styles, a third issue relevant to worker characteristics should
be considered in the development of the content model. It is not enough for people to be able
to do the work, they must also be willing to do the work. Worker characteristics bearing on
the willingness to invest in a certain type of work are commonly subsumed under the rubric
of interests. As might be expected, based on these observations, interests are commonly used
as a basis for considering any person-job matching.

A variety of taxonomies for describing interests has been proposed over the years (Campbell,
1971; Holland, 1973; Strong, 1943). Further, interests have shown some value as a basis for
describing the similarities and differences among occupations (Borgen, 1988). On the other
hand, the unique value of interests as a basis for describing occupations is often limited
because they focus primarily on personality patterns. This kind of system for describing
_mterests is nicely illustrated in the work of Holland (1973). An alternative approach for
describing the occupations involved in various jobs may be found in the work of Dawis
(1990). Dawis' (1990) approach attempts to describe interests in terms of preferences for
certain types of occupational reinforcers. This kind of occupation-based approach to the
deﬁnmon of interests is particularly attractive, in part because it clearly distinguishes interests
from personality and in part because it references the definition of interests against occupation
relevant attributes. However, a truly comprehensxve system might consider both approaches.
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Worker Requirements

Worker characteristics, such as abilities, work styles, and interests are important not only
because they influence how people approach work tasks, but also because of evidence which
indicates that these variables influence the development of work relevant skills (Ackerman,
1987; Fleishman & Hempel, 1955; Snow, 1986).

Worker requirements, broadly speaking, refer to developed attributes of the individual that
might influence performance across a range of work activities. People acquire a variety of
attributes that influence performance as a function of education and experience (Anderson,
1993). One effect of education and experience is that people acquire knowledge or an
organized set of facts and principles pertaining to the characteristics of objects lymg in some
domain. Prior studies of expert-novice differences (Chi, Bassock, Lewis, Reimann, & Glaser,
1989; Chi & Glaser, 1985; Feltovich, Spiro, & Coulson, 1993) indicate that expert performers
in domains ranging from medicine to foreign affairs typically differ from novices in that they
have a more extensive set of concepts available, organized on the basis of underlying
principles, which facilitate recall, recognition, and problem 'solving Although knowledge
appears to develop as a functxon of domain specific, episodic experiences (Medin, 1984), the
organization of experience in terms of the principles applying in a domain suggests that a
general, cross-occupation framework for descnbmg requisite knowledge might be developed
by identifying interrelated bodies of principles.

In addition to knowledge, experience in working within a domair also provides people with a
set of procedures for working with knowledge (Anderson, 1993; Campbell, McCloy, Oppler, "
& Sager, 1992). These procedures for working with available knowledge are commonly what
_is being referred to when people apply the term skills. Skills, however, might be conceived
of in two different ways. Fnrst, when people use the term baszc skills, they are commonly-
referring to procedures, such as reading, which would facilitate the acquisition of new
knowledge. ‘In contrast to basic skills, cross-functional skills refer to procedures that extend
across general domains of work activities. Thus, one might speak of problem solving and
social skills. These cross-funcuonal skills, of course, develop as a function of experience,
'although their development may also be influenced by more basic skills and by relevant -
worker characteristics, such as abilities (Snow & Lohman, 1984).
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Although requisite knowledge and skills have been used to describe occupations (Mitchell,
Ruck, & Driskell, 1988), the description of requisite knowledge and skills is commonly
phrased in terms of a specific occupation or set of positions. As a result, the kind of
descriptive information provided by these procedures is of limited value in formulating a
general cross-occupation descriptive system. Recent work by Mumford, Fleishman, and their
colleagues (Mumford & Baughman, in press; Mumford, Mobley, Uhlman, Reiter-Palmon, &
Doares, 1991), however, suggésts that it might be possible to identify cross-occupation
knowledges and skills by identifying general bodies of principles and the procedures which
influence performance across domains of activities that extend across occupations.

Worker requirements, such as knowledge, basic skills, and cross-functional skills develop in
part as a function of experience in performing a certain set of tasks. However,'educational
background also seems to represent.a significant influence on the development of these
general knowledges and skilis (Snow & Swanson, 1992; Ward, Bymes, & Oventon, 1990).
Recagnition of the relationship between education and the acquisition of general knowledge
and relevant basic skills (Halpern, 1994) has led many investigators to use educational
experience as a proxy for information bearing on general knowledges and skills. Because
educational experiences represent a developed capacity of the individual influencing the
acquisition of knowledge and basic skills, requisite educational background may also represent
another characteristic of the person that must be used to describe cross-occupation dxfferenc&s
in terms of relevant worker requirements. '

Experience Requirements

Like education, training' and licensure represent experiences that are a property of an
individual. In contrast to education, however, which is expressly intended to provide general
knowledge and basic or cross-functional skills, training and licensure are variables that are
explxgltly linked to the nature of certain kinds of work activities. Training and licensure, of
course, may be specific to the tasks being performed in a particular position (Goldstein,
1990). However, training and licensure may also apply to tasks occurring in a number of
positions. For example; a training program may seek to develop general leadership or
problem solving skills. When training and licensure are intended to extend across a specific
set of position activities, these kinds of experiences may provide still another potentially
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useful type of cross-occupation descriptor. In fact, prior training and licensure are often used
as a basis for personnel selection, counseling, and job matching.

Training and licensure requirements have been used to describe occupation requirements using
a number of different approaches. For example, people have been asked which specific types
of training they have completed or what licenses they possess. However, Ash (1988) notes
that many of these variables lack sufficient generality to be useful as cross-occupation
descriptors. One common approach used to address this issue is to ask when and where
training or a license was acquired. Another approach suggested by Peterson (1992) is to
examine the amount of training required or when this capacity was acquired. This latter
approach, in fact, might prove particularly useful in assessing training and licensure
requirements if it is linked to a broader taxonomy of requisite knowledges and skills that
might potentially be developed in training.

Occupational Requirements

As noted above, person requirements, such as knowledges and skills, as well as training and
licensure, are in part a function of a person's experiences. In the description of people's work
activities, these experiences are commonly framed in terms of the requirements of the job or
the set of positions under consideration. Although these work requirements might be assessed
in terms of a number of different descriptors — for example, tools used, products and

services provided, or functional duties — the most common procedure used to describe work
requirements is through definition of the tasks performed in the occupation (McCormick,
1976, 1979). A task is commonly defined as a specific activity performed on some object to
meet some functional occupation requirement. '

With regard to development of a comprehensive occupation description, the identification of
requisite tasks represents an essential step. On the other hand, however, well-developed task
statements are usually specific to a particular -occupation or set of occupations (Harvey, .
1990). As a re_sult; task statemnents may be of limited value in describing the kind of cross-
occupation similarities and differences that must be captured by the envisioned occupational
information system. Thus, a viable system may require a somewhat broader approach to
describing occupation activities.
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One approach that might be used to address this specificity problem is suggested by the work
of McCormick (McCormick 1976, 1979), Cunningham (Cunningham, Boese, Neeb, & Pass.
1983) and Harvey (1990). Essentially, this approach attempts to identify generalized work
activities or dimensions that summarize the specific kinds of tasks occurring in multiple
occupations. For example, one might speak of the descriptor controlling machines or
processes, which might subsume a number of tasks occurring in specific occupations, such as
driving heavy machinery, or working on a manufacturing production line.

In fact, prior factor analyses of task inventories suggest that it is indeed possible to identify
general dimensions of work activities that summarize more specific tasks occurring in a
variety of occupations (McCormick, Jeanneret, & Mecham, 1972; Campbell, McHenry, &
Wise, 1990). Thus, it might be possible to formulate a taxonomy of generalized work
activities by examining the results obtained in these factor analytic efforts in relation to a
general theory of work performance. This taxonomy of generalized work activities might not
only provide a viable cross-occupation framework for the description of differences in
requisite work tasks, but the resulting dimensional structure might also provide a basis for
generating more specific descriptive information concerning the tasks, tools, and duties which
apply in a particular occupation or set of occupations.

In describing work activities, however, it may not be sufficient to describe the general kinds
of activities occurring in an occupation. The rating of a task and its implications for task
performance are not simply a function of the kinds of activities that must be performed but
also of the conditions under which these activities must be performed (Fleishman &
Quaintance, 1984). For example, performance of a task in a noisy environment may impose
-rather different requirements on the worker than performing the same task in a quiet
environment. This, in turn, implies that a comprehensive description of people's work
activities- may require attending to the conditions under. which various generalized work
actxvmes must be performed (Howell, 1990).

Jeanneret, in his work on the Position Analysis Questionnaire, has begun to develop a
taxonomy of the kind of work context, or environmental influences, that might affect the
execution of various work activities (Jeanneret, McCormick, & Mecham, 1977). As an
“example, this system examines variables such as noise, temperature, shift, and physical risk,
all clearly environmental variables that might influence the nature of and requirements for
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. effective performance of certain work activities. Although most initial efforts examining work
context influences on performance have primarily focused on the physical variables that
influence certain kinds of work activities, it should prove possible to extend this approach to
capture attributes of the social environment that also influence the nature and conditions under
which people perform requisite work activities. A comprehensive taxonomy examining both
the physical and social variables that shape the context in which various kinds of tasks are
performed will provide essential information needed to describe both the nature of people's
work activities and the conditions under which they are employed. Thus, this kind of work
context information may well constitute an essential component of a truly comprehensive
occupational information system.

The physical and social variables that influence how people go about performing certain kinds -
of work activities are not the only kinds of contextual variables that influence people's work -
activities. Work activities occur within a broader organizational structure, and there is
substantial reason to suspect that attributes of the organizational context or structure, such as
leadership, structure, role requirements, and the autonomy that is granted employees, also
influence how people go about doing their work (Ilgen & Hollenbeck, 1990; Ulrich, &
Wieland, 1981). Accordingly, there would seem to be a need to consider the effects of
organizational structure and context in a truly comprehensive occupational information

system.

A variety of conceptual models has been used to identify relevant organizational variables and
how these variables act to influence performance across different positions in an organization.
Although a variety of models might be used to identify relevant organizational variables,
perhaps the most widely accepted theoretical framework may be found in the various models

. of organizational behavior that view organizations as complex _syétems (Katz & Kahn, 1978).
Within a systems framework the organization is viewed as an adapﬁvé entity composed of
multiple sub-systems trying to maintain an efficient, successful production process within a
dynamic internal and external environment. This kind of framework for understanding
organizations is pérticularly attractive, in part because it explicitly seeks to understand how _
‘organizations maintain high performance in the face of a dynamic competitive environment.
More directly, however, organizational systems theory has prbven useful in identifying the
kinds of variables that influence people's work activities and motivation, including
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organizational goals and values, role requirements, task characteristics, and leadership styles
(Bass, 1994; Campion & Thayer, 1985; Hackman & Lawler, 1971; Katz & Kahn, 1978).

Occupation Characteristics

One important point stressed by organizational systems theory is that organizations operate
within, and must adapt to, a broader economic and social system. Thus, a comprehensive
occupational information system must go beyond the description of work activities, work
context, and organizational context to consider the broader economic environment in which
this work occurs. These economic descriptors, from the point of view of an occupational
information system, might be subsumed under the rubric of labor market characteristics. The
general category of labor market conditions would consider broader economic variables, such
as industry, employment opportunities, job scarcity, and pay. 4

Information bearing on these and a number of other economic variables that might be used to
describe occupations is collected through the ongoing efforts of various federal agencies,
including the Department of Commerce, the Department of Education, and the Bureau of
Labor Statistics. These existing databases might, therefore, be reviewed to identify the kinds
of information that should be considered in a comprehensive occupational information system.
These aggregate economic variables might then be systematically related to the various kinds
of variables subsumed under the rubrics of occupation requirements and worker requirements
to provide a truly comprehensive description of the world of work.

Model Structure

_ The foregoing discussion has primarily focused on the general types of cross-occupation
descriptors that would be included in a new occupational information systeni. This discussion
- of the major types of cross-occupation descriptors, however, has not considered a variety of
issues bearing on how these variables would be structured to promote different kinds of
a}ppli»catio'ns, such as the acquisition and organization of job-specific descriptors.: Thus, in the
following discussion, we will consider these structural issues within the context of the general
structural model presented above.
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To begin, it is important to recognize that the foregoing description of the content model has
only focused on general categories or types of variables. Thus, we have provided relatively'
little information bearing on the specific nature of the variables included in each of these
general domains. This information will be the primary focus of many of the following
chapters. At this point, however, there is a need to consider certain general issues bearing on
" the structure of these variables.

Within a given domain — skills and interests, for example — a variety of theories has been
proposed to account for the key descriptors in the domain. Thus, in identifying the particular
variables or the taxonomy to be applied within a domain, it is necessary to begin with a
review of the pertinent theoretical work and empirical findings (Fleishman, & Mumford,
1991). This review is intended to identify those specific variables that have the strongest

- basis in the literature and might provide the most useful information for a comprehensive
occupational information system. |

Although it is necessary to arrive at a final taxonomy describing the key variables needed in
each general domain specified by the content model, this effort is likely to be complicated by
e characteristic of nearly all taxonomic systems. More specifically, definition of relevant
variables might occur at many levels. For example, in the area of abilities, some investigators
apply a broad one-factor or general intelligence model (Spearman, 1931), while other
investigators propose more narrow taxonomic systems encompassing a number of discrete
abilities (Guilford & Hoepfner, 1967; Thurstone, 1938). These differences in the level of
description bring to the fore a new question. Exactly what level of description should be
applied in an occupational information system?

A potential solution to this problem is suggested by the work of Vernon (1950). More

specifically, there are studies of abilities that indicate that these different levels of description
do not necessarily represent competing taxonomic systems. Instead, broad general taxonomies
often subsume more narrow taxonomies in a hiera,rchidal structure of the sort illustrated in
Figure 2-4. Accordingly, in developing taxonomies within each area specified in the content
model, an attempt was made to specify higher and lower level organizations of the relevant
variables.
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This hierarchical arrangement of variables within a given domain of the content model might
prove useful in addressing four issues. First, this organization permits the integration of
multiple taxonomic systems employing different levels of descriptioh, thereby reéulting ina
more comprehensive descriptive system. Second, because relationships among variables at
different levels of description are specified, a stronger foundation is available for drawing
inferences about the construct validity of the resulting descriptive information. Third,
arrangement of the variables in a hierarchical fashion permits users to apply a taxonomy at
the level of description most appropriate for the questions they are asking. Fourth, and
finally, it becomes possible to extend the initial taxonomies to capture more detailed
descriptive information for certain variables of special interest in addressing certain more
limited questions. This flexibility in the level of description should, in tum, provide an
occupational information system that can readily be extended to address new types of
questions.

The hierarchical organization of the cross-occupation descriptors included in the taxonomy
also is of some importance in extending this descriptive system to capture occupation-specific
information. Although cross-occupation descriptors provide a necessary foundation for the
development of a general occupational information system, occupation-specific descriptions

- will still be required to address certain questions such as training program design and the

certification of requisite occupation-specific skills (McCage, 1993).

Within the kind of hierarchical structure described above, occupation-specific descriptors
might be identified and organized in terms of the broader, cross-occupation descriptors. Thus,
occupation-specific skills might be organized within the framework of a broader set of cross-
functional skills, while tasks might be organized in terms of generalized work activities. Not

- only would this approach provide a systematic framework for the organization of occupatwn-
'spec1ﬁc descriptors such as tasks, tools, duties, occupahon-specnﬂc skills, and occupation-
specific knowledges, but it also might provxde a more eﬁ'lcxent set of procedures for the
‘identification of occupat:on-specxﬂc descriptors. '

Traditionally, job description primarily consists of inductive rating beginning with specific
descriptors applied to a particular occupation or set of occupations. More general cross-
occupation descriptors are empirically identified by determining the commonalities that occur
across occupations. Like other inductive procedures, this approach is slow, requiring the

4
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" progressive accumulation of data, and suffers from problems associated with the comparability
of the data being collected. Further, the lack of an a priori framework for collecting data

- makes it substantially more difficult to obtain the requisite descriptive information in a timely,
low cost fashion.

In contrast, one might attempt to identify occupation-specific information deductively, using a
valid set of cross-occupation descriptors as a basis for generating more specific descriptive
information. In fact, this approach has been applied in a recent series of studies by Mumford
and his colleagues (e.g., Clifton, Connelly, Reiter-Palmon, & Mumford, 1991). In these
studies, an attempt was made to identify the tasks performed by sales personnel, senior
managers, and stockbrokers through a series of subject matter expert meetings. In contrast to
the procedures commonly used in the identification of job tasks, panel members were asked to
generate task statements for certain generalized work activities drawn from prior factoring of
the Position Analysis Questionnaire. It was found that, given this a priori framework, panel
members could generate task statements far more rapidly than is typically the case, with
higher agreement among panels conceming the tasks involved in their occupations. Further,
this task information could be used to identify tools and equipment needed, as well as
functional duties involving multiple tasks performed to provide some product or service.

If this kind of hierarchically-based, deductive procedure could be extended to the definition of
occupation-specific skills and knowledges, it might provide a more cost efficient procedure
for the identification of requisite occupation-specific information. When the efficiencies
inherent in this deductive procedure are considered in light of the ability of this kind of
procedure to organize occupational information in terms of a broader cross-occupation

- framework, they provide a compelling argument for application of this approach in the
development of a comprehensive occupational information system.

Measurement

Assuming one can develop a set of taxonomies describing the descriptors included in the
‘various domains being examined by this content model, a new question arises. How might
we go about measuring jobs in terms of their status on these descriptors? A variety of
techniques might be used to describe occupations or sets of occupations with respect to their
status on the variables included in the content model. One might, for example, develop
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objective formal tests intended to assess incumbents' expression of certain -characteristics.
Alternatively, one might ask job analysts to observe performance in an occupation or set of
occupations and then rate the extent to which each variable appears to be required for
effective job performance. '

The selection of a technique for measuﬁng these variables is necessarily conditional upon a
host of considerations. However; certain structural issues bearing on implementation of the
content model provide some guidelines conceming the measurement of pertinent variables.
To begin, standardized tests intended to assess performance or generalized work activities,
knowledges, and skills are simply too expensive to develop, and too time consuming for
participating organizations, to be feasible at this juncture. Accordingly, some variation on the
information gathering procedures commonly used in job analysis studies must be applied in.
assessing the variables included in the content model.

Developing and administering paper-and-pencil questionnaires is relatively inexpensive. This -
is especially true when the questionnaires administered to subject matter experts examine the -
same general set of cross-occupation descriptors regardless of the occupation at hand. More
specifically, only one questionnaire needs to be developed to describe a variety of
occupations. If more detailed occupation-specific information needs to be collected, this may
be done over time and for select occupations, thereby further reducing the costs of occupation

analysis efforts.

Alternatively, data might be collected using a number of more advanced techniques, such as a
computer-assisted telephone interview, computer administration of the questionnaire using a
diskette mail-out or INTERNET, and fax back.” Clearly, many of these altematives to the
tradltxona] paper-and-pencil questionnaire depend on access to certain technologies. Thus, it
appears that a traditional paper-an d-pencnl approach, perhaps coupled ‘with follow-up
telephone calls, would provxde the most general approach for collecting requisite descriptive
information. Nonetheless as recommended by the APDOT report, there still is a need to.
investigate the relative merits of these and other potential alternatives to the traditional paper-

~ and-pencil questionnaire. -

For the time being, initial data collection is likely to depend on paper-and-pencil
questionnaires, supplemented by alternative techniques, and there is a need to consider who
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will be asked to complete these questionnaires. Three types of respondents are available who
have an adequate background to complete job analysis questionnaires: incumbents,
supervisors, and job analysts.

Often the information obtained from job analysts is given somewhat greater weight in job
analysis efforts. This preference for analysts' judgments is, in part, based on two
considerations. First, analysts are commonly held to be more objective about occupation
requirements. Second, analysts are held to have a broader background for evaluating
occupation requirements. Third, one might argue that analysts are better able to cope with the
language involved in most paper-and-pencil job analysis questionnaires.

On the other hand, however, 1t should be recognized that analysts cannot make ratings on:
many descriptors without a substannal amount of observation and a number of incumbent
interviews. Further, for some potentially useful descriptors, work styles or organizational
context, it may not be possible for analysts to respond to these questions without prolonged
observation. Thus, analyst-based measures may be too expensive for rating use.

Further, it should be recognized that the bulk of the available empirical evidence does not
support the proposition that analysts provide uniquely accurate information. In one study
along these lines, Fleishman and Mumford (1988) .examined the degree of agreement among
ability requirement ratings obtained from incumbents, supervisors, and job analysts. They
found that, at least in these relatively high ability populations, all three types of raters yielded
vxrtually identical descriptions of ability requirements. .

These results are by no means unique. In another study, Peterson, Owens-Kuntz, Hoffman,
Arabian, and Whetzel (1990), had soldiers, their supervxsors and job analysts assess
knowledge skill, ability and work style requirements of a sample of Army jobs. They found
that these judges displayed substantial agreement with respect to occupation requirements. '

When one considers these findings with respect to the expense entailed in gathering analysts'
judgments, they clearly argue for the use of an alternative approach. More specifically,
because comparable descriptive data can be obtained from incumbents and supervisors, and
these data can be gathered without incurring the costs associated with analyst observation, it
appears that incumbents and supervisors should be used in lieu of analysts. However, to
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~ make this approach feasible, it is essential that simple, easily understood operational
definitions be formulated for each descriptor which can be responded to by incumbents or
supervisors with a sixth grade reading level.

With regard to the choice between incumbents and supervisors as potential raters, one further
comment seems in order. Eventually, a viable occupational inforn_lation system must be able
to identify new occupations as they emerge. Thus, it is desirable to minimize the amount of a
priori structure imposed on the data collection. As a result, it seems that incumbents rather
than supervisors should be preferred as a source of descriptive information. It is of note,
however, that a relatively large number of incumbents, 20 or more, may be required to obtain
adequate job descriptions at the occupation level. Further, in some cases, such as the
organizational context variables where incumbents lack adequate exposure, it may be
necessary to obtain information from relevant managerial personnel.

If it is granted that incumbents, people who actually are working in an occupation, provide an
appropriate population for providing descriptive information, then a new question arises.
What scales or response formats will be used to provide this descriptive information? Any
answer to this question is necessarily dependent on the particular type of variable under
consideration. Thus, the specific measurement scales under consideration can only be
addressed in the context of the taxonomy developed for a particular set of cross-occupation

descriptors.

Bearing this necessary caveat in mind, it still is possible to draw some general conclusions
about requisite scales, at least in certain areas. When one is considering attributes of the
worker, including abilities, interests, and work styles as well as knowledges and skllls a

" number of different scale formats may be applied. Fleishman's (1982) ability requirement
 ratings, for example, are based on behaviorally anchored scales exammmg the level of the
ability required for task performance. Other mvestxgators ask incumbents to rate the
importance of a characteristic to overall task performance. Beyond level and importance, a
number of other scales might be proposed, such as the importance of the characteristic in
accounting for perfofmance differences or the application of this characteristic under
emergency or stressful conditions (Sackett, 1993, personal communication).
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Typically, these different scales for acquiring information about worker characteristics display
sizable correlations, indicating some redundancy in the information being provided. However,
as McCormick (1964) points out, the use of multiple scales appears to result in more reliable
evaluations, perhaps because they induce somewhat more careful evaluations on the part of
incumbents. Further, different scales may provide somewhat different types of descriptive
information. In the case of office clerks, for example, writing may be an important
determinant of performance, but a high level of writing skill may not be required in
comparison to other occupations. Thus, there would seem to be some merit in describing
variables in terms of muitiple scales.

Broadly speaking, two types of scales appear to provide the kinds of information needed in an
occupational information system. These scales are a level scale reflecting the complexity of
the demands made on an attribute, and an importance scale reflecting the impact of this
variable on performance. With regard to this general conclusion, however, two further
comments are necessary. First, depending on the type of variable at hand, different kinds of
anchors may be required for different level scales. For example, general anchors may be
appropriate for abilities, while occupation-relevant level anchors may be more appropriate for
cross-functional skills, which are referenced against the work domain. Second, additional
scales may be required for certain types of variables. In the case of knowledges and skills,
which represent developed attributes, it would be useful to have information bearing on when
or where a given knowledge or skill was acquired.

It is somewhat more difficult to draw general conclusions about the kinds of scales that
should be applied when describing occupation requirements, such as generalized work
activities, work context, and organizational context, because specific types of variables imply
rather different questions and rating scales. A similar situation exists for training, lxcensure

h and education, where different vanables dictate different types of questlons

" In most cases, however, information pertinent to these va.n'ablés comes in two basic forms.
- First, one might ask people to describe the occurrence of an activity or an event. Second,

one might formulate questions examining the frequency with which an event occurs. Third,
questions might be formulated examining reactions to an event or the outcomes of an action.
In the case of generalized work activities and work context, frequency and occurrence
questions provide an especially appropriate descriptive strategy — one commonly used in
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describing work requirements (McCormick, 1976, 1979). However, a broader range of scale
types is likely to be required in the training, licensure, and education areas, as well as the

organizational context area.

Conclusions

In the following chapters of this report we will examine the variables identified for each of
the cross-occupation descriptors included in the content model. We will also consider the
specific types of questions and measures that will be used to describe people's positions using
- these variables. Before turning to the specific variables and measures proposed for each area
of the content model, however, it would seem appropriate to consider a broader issue. Will
the kind of content model described above provide the kind of occupational information
system called for in the APDOT report?

The content model sketched out above clearly considers virtually all of the areas held to be of
some importance in the APDOT report. Moreover, it provides a way of organizing and
interrelating these variables by distinguishing between cross-occupation and occupation-
specific descriptors, as well as characteristics of the worker and characteristics of the work
being done. This general structural framework allows us to organize the types of variables
included in the APDOT report in such a way that the resulting occupational information
system should be capable of answering a variety of questions posed by many different users.

For example, by establishing .the relationship between generalized work activities and skills,
this model would allow users to identify the kinds of skills they must acquire to be qualified
for certain positions. Further, these skill requirements might be associated with
;eco_hxmehda.tions aboutvre'quisite training and education. Aloxig somewhat different lines, the
rélationship b'etwegn organizational context and generalized work activities might allow
researchers to examine how organizational structure and culture influence the way people go
about doing their work. Other exmples of the kinds of questions that might be addressed
through this conteni mode] couid, of course, be cited. These illustrations, however, seem
sufficient to make a more basic point. By establishing the relationships among these various
categories of variables, the proposed content model will permit the development of an O*NET

capable of addressing a variety of questions.
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The content model, moreover, provides a basis for organizing occupation-specific information
and organizing more specific descriptive information within a broader cross-job framework.
Accordingly, this content model may well provide the kind of common language framework
needed for a truly comprehensive occupational information system. In the following chapters
we describe the kinds of variables that provide the basis for this common language.
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Section I
Worker Requirements

The content model presented in the preceding chapter indicates that jobs might be described
in terms of a number of different kinds of cross-job descriptors. One might, for ethple,
describe jobs in terms of worker characteristics or, aitematively, one might use the kind of
variables subsumed under the general rubric of job requirements. In this section, however, we
will focus on those descriptors subsumed under the rubric of worker requirements.

The term worker requirements is not merely a label for a hodgepodge of variables. Instead,
the labe! refers to a specific set of worker-related variables that might be used to describe
peoples' jobs. More specifically, worker requirements refer to developed attributes of the
individual that might in some way contribute to performance across a variety of positions.
Worker characteristics, in contrast to worker requirements, refer to more enduring attributes of

the worker.

Worker requirements as a category might subsume a number of variables describing an
individual. For example, knowledge, or expertise, clearly develops as a function of

) experience. Furthef, schooling, often intended to provide a certain body of knowledge, might
also be viewed as a worker requirerﬁent. In addition to knowledge and eduéation, people's
experiences also provide them with a set of skills. Some skills, such as basic skills, might

" facilitate learning and the acquisition of knowledge in a variety of contexts. Other skills,
such as certain cross-functional skills, rﬁay be more closely tied to the kind of work people
do.

We will begin this section on worker requirements with a chapter (Chapter 3) that examines
the various skills that might be used in a cross-job descriptive system. This chapter will
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begin by considering basic skills and then proceed to cross-functional skills. The second
chapter in this section (Chapter 4) will examine knowledges and propose an initial taxonomy
of occupational knowledges which includes both basic and cross-functional knowledges. In
our third and final chapter in this section (Chapter 5) we will briefly consider educational
requirements with specific reference to their implications for requisite knowledges and skills. -
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Chapter 3

Skills

Michael D. Mumford
Norman G. Peterson
American Institutes for Research

Identification and assessment of the skills held to underlie job performance are of current
interest in a variety of circles. One example of this interest in skill identification and
development can be found in the work of the Secretary’s Commission on Achieving Necessary
Skills (SCANS). The skill boards established by the Departments of Education and Labor
represent another recent example of concerns about the issues involved in skill identification

and assessment.

In the scientific literature, this interest in work force skills represents a radical departure from
earlier work in the areas of measurement and assessment. Classic texts in the field, such as
Tyler's (1965) work on individual differences, or Cronbach's (1960) review of psychological
testing, devote little if any attention to the topic of skills. In fact, to the extent that skills are
considered, they are treated as special abilities.

In this chapter, we provide an initial framework for the systematic assessment of work place
skills. We begin by considering the forces that underlie this new concern with skill _
identification and assessment. ‘We then consider available evidence concemning the nature of
skills. Fmally, we consider the broader implications of the proposed taxonomxes fora
comprehensive occupational information system. ‘

General Background
When one sees the emergence of a new interest in a certain kind of variable, such as skills,

one must ask what social forces are giving rise to this concem with a particular aspect of
individua! performance. The current interest in skills can be traced to three general trends
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that confront industrial societies as we move into the next century. These trends include the
rate of technological change, global competition, and worker mobility.

It is clear that the rate of technological change has been accelerating over the course of the
last fifty years. This trend has become even more pronounced with the development of new
information processing and communications technologies. For good or ill, this rapid
explosion of information has placed a number of new pressures on society. One place where
the effects of this rapid change is most apparent is in the area of education.

When things changed more slowly, it was possible for people to go to school for twelve to
sixteen years and acquire a body of knowledge that would last them for the rest of their lives.
Now, however, the knowledge acquired one year might be outdated the next year. This rapid
dating poses a fundamental problem for educators and trainers. What can we provide to
students or trainees that will make a lasting contribution? One answer to this question is that
we might redesign our current approaches to education and fraining to facilitate the
development of general skills that extend beyond domain-specific knowledge.

The need for a new educational framework is not the only outcome of changing technology.

* Technology is inherently democratic and the democracy of technology has created a new

world of global industrial competition. This global competition has placed a premium on the
availability of a skilled work force. More specifically, there is needed a work force that can
rapidly ‘master emerging new technologies. In fact, there is some reason to believe that in the
future a competitive position in world markets will to a la.rge extent primarily depend on these
kinds of work force skills.

These changes in technology and the nature of industrial competition have, of course, placed a
number of new pressures on industries. Orgamzatlons and jobs come and go more rapidly in

. a dynamic technologlca]ly-onented environment. As a result, the employment patterns of the
last century, when a person went to work for a large corporation and slowly ascended a well-

structured career ladder, are fast disappearing. In its place what we find is a far more

- dynamic career pattern where people during their lifetimes will hold many different jobs with

many different organizations. How are we to provide workers with a basis for adapting to
such a dynamic environment? Again, the answer involves skills. In other words, we must
provide workers with skills that will allow them to rapidly master a variety of new tasks.
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Skills

When one considers these fundamental changes in society it is hardly surprising that many of
our major institutions are trying to gfapple with the problems involved in the identification,
assessment, and development of skills. As-is the case in many emergent areas, the skills

- literature is, at best, confused. At its worst, it has the feeling of a giant shell game. This
point is nicely illustrated by considering the various definitions of skills commonly found in
the literature. Some scholars define skills as task performance. Others define skills in terms
of basic educational variables: the old "three Rs" of reading, writing, and 'rithmetic. Still
others see skills as a set of rather broad new capacities, as illustrated in the literature on

critical thinking skills (Halpern, 1994).

_ This definitional debate represents perhaps the most important problem in the skills literature.
If we cannot define requisite skills, how are we to go about developing and assessing these
skills? To solve this problem, one must begin by considering what we know about the nature
of skilled performance. ' -

Psychological and educational research has not traditionally spent much time examining the
nature of skilled performance. Nonetheless, the few studies that have been conducted provide
us with important clues concerning the nature of skills and skilled performance. These
studies provide one potential framework for resolving the skill definition issue. Further, they
provide some important clues as to how we might go about measuring and developing these
skills.

Initial research into the nature of skilled performance was primarily empirical in nature. This .
research was, broadly speaking, concerned with identifying the variables that influenced the
acquisition of skilled performance in narrowly defined task domains. For example, initial
studies by'Fleishmah and his colleagues (Fleishman, 1982; Fleishman and Hempel, 1955)
showed that abilities, such as verbal reasoning, represent important influences on the
development of skilled performance. More recent worlk by Kanfer and Ackerman (1989) and
Ackerman (1994) has shown that motivational and dispositional variables also influence the
‘acquisition of skilled performance.
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In contrast to this work on the differential variables influencing the acquisition of skilled
performance, studies in the cognitive tradition have sought to use techniques such as protocol
-analysis and comparison of expert-novice differences to identify the characteristics of skilled
performance (Anderson, 1993; Chi and Glaser, 1985; Ward, Bymes, and Overton, 1990).
Essentially, these studies indicate that skilled performance requires expertise, or a principle-
based organization of relevant facts. In addition to, knowledge or expertise, skilled
performance also appears to require a set of procedures, processes, and strategies for acquiring
and working with relevant knowledge (Anderson, 1993; Campbell, McCloy, Oppler, and
Sager, 1992; Greeno and Simon, 1988; Stemberg, 1986; Sweller, 1989). Because these
procedures for working with knowledge appear to generalize across domains, unlike
knowledge per se which is somewhat domain specific, they may represent the key
generalizable aspect of performance needed to define skills.

This observation is of some importance because it allows us to propose an initial, tentative
definition of skills. Skills in this sense represent a set of general procedures that underlie the
effective acquisition and application of knowledge in various domains of endeavor. This
definition of skills has a number of noteworthy implications. First, skills are inherently tied
to knowledge, practice, and expertise. One cannot apply skills, or for that matter acquire
skills, without reference to some task or content domain. Second, skills can be viewed as
general procedures required to perform multiple tasks lying in some broad domain such as
problem solving or social interaction. Third, skills in this sense are not necessarily stable
attribute§ of the individual. Instead, they are attributes of the'individual that develop as a
function of experience within a certain domain.

Given these observations, one cannot reasonably propose a single absolute taxonomy of skills.
Instead, different skills will be called for and will develop in part as a function of experience
in different kinds of task domains. Thus, skill definition must be domain referenced. This
observation in turn poses a new question. How can one go about defining the domains of .
skilled performance? |

The term performance is the key to answer this question and to define requisite skills. To
identify skills within this framework, one must begin by specifying the major performance
domains of interest. With regard to most current discussions of skills, three general
performance domains are of concern (Kane & Meltzer, 1990).
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First, one might speak of skills as developed capacities that facilitate leaming or the more
rapid acquisition of new knowledge. These leaming-relevant skills are referred to as basic
skills. Although basic skills are commonly held to facilitate leamning, it is important to
recognize that leaming is not solely a property of the classroom. This observation was the
basis for Jones' (1994) argument that many of the basic skills commonly examined in the
educational literature may also be relevant to understanding leaming and performance in the

work force.

A second way one might conceive of skills is as developed capacities that facilitate

. performance in a variety of job settings. This definition of skills is what is commonly meant
by the term cross-functional skills. The question that invariably arises, however, when one
uses the term cross-functional skills is, exactly what are the kinds of developed cap'jacities
likely to contribute to performancé and performance acquisition in a vaﬁety of job settings?

One potential answer to this question is suggested by the work of Fine (1988). Fine defines
skills, such as synthesis, in terms of developed capacities that might facilitate performance in
broad domains of activities that might occur on virtually any job. Thus, Fine (1988) proposes .
a taxonomy of the skills involved in working with data, people, and things. This broad

_ definition of the likely types of cross-functional skills is consistent with observations about

the nature of work.

Although many models of work place behavior are available, socio-technical systems' theory
represents the most widely accepted model (Katz & Kahn, 1978). Within this model, work is
viewed as z process by which technology and people interact to transform raw materials into
useful products. This transformation process not only requires ongoing problem solving, it
. also suggests that in solving significant problems in the drganizatioh's transformation process,
virtually all jobs will require mdmduals to work with people, technology, and a broader
orgammnonal system, using available resources to complete the work. Thus, socio-technical
- systems theory suggests that there will be five general domains of cross-funcnon_al skills, -
specificaliy: 1) sblving problems (problem solving skills), 2) working with technology
(technical skills), 3) working with people (social skills), 4) working with resources (resource
management skills), and 5) working with complex socio-technical systems (systems skills).
Thus, in addition to data, people, and things, the socio-technical systems theory points to the
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need to-attend to system and resource management skills. In fact, the literature on leadership
performance provides some compelling evidence for the inclusion of these skills in an attempt
to understand performance in the work place (Bass, 1994; Carrol & Gillen, 1987).

Of course, these cross-functional skills refer to broad domains of work activities. They do
not, however, specifically address the specific kinds of procedures needed to perform the tasks
occurring on a certain job. Thus, there is a need to consider a third type of skills,
occupation-specific skills.

This third type of skill, occupation-specific skills, represents the procedures needed to acquire
and perform vanous job tasks. Thus, occupation-specific skills are inherently tied to the
specific activities being performed on a job or within a job family. Taken at face value, this
statement might be held to imply that there is no systematic structure to occupation-specific
skills. It should be recognized, however, that these skills might be wewed as instances of
basic and cross-functional skills within the context of a particular job. Figure 3-1 depicts an
example of this hierarchical arrangement of skills.

This figure describing the relationship between the basic and cross-functional skills and
occupation-specific skills makes another noteworthy point. In formulating a system for
identlfymg these skills, one cannot begin with the occupation-specific skills, in part because
definition of these skills depends on broader skill structures and, in part because these skills
must be defined with respect to occupation-specific tasks. Thus, in this chapter we focus on
the definition of broader taxonomies of basic and cross-functional skills. We describe an
approach to the identiﬁcation of occupation-speciﬁc skills in Chapter 14.

| Havmg identified these genera] domains or broad kinds of skills, the next question one must
address concems identification of the speciﬁc kinds of skills or procedures, processes, and
activities that contribute to perfonnance in each of those domains. In the case of basic skills,
the educational studies examining ‘the kind of procedures or activities involved in the
acquisition of new knowledge might provide a basis for skill definition.

Although the educational research literature can be used to define basic skills, definition of
the cross-functional skills underlying performance in general domains or job activities
represents a somewhat more complex undertaking. In some cases — for example, problem
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solving and social skills — prior research examining the determinants of performance in these
domains might provide a basis for identifying these skills. In other cases, however, such as
technological skills, empirical evidence bearing on general procedural activities might provide
a more appropriate basis for definition of the relevant skills.

In the following sections of this chapter, we focus on those skills that provide a general set of
cross-job descriptors. We begin by presenting the taxonomy developed for basic skills. We
then go on to consider the taxonomies developed for each of the five types of cross-functional
skills. Finally, we consider some general issues bearing on the proposed skill taxonomies.

Basic Skills

Basic skills have been defined in a variety of ways. Perhaps the most common approach is to
define basic skills with respeét to the fundamentals that should be provided by any sound
‘educational system (Cureton, 1951; Schmidt, Porter, Schwille, Floden, and Freeman, 1983).
This view of basic skills is reflected in the classic definition of these skills as simply the old
three Rs — reading, writing, and "rithmetic."

Basic skills, however, need not and perhaps should no, be defined solely in terms of classic

- educational content. Educational theory and educatienal practices are changing as a result of
the pressures being placed on educational institutions to prepare students for a more complex
work place (Linn, 1982; Snow and Swanson, 1992). Further, this content-based approach
assumes that learning is simply a classroom activity. In the future, however, a substantial
amount of learning may well occur outside the classroom. Thus, there is a need to approach ‘
the notion of basic skills from a broader substantive perspective (Jaeger 1989; Jones, 1994).

~ Although a van'ety of approaches might be used to undérstand basic skills from a substantive B
. perspective, a careful examination of discussions bearing on the nature of basic skills (Daly,

- 1994) suggests a somewhat different definition. More specifically, basic skills can be viewed -

as capacities developed over a relatively long period of time that promote or provide a

~ foundation for learning other types of material. In this sense, basic skills, although often
educationally-based, represent a key infrastructure needed for the ongoing development of

'.,cross-functional and occupation-specific skills as well as requisite knowledges.
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 When one looks at basic skills in light of these observations, it becomes apparent that they
can be split into two broad categories. The first category really refers to content domains and
represents background structures needed to work with and acquire more specific skills in a
variety cf different domains. This general category includes skills such as reading and
speaking used to acquire and convey a variety of types of information.

The second category of basic skills is less concerned with content and more concemned with
process. These process skills represent learning-to-leam skills, or procedures that contribute
to the more rapid acquisition of knowledge and skills across a variety of domains. Self-
monitoring represents one of the skills included in this category (Brown and Camponie,
1986), as would critical thinking (Chaffee 1994; Halpemn, 1994).

" Content skills. We will begin our effort to develop a basic skills taxonemy by first
considering the types of skills subsumed under the general content rubric. Clearly, a great
deal of the information and leaming material we are presented with in the course of our lives
are provided by texts, reports, and other written materials. Accordingly, reading
comprehension can be viewed as a basic skill. A variety of studies has examined the nature
of reading (Beck and Carpenter, 1986: Friedricksen, 1982; Friedricksen, Warren, and
Rosenberg, 1985; Just and Carpenter, 19805 Van Meter and Pressley, 1994). The findings of
these studies indicate that reading comprehension is a complex process involving word
recognition, vocabulary, comprehension monitoring, discourse analysis, and inference. Skilled
readers seem to differ from poor readers in that they execute these processes more rapidly.

Not all information we acquire is necessarily in written form. In fact, much of the new
information coxiveyed to us is in the form of oral communication. The importance of oral
commumcatxon 1nd1cates that listening and quesuonmg may represent another significant basic -
skill. In fact, Danneman and Carpenter (1986) have shown that good readers also tend to be
good listeners, because listening, like reading, involves vocabulary, comprehension

monitoring, and discourse analysis, as well as linguistic decoding skills. It is not, of course,
sufficient just to listen; this information must be actively processed and feedback must be
requested to clarify points of ambiguity. Thus, questioning, as a comprehension monitoring
check, may be closely linked to listening. In fact, the available evidence indicates that
questioning activities may represent an important influence on leamning.
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Reading and listening represent the two major ways information is conveyed to us. What is
important to recognize here, however, is that this information will not be understood or
grasped unless it can be framed within a broader set of concepts (Alexander and Judy, 1988;
Stahl, Jacobson, David, & Davis, 1989). Thus, one set of basic skills involves the acquisition
of procedural and declarative knowledge (Anderson, 1993) in those broad domains commonly
used to structure our understanding of the physical and social world around us (Carey, 1986;
Mayer, 1985; Resnick and Omanson, 1987). These observations point to the relationship
between knowledge and basic skills. Knowledge of a domain, however, cannot be viewed as
a basic skill, distinct from knowledge, unless the procedures being acquired in a domain
promote learning in other domains. Because mathematics and science provide a set of unique
procedures, such as hypothesis testing, that promote further leamning, it appears that a grasp of
the procedures involved in applying mathematical and scientific principles can also be vxewed
as basic skills.

Our foregoing observations bring us to our final set of content-oriented basic skills. In the
learning process it is not enough simply to acquire and comprehend information. This
information must be used for some practical purpose and conveyed to others. One way we
convey learning to others is through written communications, involving the planning,
generation, and revision of written material (Hayes and Flower, 1986; Needles and Knapp,
1994). The other way we convey our leamning to others is through speaking which serves a
variety of purposes, guided by both overall linguistic structure and the demands made by the
context at hand (Daly, 1994; Knapp and Vangelisti, 1992; Rubin, 1985). |

Process skills. Having identified the basic content skills, we will now consider those skills
which facilitate the acquisition of content across'domains. The acquisition and organization
of mformatlon permeate the leamning process. It is also true, however, that not all information
- we are provxded with is equally valuable. Thus, to facilitate leammg, people must learn to
separate the wheat from the chaff. The capacity to identify important relevant information
com'mdnly is subsumed under the rubric of critical thinkvihg skills, which includes argument
analysis, hypothesis tesﬁng, and the application of logic in evaluating information (Chaffee,
1994; Halper, 1994; Paul, 1990; Perkins, Jay, and Tishman, 1994). ~

Critical thinking is closely related to a second kind of general learning skill, referred to as
active learning. A variety of studies has been conducted in recent years concerning the

3-10
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characteristics of good and poor students. Chi, Bassock, Lewis, Reimann, and Glaser (1989)
contrasted good and poor learners with respect to knowledge structure development and found
that good learners were more likely to try to actively work with information, searching for
organizing principles and their implications. Along similar lines, Schmeck (1988) and Schmeck
and Grove (1979) have provided evidence indicating that students who actively work with
information, personally elaborating principles and applications, appear more likely to show gains
in knowledge. Other work by Dweck (1986), and Snow and Swanson (1992) also points to the
importance of these elaborative activities in learning,

Active learning might be viewed as a particular kind of learning strategy (Snow and Swanson,
1992). The term strategies, however, is more commonly used to refer to heliristic_s used to
acquire and apply procedural and declarative knowledge. Means-ends analysis, therefore,
represents one kind of learning strategy. Studies by Sweller (1989) and Van Meter, Yoki, and
Pressley (1994a, 1994b) clearly indicate that some strategies provide a far more efficient base for
the acquisition of knowledge than others. For example, role modeling examples appear to
accelerate learning, as does the appropriate use of notes. Thus, an understanding of the learning
strategies available, and practice in applying more effective strategies, may contribute to long-
term continued skill acquisition in multiple domains.

The fourth process-oriented basic skill that has been shown to influence learning is monitoring

* (Brown and Camponie, 1986; Camponie and Brown, 1990). Monitoring represents an ongoing
appraisal of the success of one's efforts, resulting in revisions in strategy or approach to the
learning task when the desired results are not obtained. The evidence compiled by Brown and
Camponie (1986) and Sternberg (1986) indicates that effective monitoring not only contributes
- to learning and performance on the task at hand, but may also promote transfer.

‘Taxonomy. Wxth respect to performance in leammg situations, these observatlons suggest that
 basic skills may be understood usmg the general structural model presented in Figure 3-2.

o Imtlally, in lea.rmng, people acquire information primarily using Reading Comprehension or

Active Listening skills. This information may then be manipulated using certain general
procedures such as those involved in Mathematics and Science. Finally, peoplé must do
something with this information. The Writing and Speaking activities involved in applying
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information therefore represent our next set of basic skills.

The application of all these skills in the learning process will be influenced by four other
kinds of basic skills which reflec: leamning-to-learn activities. These skills include Critical
Thinking, Active Learning, use of Learning Strategies, and Monitoring. All of these leaming-
to-learn skills will affect application of the various content skills described above. Thus,
critical thinking may contribute to listening and questioning as well as writing and the
acquisition of scientific concepts. Figure 3-2 also illustrates how these learning process skills
influence development and application of the content skills.

The question that arises at this point, of course, is whether these basic skills are indeed
related to subsequent performance. The evidence compiled in a variety of test development
studies (Guion, 1966; Jensen, 1980) indicates that measures of the various content skills will
indeed predict performance. With regard to the learning-to-leam or leaming process skills,
the evidence is really not available to draw strong conclusions about whether they will bredict
job performance and skill acquisition on the job. A variety of studies, however, indicates that
these skills will indeed contribute to learning in educational settings (Brown and Camponie,
1986; Greeno and Simon, 1988; Schmeck and Grove, 1979). Further, at least some evidence
is available indicating that these learning-to-learn skills, like the various content skills, can be
developed (Sweller, 1989; Van Meter, Yoki and Pressley, 1994a, 1994b). Thus, there is some
reason to suspect that these attributes represent meaningful skill constructs.

Appendix 3-A provides a theoretical and operationa] definition for each of these basic skills.
Appendix 3-A also provides some supporting citations for the skill definitions, a potential '
level scale, and the mapping of these skills onto the SCANS scales. Based on the results

" obtained in earlier studies (Flelshman and Mumford, 1991; Peterson, 1992), it can be expected
that measures of these skills will yield interrater agreement coefficients in the .70s or 805
when ten to twenty incumbents are available.

It should be recognized, of course, that the number of variables included in this taxonomy is
relatively large. Thus the question arises as to whether it might be possible to formulate a
more parsimonious second-order taxonomy. Because most research in the basic skills area is
primarily focussed on discrete variables rather than systems of variables, it is difficult to find
relevant examples in the literature pertaining to the nature of the variables that would be
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@ Construct Label Technical Definition - Operational Citations SCANS Scales Level Scale Anchors
Definition '
Math and Science | Understands mathematical | Uses mathematics | Greeno (1985) Mathematics High:  Develops hardware for a new computer
& scientific procedures & | & scientific Feltovich, Spiro, : . system.
how these procedures procedures to solve | & Coulson Science Medium: Conducts & analyzes product tests to insure
might be applied in problems (1993) that safety standards are met using a design
problem solving Carlson (1993) Arithmetic provided by someone else.
Low:  Sets up & uses a test station to identify
. defects.
Gritical Thinking | Recognizes & can analyze | Uses logic & Halpemn (1994) | None High:  Writes a legal brief challenging a federal law.
the strengths & weaknesses | analyses to identify | Perkins, Jay, & Mediwan: dentifies the unstated assumptions in a
of arguments & - the strengths & Tishman (1994) report.
propositions using logic to | weaknesses in : Low:  Recognizes the pitch being made in a
establish the validity of | people’s arguments commercial.
these propositions _
Kwowing How To | Can identify & use Is actively involved | Greeno & Simon | Knowing How | High: = Identifies the activities needed to leam a new
Leam strategies likely to facilitate | in leaming, (1988) to Leam area of a profession,
leaming including active identifying & Brown & Mediwn: 1dentifies an altemnative teaching style that
elaboration & monitoring; | applying different | Camponie (1986) might help trainees who are having problems.
can change strategies as strategies that will | Snow & Low:  Watches co-workers to find a quicker way of
indicated by performance | accelerate leaming | Swanson (1992) completing a task.
& current status ] o
Whitten Can decode & comprehend | Can understand Hayes & Flower | Reading Higl:  Reads & revises the manuscript for a new
Commumications | written material & plan, | written documents | (1986) book.
generate, & revise written | & communicates Friedricksen Writing Mediwmn: Prepares a draft technical report.
documents with others in (1982) Low:  Prepares & edits routine correspondence.
- writing Needles &
Knapp (1994)
Oml Reviews, interprets, attends | Can effectively talk | Daly (1994) Speaking High:  Prepares speeches & presentations to be
Commmmications | to verbal information & with others & Beck & _ delivered to a number of different groups.
communicates with others | quickly grasps what | Carpenter (1986) | Listening - Medium: Conducts a discussion with a work group to
in an appropriate fashion | others are saying identify significant problems on their jobs.
given the context at hand Low:  Listens to instructions & adjusts activities as

necessary.

It

88

83



— Problem Identification

B S
— Information Gathering
—
—| Information Organization
) - :
—]  Synthesis/Reorganization

v
—
' F_’ Idea Generation
___-: Idea Evaluation
:: Implementation Plam_ﬁng
— Solution Appraisal
Figure 3-4

Model of Problem Solving Skills

3-16

90




Chapter 3: Skills

included in this kind of taxonomy. On the other hand, the nature of the constructs at hand,
and the structure of the first-order taxonomy, does suggest a potential higher order taxonomy.

As an example, reading and writing might be aggregated into a Written Communications
dimension, while speaking and listening and questioning might be aggregated into an Oral
Communications dimension. Math and science, because they involve related procedures,
might be collapsed into a general Math and Science dimension. In the case of the learning
process dimensions, Critical Thinking should probably be treated as a unique dimension.
However, active learning, leamning strategies, and monitoring might be combined into a
general Learning-To-Learn dimension. Figure 3-3 illustrates the relationships among these

second-order variables.

Table 3-1 provides the definitions and scales needed to assess these constructs. There is good
reason to suspect that application of these higher order constructs will result in ratings of
comparable reliability to those obtained from the first-order skills. Further, these higher order
* scales might prove equally useful in describing job requirements. By the same token,
however, use of this second-order taxonomy will result in a significant departure from the
literature in what is a rather sensitive area. Based on this consideration, it would seem that

the first-order taxonomy should be applied.
Problem Solving Skills

The preceding section considered basic skills, or skills that facilitate learning. Skills
contributing to learning, however, are not the only kinds of skills that might be used to
describe the similarities and differences among jobs. Earlier, we noted that the general kinds
of activities occurring on all jobs might also provide a basis for defining skills. In this
section, we will consider these cross-functional skills, including problem solving skills, social
skills, technological skills, systems skills, and resource management skills.

One kind of activity that occurs on virtually all jobs is problem solving. Problem solving is,
of course, influenced by a host of variables. However, recent research indicates that certain
general kinds of skills may play a role in virtually all problem solving efforts. We begin our
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discussion of cross-functional skills by examining the kinds of problem solving skills that
might contribute to performance across a range of positions.

In recent years we have seen the emergence of a new interest in cognition generally. More
specifically, however, a number of investigations have focussed on complex problem solving
as a topic of interest in its own right (Carlson and Gorman, 1992; Wagner, 1991). Research
on complex problem solving is, essentially, concemned with the cognitive capacities people
apply as they attempt to solve novel, ill-defined problems in complex real-world settings
(Fredericksen, 1984; Stemberg and Lubart, 1991).

Background. Broadly speaking, two general approaches have been used in studies of
complex problem solving. The first approach derives from the literature on expertise and
mental models (Anderson 1993; Chi, Bassock, Lewis, Reimann, and Glaser, 1989; Siegler and
Richards, 1982; Snow and Lohman, 1989). These studies share in common an attempt to
understand the nature of problem solving through identification of the kind of knowledge
structures people bring to bear on the problem. Identification of differences in knowledge
structures is typically accomplished through the comparison of experts and novices within a
given domain. The findings obtained in these studies indicate that experts differ from novices
in that they have a larger set of knowledge structures available, organized on the basis of
underlying principles rather than superficial content similarities, that facilitate recognition and
recall of relevant information. It appears, furthermore, that these principle-based knowledge
structures emerge rather slowly. and that as people move through different stages in the
acquisition of expertise they are likely to make specific kinds of performance errors (Reshick,
1984). . ' '

This research on expert/novice differences has provided compelling evidence for the
foundation of real-world problem solving in cognition. On the other hand, it should be clear
that this research focuses more on knowledge per se than on the procedures by which this
knowledge is applied in problem solving. It is, of course, these general procedures for
working with information that are most relevant to the definition of cross-domain skills.

A variety of efforts has examined the kinds of procedures people typically apply in their
attempts to solve complex problems. Typically, these studies fall under the rubric of process-
based studies of problem solving. The intent of these studies is to identify the general kinds
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of procedures people apply as they work through complex problems (Davidson and Sternberg,
1984; Mumford, Mobley, Uhlman, Reiter-Palmon, and Doares, 1991; Sternberg and Lubart,

1991).

Although many of these studies examine the processes involved in problem solving within a
particular domain (Pelligrino and Goldman, 1989), a number of more recent efforts have
attempted to identify the kinds of procedures applied in solving problems in a variety of
domains (Chaffee, 1994; Isaksen and Parnes, 1985, Merrifield, Guilford, Christensen, and
Frick, 1962; Mumford, Mobley, Uhlman, Reiter-Palmon, and Doares, 1991; Sternberg, 1986).
Sternberg (1986), for example, identified three basic processes that appear to be involved in
most forms of problem solving: 1) information encoding, 2) specifics comparison, and 3)
specifics combination. This taxonomy bears some similarity to the taxonomy identified by
Bejar, Chaffin, and Embretson (1991), which also stresses the need for encoding, feature
search, and feature mapping.

The taxonomies of Sternberg (1986) and Bejar, Chaffin, and Embretson (1991) really focus on
how people go about solving well-defined reasoning problems. Other taxonomic efforts have -
addressed more complex, ill-defined problems of the sort encountered in the real world. -
Mumford, Mobley, Uhlman, Reiter-Palmon, and Doares (1991), for example, reviewed the
process models used to account for creative problem solving. This review extended back to
1900 and included process models proposed by Dewey (1910), Wallas (1926), and Spearman
(1927), as well as more recent models, such as those proposed by Isaksen and Pamnes (1985),
Sternberg (1986), and Silverman (1985).

Eight core processes appeared in most of these.taxonomies. These processes included:

1) problem construction or problem identification, 2) information encoding, 3) category or
feature search, 4) category or feature selection, 5) category combination and reorganization or
synthesis, 6) idea evaluation, 7) implementation planning, and 8) solution monitoring. Runco
(1991) proposed a similar taxonomy which calls for: 1) definition of the problem, 2)
generation of alternative solutions, and 3) solution evaluation. Chaffee's (1994) taxonomy
stresses the need for problem definition, alternative generation, and solution evaluation, but

also calls for an implementation planning component.
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Taxonomy. Based on these observations, one can define a relatively straightforward
taxonomy describing the major types of procedures involved in solving complex "reasoned"
problems. First, one must identify the nature of the problem and determine the basic
approach that will be used in problem solving (Getzels & Csikszentmihalyi, 1976; Redmond,
Mumford, and Teach, 1993; Runco, 1994). Following this initial hypothesis generation or
Problem Identification effort (Hoover and Feldhusen, 1990), one must then gather information
about the problem. This Information Gathering may involve the application of different
strategies for identifying or tracking down relevant information (Perkins, 1992) and is similar
to the information encoding construct proposed by Stemberg (1986). The next major
category, Information Organization, represents the need to place information in context and
use this reorganized synthesis as a basis for understanding the problem situation at hand.
This process clearly subsumes Sternberg's (1986) selective comparison process. Synthesis or
Reorganization represents the rearrangement of the information at hand to arrive at a new
understanding of the problem situation (Finke, Ward and Smith, 1992; Mobley, Doares, and
Mumford, 1992). Idea Generation, or the exploration of alternative approaches, is commonly
held to flow from synthesis (Finke, Ward, and Smith, 1992). As Runco and Vega (1990)
point out, however, idea generation is followed by Idea Evaluation. Once a workable idea
has been identified, this will form the basis for Implementation Planning (Covington, 1987).
This planning, however, may often be opportunistic, being guided by a broader vision of the
end state desired in an evolving system (Hayes-Roth and Hayes-Roth, 1979; Krietler and
Krietler, 1987). Finally, most models of problem solving assume that Solution Appraisal of
the process and outcomes will follow, with individuals cycling back as needed to adjust or
extend initial solutions. Figure 3-4 illustrates how these processing skills would operate in an

integrated problem solving effort.

At this point, the question comes up as to whether evidence is available for the validity of
these constructs. Studies by Hoover and Feldhusen (1990), Krietler and Krietler (1987),
Okuda, Runco, and Berger (1991), and Smilansky (1984) indicate that measures can be
developed to assess all of these skills and that measures of these skills do make a unique
contribution to problem solving above and beyond the variance attributable to general
intelligence: Moreover; at'least some evidence: has been obtained (Baer, 1988;. Swanson,. '
1990; Ward, Bymnes and Overton, 1990) indicating that effective application of these skills is
influenced by appropriate developmental experience and that such developmental experience

3-20

94



Chapter 3: Skills

extends to performance on transfer tasks. Thus, there is indeed some reason to suspect that
these problem solving processes represent a unique and potentially developable set of skills.

Other evidence indicates that measures of these skills are effective predictors of performance
on relevant problem solving tasks and on jobs that require problem solving. Owens (1969),

- for example, constructed a measure of synthesis or reorganizational skills by asking engineers
to combine certain parts and principles to generate a workable new machine. It was found
that scores from this test correlated (r=.40) with patent awards and supervisory ratings
obtained more than five years later. Along similar lines, studies by Getzels &
Csikszentmihalyi (1976) and Redmond, Mumford, and Teach (1993) indicate that problem
identification or problem construction skills tend to be effective predictors of creativity in the
arts and advertising, yielding correlations in the .30s and .40s with subsequent performance.

Aside from the traditional test validation paradigm, a number of other procedures have been
used to establish the relationship between these skills and problem solving performance.
Studies by Simon and his colleagues (Kilkarni and Simon 1990; Qin and Simon, 1990) have
shown that information search or information gathering strategies may play an important role
in scientific discoveries. Other studies by Carroll and Gillen (1987) indicate that careful
evaluation of ideas and effective planning contribute to leader performance and overall

organizational effectiveness.

Taken as a whole, there is reason to believe that this taxonomy of problem solving skills may
capture a key aspect of skilled performance. Further, these skills may prove of great
importance in a rapidly changing world that stresses the need for innovation and the analysis .
of information. Appendix 3-B, therefore, presents a proposed set of scales and scale
definitions that might be used to measure these problem solving skills. That appendix also
presents some supporting citations, and maps these problem solving skills onto the SCANS

scales.

Prior research by Mumford and his colleagues (Reiter-Palmon, Uhlman, Clifton, Connelly,
DeFlippo, and Mumford, 1990; Mumford, Threlfall, Costanza, Baughman, and Smart, 1992)
indicates that importance scales intended to assess these and other related constructs yield
interrater agreement coefficients in the .70s or .80s using the Shrout and Fleiss (1979)
procedures with 20 to 30 judges. Other findings obtained in these studies indicate that the
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percetved importance of these attributes may be related to performance in sales positions.
Thus, there is some reason to suspect that incumbents can provide viable ratings of those
skills at a relatively low cost.

Although the theoretical and job analysis literature has, for the most part, focused on rather
narrowly defined sets of problem solving skills, the work of Chaffee (1994) and Runco (1991)
provides a framework for constructing a somewhat more parsimonious taxonomy of problem
solving skills. This taxonomy would include four basic skills: Problem Identification,
Knowledge Acquisition, Solution Generation, and Solution Evaluation. Problem Identification
would be defined in much the same way as earlier, representing initial definition of a problem
to be solved. Knowledge Acquisition represents the second step in an integrated problem
solving effort where information is both acquired and structured to form an understanding of
the key elements of the problem situation. Idea Generation, our hext major componeht in this
second-order taxonomy, could subsume synthesis or reorganization as well as alternative
generation. Thus, this construct would involve creating an understanding of the problem
situation and generating solution alternatives based on this understanding. The final construct
in this second-order taxonomy would be Solution Evaluation, which would involve evaluating
ideas, planning implementation, and monitoring the implementation. Figure 3-5 illustrates
how those higher order skills would operate together in an integrated problem solving effort. -

Table 3-2 provides a technical and operational definition for each of these second order
constructs. Table 3-2 also- provxdes anchors for each construct and supporting citations, and a
mapping of the constructs onto the SCANS skills.

The advantages of this higher order taxonomy are, in a sense, obvious. If this taxonomy were
used, it would take less time to collect the requisite descriptive information. On the other
hand, these second order constructs do not have as strong a foundation in the literature.

Based on these observations, and the importance of problem solving skills in the emerging.
work place, the lower order taxonomy should be usgd in O*NET.
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Table 3-2
Description and Definition of Higher Order Problem Solving Skills
Construct Label Technical Definition Operational Definition Citations SCANS Scales Level Scale Anchors

Problem Identification |Reflects the restructuring |Identifying the nature | Getzels & Problem solving |High: Generates new hypothesis about
of an ill-defined situation [of problems Csikszentmihalyi chemical reactions
such that the basic nature (1976) Creative Medium: Suggests why two groups are in
of the problem & Redmone, conflict '
requisite problem solving Mumford, & Teach [Reasoning Low: Asks questions about why a
strategies are identified (1993) procedure should be used

Hoover & Decision making
. Feldhusen (1990)

Knowledge Acquisition |Searches for key Knows how to find & |Davidson & Problem solving |High: Identifies & categorizes
diagnostic information organize information | Sternberg (1984) : resources nceded for retooling a
needed to address a Perkins (1992) Creative manufacturing plant
problem & organizes this Qin & Simon Medium: Prepares annotated outline for a
information using (1990) Reasoning major technical report
appropriate concepts Low: Makes a personal filing system

Idea Generation Uses available Generates a number of |Finke, Wand, & Creative High:  Restructures a corporation to
information to create an  |potential problem Smith (1992) meet changing markets
understanding of the solutions Guilford (1950) Problem solving |Medium: Identifies two or three potential
problem & identify Runco (1991) solutions to a construction
potential approaches & Mobley, Doares, & problem
features of viable Mumford (1992) Low: Rearranges filing system to
solutions make it easier to get needed

material

Idea Evaluation Evaluates whether a Evaluates whether Mumford, Zaccaro, |Problem solving |High: Determines whether a bill
proposed solution will ideas will work & Harding, & should be brought to Congress
work within the setling at |creates plans for Fleishman (in press) | Decision making |Medium: Determines what kind of
hand & formulates & implementing an idea  |Carroll & Gillen computer equipment should be
implements plans to bring (1987) Reasoning purchased
about a solution Covington (1987) Low: Determines whether a task can

Creative be completely by the end of the

day
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Social Skills

Virtually all jobs require people to work with others. In fact, some investigators (Hackman
and Morris, 1975; Steiner, 1972) would define work in terms of requisite patterns of social
interaction. Although social interchange has always been a significant component of work
(Katz and Kahn, 1978), it is likely that these interactive components of work will become
ever more important as organizations stress teamwork and customer service in an attempt to

enhance productivity and improve customer satisfaction.

Given these observations, there is indeed some reason to believe that social skills will
represent an important, if not crucial, component of cross functional skills. Relatively few
taxonomies of social skills have appeared in the general literature. In part, the dearth of
relevant taxonomies may be traced to the continuing debate over the distinction between
social intelligence and general intelligence (Cronbach, 1960; Keating, 1978; Thomdike and
Stein, 1937). More specifically, some argue, there is no effective distinction between
intelligence as it is manifest in social behavior and general intelligence.

Background. There is reason to believe that social skills are indeed related to, and perhaps
dependent on, general intelligence. However, there also is reason to believe that social skills
might represent a distinct set of constructs. Social skills are influenced by general
intelligence. On the other hand, experience in various social situations may also contribute to
the development of these skills (Cantor and Kihlstrom, 1984, 1987; Ford and Tisek, 1983).

Over the years, the few available attempts to construct taxonomies of social skills have tended -
to focus on aspects of social intelligence. Moss, Hunt, Omwake, and Woodward (1955), for
example, have proposed a six-variable taxonomy which includes: 1) judgment in social
situations, 2) memory for names and faces, 3) recognition of facial expressions, 4) observation
of human behavior, 5) knowledge of social information, and 6) recognition of the mental state
of the speaker. Other work by Marlowe (1986) has examined the factors emerging from
social intelligence tests. In this study, five factors were identified, including; 1) pro-social
attitude, 2) social skills, 3) émpathy skills, 4) emotional, and 5) social anxiety. In still
another effort concerned with defining the key aspects of social intelligence, Zaccaro, Gilbert,
Thor, and Mumford (1991) proposed two key variables. One, social perceptiveness, was
concerned with the acquisition and interpretation of social information. The other was
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behavioral flexibility or the capacity to adjust social behavior in relation to the demands

imposed by the situation.

In contrast to these studies, all focusing on social intelligence, other researchers have
employed a more pragmatic approach. In this performance-based approach to identification of
social skills, an attempt is made to identify variables that influence how well people perform
tasks that call for social interaction. ‘One illustration of this approach may be found in the
recent work of Gilbert and Fleishman (1992). In this study, the available literature bearing on
performance in social situations was used to construct a taxonomy of social skills. This
review led to the identification of 16 social skill variables, including: 1) agreeableness, 2)
behavior flexibility, 3) coordination, 4) dependability, 5) assertiveness, 6) negotiation, 7)
persuasion, 8) sociability, 9) social conformity, 10) social sensitivity, 11) self-control, 12)
social confidence, 13) achievement striving, 14) openness to experience, 15) self-sufficiency,
and 16) coaching. This study also provided evidence indicating that these constructs can be
reliably evaluated by incumbents using importance and level scales. The resulting interrater
agreement coefficients are in the .80s, while it was found that judges could identify job
behaviors that reflected manifestations of these skills. Further, the resulting descriptive
information apparently evidences some construct validity in the sense that it captures expected
differences among different types of jobs.

On the other hand, it should be recognized that the Gilbert and Fleishman (1992) taxonomy is
an unusual one in the sense that personality variables likely to facilitate interpersonal
interactions were expressly included in the development of the taxonomy. When one focusses
on the components of this taxonomy directly relevant to social skills, a somewhat simpler
taxonomic system emerges which includes: 1) behavioral flexibility, 2) coordination, 3)
negotiation, 4) persuasion, 5) social sensitivity, 6) coaching, and 7) assertiveness.

This reduced taxonomy is noteworthy in part because it displays substantial similarity to a
taxonomy of social skills proposed by Peterson (1992). Peterson's (1992) taxonomy includes
six variables: 1) participates as a member of a team, 2) teaches others, 3) serves
clients/customers, 4) exercises leadership, 5) negotiates to arrive at a decision, and 6) works
with cultural diversity. Of course, the teaches, negotiates, participates as a member of a team,
and exercises leadership dimensions of Peterson's (1992) taxonomy are similar to the
coaching, negotiation, coordination, and assertiveness dimensions of Gilbert and Fleishman
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(1992). It should also be noted that Peterson's (1992) cultural diversity construct could
effectively be subsumed by Gilbert and Fleishman's dimensions of social sensitivity and
behavioral flexibility. Service orientation, however, is a distinct construct not captured in the

Fleishman and Gilbert (1992) taxonomy.

Taxonony. When one considers the work of Peterson (1992) and Gilbert and Fleishman
(1992), it becomes apparent that eight lower order variables might account for the major
social performance skills found in the literature. This taxonomy of lower order dimensions
would include: 1) Behavioral Flexibility, 2) Coordination, 3) Negotiation, 4) Persuasion, 5)
Social Sensitivity or Social Perceptiveness, 6) Instructing, 7) Assertiveness, and 8) Service
Orientation. 1t is of note here that Assertiveness or Social Engagement may be viewed as the
inverse of 'shyne.ss, a variable which has been shown to lead to poor performance in many
social situations (Caspi, Bem and Elder, 1989), just as dominance, a syrionyfn for
assertiveness, has been shown to contribute to leader emergence and performance (Lord,
Devader, and Alliger, 1986). |

With regard to this taxonomy, it should be recognized that certain variables might be viewed
as dispositional constructs which influence how people interact with others. " Behavioral
flexibility and assertiveness, for example, are often viewed as dispositional or personality
constructs (Borman, 1991). If these variables are more appropriately viewed as dispositional
constructs, then a somewhat simpler taxonomy of social skills might be proposed which

- includes: 1) coordination, 2) negotiation, 3) persuasion, 4) coaching, 5) service orientation,

and 6) social perceptiveness.

This taxonomy is attractive, at least in the sense that it seems to summarize the work of prior
efforts using a performance-based approach. Three other pieces of evidence, however, point
to the meaningfulness of this taxonomy. First, because this taxonomy includes dimensions
concerned with response coordination and social perceptiveness, it is consistent with the
available work on social intelligence (Ford and Tisak, 1983; Marlowe, 1986; Zaccaro,
Gilbert, Thor, and Mumford, 1991). Second, this taxonomy displays some convergence with
team performance requirements. For example, Fleishman and Zaccaro (1992) note that team
performance involves five higher order variables, including orientation functions (for example,
information exchange), resource distribution, and time and response coordination. Clearly,
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Skl]]S such as coordination, negotiation, persuasion, and social perceptiveness would contnibute
to the effective execution of all these functions. Along similar lines, recent work by Cannon-
Bowers, Tannenbaum, Salas, and Volpe (1995) points to the importance of skills such as
coordination, social perceptiveness, and cooperation or service orientation. All represent key
skills contributing to effective team performance. Third, and finally, these social skill
variables appear capable of being organized in terms of a stimulus, dperations, response
model. Thus they can be conceived of as operating as an integrated set of performance
relevant skills within the social domain.

Figure 3-6 illustrates the relationships among these social skill variables. The available
evidence (Ford and Tisak, 1983; Gilbert, 1994) indicates that it may be possible to construct
behaviorally based, typical performance measures of those skills. However, it remains open
to question whether maximal performance measures can be developed that are distinct from
intelligence. Further, the results obtained by Bray, Campbell, and Grant (1974), as well as
Howard and Bray's (1988) findings, indicate that these skills may indeed develop as a -
function of experience. These findings, and the evidence obtained for the reliability and .
validity of measures of these skills, in various job analysis efforts, provide some justification
for measuring these skills in the occupational classification prototype. Table 3-3, therefore,
provides technical and operational definitions for each of these skills. This table also presents
the mapping of these skills onto the SCANS scale, and provides potential level anchors for
each social skills scale.

The number of skills included in this taxonomy, although small given the complex nature of
the domain, is still sufficient to bring into question the feasibility of applying this taxonomy.
Thus, the question arises as to whether a simpler higher order taxonomy might be
developed using these constructs. Some rules about how one might develop this kind of
higher order taxonomy may be found in the structure of the first-order taxonomy and the
earlier work of Zaccaro, Gilbert, Thor, and Mumford (1991). '

Zaccaro, Gilbert, Thor, and Mumford (1991) note that social perceptiveness or the capacity to
acquire and understand social information provides a basis for all forms of complex social
interaction. Thus, in keeping with the lower order taxonomy described above, Social
Perceptiveness can be viewed as our first higher order skill. Zaccaro, Gilbert, Thor, and
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Description of Relationships among Social Skill Constructs
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Level Scale Anchors

| Construct Name Technical Definition Operational Gitations SCANS Scales
Definition
Social Can accurately diagnose Being aware of Gilbert & Participates as High:  Counseling depressive patients during a crisis -
Perceptiveness and appraise social others' reaction§ Fleishman (1992) membgr ofa period.
situations attending to and understanding . team Mediwm: Being aware how a co-worker's promotion
others' reactions within the | why they react the | Zaccaro, Gilbert, would affect a work group.
broader context of ongoing | way they do Thor, & Leadershi Low:  Noticing that customers are angry because
social interchange Mumford (1991) P they have been waiting too long.
Coordination Is able to structure and Adjusting actions Gilbert & High:  Working as director of a consulting project
adjust activities in in relation to Fleishman (1992) Participates as calling for interaction with multiple
accordance with the needs | others' actions subcontractors.
of others anticipating their Peterson (1992) . Tez:nnber ofa Mediwom: Working with others to put a new roof on a
actions and the demands house.
placed on them Low: Scheduling appointments for a medical clinic.
Persunsion Can present information in ‘| Persuading others Gilbert & Higl:  Changing the opinion of the jury in a
such a way as to influence to approach things | Fleishman (1992) comp!ex. legal case. .
others attitudes and differently None Medium: Convincing a supervisor to purchase a new
behavior copy machine.
Low: Soliciting donations for a charity.
Negotiation Can bargain as a Bringing others Peterson (1992) High:  Working as an ambassador in negotiating a
representa.tive of otl.lers or | together qnd trying _ Negotiates to - new treaty. .
can bargain for one's self | to reconcile Gilbert & arrive at a Medium: Contracting with a wholesaler to sell items at
in situat.ions calling for a differences - Fleishman (1992) decision L ;lgiven. costustlf . 4 ;
transaction W senting jushfication to manager for
altering work schedule.
Instructing Can develop the skills of | Teaching others Peterson (1992) High:  Demonstrating surgical procedures to intems
' others attending to their how to do _ in a teaching hospital.
needs and current level of | something Gilbert & Teaches others Mediwn: Instructing a co-worker in how to operate a
mastery Fleishman (1992) software program.
j 5 Low: Instructing a new employee in the use of
time clock.
Service Attempts to provide others | Actively looking Peterson (1992) High:  Directing relief agency operations in a
Orientation with needed services for ways to help disaster area.
anticipating their needs and | people Serves clients/ | Mediwn: Making flight reservations for customers
responding to their customers using airline reservation system.
concems Low: Asking customers if they would like cups of
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Mumford (1991), however, go on to point out that, based on these cues and one's understanding
of the social situation, one must adjust one's pattern of interactions. These adjustments in
interaction patterns, of course, require response coordination. As a result, Response
Coordination can be viewed as our second higher order social skill. These adjustments in
behavior might in turn serve two general purposes in an exchange theory model. First, the
behavioral change might be intended to induce 2 change in others, as is the case in persuasion
and negotiation. Second, this change might be intended to facilitate others' actions through
coaching or service-related activities. Accordingly, our final two higher order constructs are
labeled Persuasion/Negotiation and Instructing/Service Orientation. Figure 3-7 illustrates the
nature of this higher order taxonomy.

Table 3-4 describes the technical and operational definitions formulated for each of these higher
order constructs. Table 3-4 also presents a mapping of these skills onto the SCANS scales along
with potential scale anchors. Of course, because the literature has for the most part focussed on
lower order constructs, direct evidence bearing on the reliability and validity of these scales is
not available. It should be noted, however, that the findings obtained for the response
coordination and the perceptiveness or sensitivity scales do argue for the potential reliability and
validity of these measures. However, in general it would seem that the lower order taxonomy
provides a more appropriate description of the relevant domain.

Technical Skills

Technology in its varied forms represents a key component of many jobs. Some jobs, for
example, involve working with telecommunications equipment. Other jobs involve designing
new computer software and maintaining computer operating systems. Still other jobs, in
production operations, require workers to monitor and control the operations of a process
production plant. '

Because so many jobs involve the development and application of various tools and
technologies, there is reason to suspect that the skills involved in working with different pieces
of technology might represent a set of cross-functional skills contributing to performance on a
variety of different jobs. In fact, a number of studies have been conducted examining the impact
of various technical skills on job performance. In two recent studies along these lines, Smith
(1995) and Finke (1995) examined skill in product design. They found that engineers indeed
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Table 3-4
Higher Order Social Skills

Construct Label Technical Definition Operational Citations SCANS Scales Level Scale Anchors
Definition
Social Can accurately diagnose  |Is aware of others’ Gilbert & Participates as |High: Counsels depressive patients during a
Perceptiveness and appraise social reactions and can Fleshman (1992) |member of a crisis period
situations attending to understand why they Zaccaro, Gilbert, |team Medium; s aware how someone’s promotion
others’ reactions within  |react the way they do | Thor, & will affect a work group
the broader context of Mumford (1991) |Leadership Low: Notices that a customer is angry with a
ongoing social waitress/waiter
interchanges
Response [s able to structure and Can adjust actions in Gilbert & Participatcs as |High: Works as director of a consulting
Coordination adjust activities in relation to others’ Fleishman (1992) [member of a project calling for interactions with
accordance with the actions Peterson (1992) |team multiple subcontractors
needs of others Medium:  Serves as a nurse in an emcrgency
anticipating their actions room
and the demands implied Low: Works with others to put a new roof on
a house
Persuasion/ Can persuade others to Can get others to agree |Gilbert & Negotiates with |High: Works as an ambassador to get
Negotiation accept other views and to an approach through |Fleishman (1992) |others to arrive multiple parties to agree to a treaty
negotiate with them to persuasion and Peterson (1992) [at a decision  |Medium:  Convinces a distributor to start selling
arrive at an agreement negotiation : anew product line
Low: Justifies a salary increase to a
supervisor
Instructing/Service |Tries to attend to the [s aware of others’ Gilbert & Teachers others | High: Serves as faculty in a school of
needs and expectations of [needs and tries to help  |Fleishman (1992) education
others helping them them or provide Peterson (1992) |Serves clients/ |Medium: Conducts orientation courses for new
develop new skills as requisite knowledge customers employees
necessary Low: Instructs a co-worker on how to

operate a software program
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differ in their ability to produce designs and that effective application of these design skills is
influenced by the kind of information available. Other research by Barsalow (1989) has
examined the heuristics or procedures used in isolating problems and has-shown that error
identification strategies can be taught, yielding improvement in machine repair. Along similar
lines, Ward, Byrnes, and Overton (1990) have provided evidence that there are distinct
measurable programming skills and that appropriate developmental interventions can lead to
gains in performance on a transfer task.

Although these studies have demonstrated the existence and importance of various technical
skills, these skills have for the most part been treated as discrete entities. Thus, these studies
typically have not made any attempt to determine how technical skills are related to other types
of skills, such as basic skills and problem solving skills. Further, no attempt has been made to
formulate a systematic taxonomy of technical skills. Thus, it would be difficult, if not
impossible to use the existing research literature to propose a systematic taxonomy of technical
skills.

Background. On the other hand, it should be recognized that a variety of studies has examined
the nature of technologically-oriented jobs (Bosshardt and Bowans, 1979). Many of these job
analysis efforts have specifically sought to identify the kinds of activities performed on these
jobs. Thus, one approach to constructing an initial taxonomy of cross-functionai technological
skills would be to review of a broad sample of job analyses examining different kinds of jobs to
identify the recurring themes that appear in descriptions of the activities involved.

Accordingly, we began our effort to develop a taxonomy of cross-functional technological skills
with a review of prior job analysis efforts. The job analysis studies included in this review were
expressly selected based on three criteria. First, the job under consideration had to explicitly and
directly call for the use of machines, tools, and technologies as a crucial component of job
performance. Second, the kinds of activities performed on this job had to be described either as
a separate component of the job analysis or, alternatively, in task statements. Third, the reports
describing these activities had to describe explicitly the relevant job analysis procedures and
provide information bearing on the frequency and importance of these activities.
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Appendix 3-C summarizes the kinds of activities identified in these reports. More
specifically, this appendix lists the title of the job under consideration and the kinds of
technological activities listed in the job analysis report, and provides an evaluation of the
importance of these activities and the frequency with which these activities occurred on the

job.

Higher order taxonomy. When one considers the information summarized in Appendix 3-C,
an argument can be made that technologically-oriented jobs appear to involve four basic kinds
of activities: 1) design, 2) set-up, 3) operations, and 4) correcting malfunctions. The first
major kind of activity might be referred to as Design. Design involves the initial
development of technology, as well as laying out this technology so it operates within the
context of other equipment and requisite human factors. Once a piece of technology has been
developed and selected for application, it must be set up or put in place for operational use.
Those kinds of Set up activities, of course, involve installation. They may also entail the
development of programs or procedures for the on-site application of a given piece of
technology. Once the technology has been Set up, it will be used for one purpose or another.
Thus the next major category of activities pertains to routine Operation of the technology.
The kinds of activities subsumed under Operations would, therefore, include: monitors
operations, adjusts controls, performs routine maintenance, etc. In the final analysis, no
matter how well machines or technology are used and applied, they will eventually break
down. This observation leads to our fourth major type of technological activity, which is
Correcting Malfunctions. Corrections is again a rather broad category of technological
activities but would clearly include activities such as diagnosis and troubleshooting. These
activities involve identifying the nature of the malfunction and the actions needed to correct

it, such as repairing, replacing, or adjusting certain components.

Figure 3-8 describes the relationship among these four general or higher order categories of
technological skills. Essentiaily, this model assumes that technology begins with initial
design and then proceeds to set-up and operation of the technology. Once technology has
been used, corrective actions must be taken to maintain these functions. Table 3-5 provides a
technical and operational definition for each of these higher order technological skills, along
with potential level anchors and a mapping of these skills onto the SCANS scales.
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Chapter 3: Skills

This kind of broad, second-order taxonomy is indeed parsimonious. Further, the results
obtained in the SCANS study (Peterson, 1992) would lead one to suspect that reliable and
valid ratings of these broad second-order technological skills can be obtained with relatively
small samples of raters. On the other hand, because few have focussed on the development
and assessment of these broad skills, it is difficult to say how readily they can be developed
and assessed. By the same token, however, studies examining lower order components of
these broad categories, such as programming and machine operation (Dyer, 1982, 1992; Reif,
1987, Rust, 1989; Ward, Bymes and Overton, 1990), do indeed indicate that at least some of
the lower order components of this broad taxonomy can be assessed using techniques such as
training and job samples, and that many of these component skills can be systematically
developed. One illustration of the successful development of these lower order components
may be found in Air Force technical training programs. '

Lower order taxonomy. The question that arises at this juncture is what would be the lower
order component skills subsumed under this general, higher order taxonomy. Before
proceeding to the specifics of these lower order components, a word of caution is in order. A
variety of discrete activities might be subsumed under any one of these dimensions. Further,
these- activities might be broken down to progressively lower levels. Thus, the taxonomy that
follows is not intended to produce an absolute definition and description of all types of
technological skills. Instead, it is intended to capture the major kinds of activities falling
under each of these four general dimensions.

Under the general Design category, there appear to be three major types of skills. Not only
must individuals design the technology, but even before they begin to design the t_gchnology,
they must analyze the technology needed in the situation at hand. Further, in designing
technology and determining whether this technology should be applied in a given setting, they
must be able to select the kind of components needed to do the job at hand. Thus, this

- general Design category includes three distinct sub-components, or first-order skills:
Operations Analysis, Technology Design, and Equipment Selection. '
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Table 3-5
Description and Definition of Higher Order Technical Skills
Construct Label Technical Definition Operational SCANS Scales Level Scale Anchors
Definition

Design Identifies technology Identifies technology |Selects technology High:  Designs anew baltery systems and
requirements and needs and creates selects appropriate motor for an clectric
develops or assembles tools needed to meet |Improves and designs car
requisite components to  |these needs systems Medium: Identifies user requircments for a new
create an operating : computer system
system Low: Installs spark plugs in an engine

Set Up Lays out programs or Programs and installs |Applies technology High: Supervises installation of a new
installs equipment and new pieces of telecommunication network for a
systems according to equipment Selects technology Fortune 500 company
blueprints and Medium: Installs fluid control systcm on a jet
specifications testing the aircraft
system to see if it Low: Installs spark plugs in an engine
operates appropriately ‘

W Operate Controls a piece of Operates or controls |Applies technology to task |High: Oversecs operations in an air traffic
% equipment or a particular |equipment and ' control system

operation used in the computers Maintains and trouble Medium: Operates a major piece of equipment in
production of a product; sheets technology a process production plant
monitoring operations Low: Uses simple hand tools to put shingles
and adjusting operations on a house :
as necessary to insure a
high quality product

Correct Diagnoses the sources of |Identifies the source |Maintains and High: Identifies the sources of an overload, or
error in a system and of a production troubleshoots technology flow problem in a global
identifies actions needed |problem or communications network

1 5 to correct these crrors processing error and Medium: Identifies the source of a coding error

taking the appropriate fixes the problem in a data processing program
corrective actions using Low: Identifies a leak in a transmission
requisite cquipment or system and fixes this leak
techniques
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EC echnical Task Assignments to Requisite Skills
i [@) '

Ob-¢

Average Percentage

Job (l.’ercentage. of Analy.ze Design Select lr;stall Program Test Monitor Operate | Inspect Maintain Trouble- Repair
technical tasks in 12 Operations Operations & Products | Equipment shoot

requisite skills) Control

Inside Wircman (100%) 0% 22% 0% 33% 0% 11% 0% 0% 11% 0% 11% 11%
Residential Wireman 0% 21% 0% 36% 0% 0% 0% 11% 11% 0% 16% 5%
(100%)

Outside Lineman 0% 17% 17% 36% 0% 0% 0% 9% 9% 4% 4% 4%
(100%)

Floor Inspector (100%) 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0%
Teller (100%) 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0%
Window Technician/ 0% 0% 0% 0% 0% 0% 0% 80% 0% 0% 0% 20%
Finance Clerk (100%)

First-Term Radioman 0% 0% 0% 48% 0% 0% 0% 35% 0% 17% 0% 0%
(100%)

Equipment Operator 0% 0% 0% 0% 0% 0% 30% 30% 10% 10% 10% 10%
(100%)

Nuclear Control Room 0% 0% 0% 0% 0% 0% 70% 20% 0% 0% 10% 0%
Operator (100%)

Machinist (100%) 0% 0% 0% 0% 15% 25% 0% 60% 0% 0% 0% 0%
Power Plant Operator 10% 0% 10% 0% 0% 0% 20% 40% 20% 0% 0% 0%
(100%) '

Note: Some jobs have more technical tasks than others; this information can be obtained in Appendix 3-C.
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During Set-up, three major kinds of activities are likely to occur. The technology or
equipment under consideration must be installed to permit routine operation. In the case of
many computer-based technologies, this installation will be coupled with the development of
requisite software control programs. These control programs, like the technology itself, must
also be tested to make sure the equipment or programs are working as expected. Thus
Testing, Programming, and Installation represent the three major kinds of skills involved in

initial set-up.

Once 2 piece of equipment has been set up, this equipment will be used to produce
something. This transformation involves processing a set of inputs to get certain outputs.
These kinds of processing activities require people to monitor the status of the system and the
quality of the resulting product. Further, when problems arise in outputs or processing
operations, adjustments must be made either in inputs or operations to correct these problems.
Finally, routine maintenance must be performed to permit the system to continue operating
effectively. Based on these observations, then, it might be argued that operations involve. four
crucial steps: Operation and Control, Operations Monitoring, Product Inspection, and

Equipment Maintenance.

As we pointed out earlier, even when one has performed all requisite maintenance, problems
will occur in the course of operating any complex system. To ensure continued operation of
the system, therefore, one must be able to diagnose the nature of the problem and identify the
kinds of actions needed to. fix the problem. The need for these kinds of diagnostic and
corrective activities, of course, underscores the importance of troubleshooting. Having
identified the problem and the approach needed to solve it, the next necessary activity 1is
repairing the fault. Thus, the Corrections category subsumes both Troubleshooting and
Repairing. Tt should be noted, however, that testing skills will also be required after carrying

out these repairs, just as was the case in initial Ser-up.

Taken as a whole, then, there appear to be twelve major kinds of lower order skills subsumed
under our four higher order categories. Figure 3-9 describes the relationships among these
technical skills. There is some reason to suspect that many of these lower order skills, such
as Programming, can be developed with practice (Reif, 1987, Ward, Bymes, and Overton,
1990). The extent to which these skills transfer across technological systems based on very
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different operating principles is open to question. At least within a given type of operating
system, there is good reason to believe that all of these skills can be assessed through
techniques such as work samples or walk through performance assessments (Borman, 1991).

Appendix 3-D presents a technical and operational definition for each of these skills, a
mapping onto the SCANS scales, and potential scale anchors. As might be expected, use of
this lower order taxonomy will be more costly than the higher order taxonomy, simply due to
the number of constructs included. On the other hand, the experience accrued in the job
analysis study presented earlier suggests that people commonly define technological skills at
this level. Furthermore, it appears that these skills can account for the kinds of actions
identified in most of the prior job analysis efforts. More specifically, when the activities
identified in these analyses (see Appendix 3-C for jobs and activities) were mapped oﬁt_o these
. twelve categories, based on judges' assessments of similarity in meaning, virtually all of the
technological activities mentioned could be accounted for. Table 3-6 summarizes the results
of this mapping. It would seem more appropriate to apply the twelve lower level skills in our
attempt to identify the kinds of technological skills needed on different jobs.

Systems Skills

In organizations, production is not based on the efforts of a single individual working with a
single piece of equipment. Instead, the efforts of multiple individuals and a number of
different pieces of equipment must be brought to bear in the production of competitive
products (Katz and Kahn, 1978). As a result, with respect to both technology and the
division of labor, organizations operate as complex socio-technical systems (Jaques, 1977; "
Bums and Stalker, 1961). This rather straightforward observation in turn poses another
question. Is there a certain set of skills people need to perform well in the kind of complex
socio-technical systems that characterize modem organizations?

Background. The skills needed to adapt to and perform well within complex socio-technical
systems have not received substantial attention in the broader literature. One attempt to
define these kinds of cross-functional skills, however, may be found in a recent effort by
Peterson (1992). Peterson (1992) was concerned with the kinds of skills needed to work with
complex technical systems. Using expert judgment techniques, he identified three skills that
help to contribute to performance in complex technical systems: 1) understands systems, 2)
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monitors and corrects performance, and 3) improves and designs systems.

The first of these three skills, understands systems, really refers to whether the individual
understands how various parts and different operations interact and work together in
producing a product. The second skill, monitors and corrects performance, holds that in
complex systems, people must constantly monitor changes in system states and adjust their
actions in relation to other events occurring in the system. The third and final system skill,
improves and designs systems, has a strong technological component. However, this skill
also has some unique implications for systems per se which extend beyond routine
development and application of a particular piece of technology. For example, this skill
implies that people must be able to identify and control significant systems interactions to
allow the production process to flow smoothly.

In contrast to Peterson's (1992) focus on the technological aspect of systems, other
investigators have focused on the skills that might be linked to the more social aspects of
complex organizational systems. House and Howell (1992), for example, in their work on
leadership, note that effective organizational leaders often use a vision, or a future-oriented
cognitive structure describing optimal system operations, to guide the kinds of actions taken
to influence organizational operations. This kind of guiding template is, of course, similar to
an opportunistic planning model described by Hayes-Roth and Hayes-Roth (1979) and may
serve an especially useful function when people must constantly make adjustments in a
dynamic and rapidly changing situation.

Bass (1994), in still another study of systems leadership, points to yet another kind of skill
that may be of importance. He notes that causal linkages may be obscure or difficult to
diagnose in complex systems. Further, the effects of making a change are not necessarily
linear and any change may be associated with a number of unanticipated, and not necessarily
beneficial, consequences. These observations, in turn, suggest two other kinds of skills that
may be important to understanding effective systems management: 1) identification.of key
causal variables, and 2) identification and analysis of downstream consequences.

A third approach that has been used to understand how people perform in complex systems
focuses on human differences. This differential approach is nicely illustrated in the literature
on wisdom (Arlin, 1990; Kitchner and Brenner, 1990; Orwell and Perlmutter, 1990; Sternberg,
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1985, 1990). These studies have identified a number of characteristics that appear to be
related to wisdom, including self-objectivity, self-reflection, systems perception, and judgment
under uncertain conditions. Objectivity is, of course, an important component of performance
under conditions where feedback is complex and subject to varying interpretation. Further, in
complex systems, decisions must be made under conditions where tradeoffs and multiple
conflicting demands are involved and where decision parameters may change over time.
These observations indicate that judgment may represent a key aspect of decision making in
compléx systems. Finally, these wisdom studies, like Peterson's (1992) work on technology,
suggest that understanding people and their interactions, or systems perception, may play an
important role in shaping performance. '

Taxonomy. When one considers the conclusions drawn from these three lines of research, it
does appear possible to formulate a coherent taxonomy of systems skills. The nature of this
taxonomy is illustrated in Figure 3-10. Essentially, this model holds that systems‘must be
understood and acted upon in terms of a broader vision of how the system operates as an
integrated whole and an awareness of the kind of interactions occurring among system
elements. Thus, both Visioning and Systems Perception appear to represent key systems
skills. Based on one's understanding of the system and the desired end state, action will be
initiated to change the system. Before initiating these actions, however, people must identify
the key causes to be manipulated and they must identify the downstream effects these changes
would have on multiple system components. As a result, Identification of Key Causes and
Identification of Downstream Consequences can be viewed as two additional systems skills.
‘Based on an understanding of causes and anticipated consequences, judgment must then be
exercised in decision making to identify the nature and timing of the changes most likely to
improve and maintain system operations. Following the exercise of judgment in decision
making, the outcome of a decision must be Objectively Evaluated to provide a basis for
subsequent revisions in approach. This.objective evaluation of outcomes may prove
particularly important in complex systems because of the amount and ambiguity of the
feedback information available (Mumford and Connelly, 1991).

Having presented this taxonomy of systems skills, the next question concerns the feasibility of
developing and measuring these skills. Certainly, the evidence obtained by Smith and .Balt;s
(1990) indicates that at least some of these skills, such as judgment, systems perception, and
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the identification of key causes, develop, in part, as a function of experience within a domain.
The Smith and Baltes (1990) study, along with other work by Jacobs and Jaques (1989) and
Bass (1994), suggests that it might be possible to develop objective measures of these kinds
of skills. This research is only just beginning, making it difficult to draw strong conclusions
about the validity of these measures. On the other hand, Peterson's (1992) findings indicate
that it is possible to obtain good interrater agreement coefficients for at least some of these
constructs using 15 to 30 judges. Further, these ratings are useful in discriminating
occupations. Other work by Bass (1994) and Connelly (1995) indicates that these kinds of
systems skills make a unique contribution to the prediction of leader performance even when
problem solving skills are taken into account. Along similar lines, the observations of
Cannon-Bowers, Tannenbaum, Salas, and Volpe (1995) indicate that some of these skills,
including visioning, systems perception, and objective evaluation, should contribute to team

performance.

Given this evidence, and the apparent importance of social and technological systems in the
emerging world of work, there would seem to be some justification for inclusion of these
skills in the present effort. Appendix 3-E provides a technical and operational definition for
each of these skills, along with their mapping onto the SCANS scales, and some potential
~ anchors for a rating scale.

Because work on systems skills remains in its infancy','few systematic taxonomic studies have
been conducted. As a result,.a strong empirical basis for the development of a higher order
taxonomy is not available. On the other hand, the nature of the first-order taxonomy does
permit some hypotheses to be drawn conceming the type of variables hkely.to emerge at a
higher level. Both Visioning and Systems Perception require an understanding of systems
-components and how they operate together. Thus, these two variables might be collapsed into '
a Systems Understanding variable. Idennﬁcanon of Key Causes and Identification of
Downstream Consequences both require an analysis of systems operations, suggesting that a
general Systems Operations variable might subsume these two lower order variables. Finally,
Judgment and Decision Making, along with Systems Evaluation, might be collapsed into a
general Judgment and Evaluation dimension. Figure 3-11 illustrates the relationships among
these skills.
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Appendix 3-F provides the technical and operational definitions for each of these three higher
order constructs. That appendix also provides level anchors and a mapping of these skills
onto the SCANS scales. One further comment seems in order. As may be seen, the
definitions developed for these higher order constructs are quite abstract. Thus, it is open to
question whether these higher order dimensions will indeed discriminate among jobs. This
observation, when considered with respect to the relatively small number of lower order
variables, suggests that the first-order taxonomy should be used in an attempt to assess

relevant systems skills.

Resource Management

All jobs involve working with available resources to transform some set of raw materials into
some set of products (Katz and Kahn, 1978). One objective of any organization is to ensure
the effective use of available resources in the production of these products (Ulrich and
Wieland, 1981). To perform their work effectively, as one component of this transformation
process, workers must also be able to allocate available resources effectively. Thus, Resource

Management represents a potentially important set of cross-functional skills.

Background. Although people today are expected to allocate resources to various tasks on. -
their own initiative, these kinds of resource management activities have more traditionally
been viewed as a key part of the managerial role. Thus, one source of information bearing on
the kinds of skills involved in resource management may be obtained by reviewing prior
_efforts to classify managerial activities. Recently, Fleishman, Mumford, Zaccaro, Levin,
Hein, and Korotkin (1991) reviewed some sixty-four taxonomies of managerial and leadership- .
behavior. They fouﬁd that two broad dimensions appear to underlie virtually all of those
taxonomies — one of which involves the management of personnel resources and the other of

which involves the management of material resources.

Within these two broad resource management dimensions, Fleishman, Mumford, Zaccaro,
Levin, Hein, and Korotkin (1991) identified a number of lower order dimensions.
Management of material resources, for example, was held to subsume three lower order
dimensions: 1) obtaining and allocating material resources, 2) utilizing and maintaining
material resources, and 3) maintaining material resources. Management of personnel
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resources, on the other hand, included: 1) obtaining and allocating personnel resources, 2)
motivating personnel resources, 3) developing personnel resources. This taxonomy of
resource management activities is noteworthy, not only because it summarizes a variety of
prior studies intended to describe managerial activities, but also because a variety of
validation evidence has accrued for the meaningfulness or validity of this taxonomy.
Fleishman, Mumford, Zaccaro, Levin, Hein and Korotkin (1991), for example, found that this
taxonomy could account for the bulk of the management dimensions appearing in prior
taxonomic efforts. Further, their study indicated that this dimensional structure was consistent
with managers' intuitive notions of their job activities. In a later study, Mumford, Zagcaro,
Harding, Fleishman, and Reiter-Palmon (1991) found that 22 percen't of the tasks performed
by managers in telecommunications, research and development, and military jobs involved
managing personnel resources, while 11 percent of the tasks included managing material
resources as defined by the lower order dimensions included in this taxonomy. The non-
managenal tasks involved information acquisition and information use.

Although the Fleishman, Mumford, Zaccaro, Levin, Hein, and Korotkin (1991) taxonomy
apparently provides a meaningful description of organizational management, because it
focusses on direction of other activities, it may not cover significant resource management
skills that are more intrinsic to the individual. Peterson (1992), as part of the SCANS project,
developed a taxonomy of resource management skills more explicitly focussed on the
individual. In this effort, Peterson (1992) identified four general, or higher order, resource
management skills including: 1) allocates time, 2) allocates money, 3) allocates matenal and
facility resources, and 4) allocates human resources. The latter two categories included in this
taxonomy are, of course, similar to the categories of managing material and managing
personnel resources identified by Fleishman, Mumford, Zaccaro, Levin, Hein, and Korotkin
(1991). The two former categories, allocates time and allocates money, represent new

categories, and potentially, unique kinds of skills.

Higher order taxonomy. When Peterson's (1992) work is considered in light of Fleishman,
Mumford, Zaccaro, Levin, Hein, and Korotkin's (1991) taxonomy, it suggests that resource
management might be described using a four variable higher order taxonomy. These higher
order variables would include Management of Personnel Resources, Management of Material
Resources, Management of Financial Resources, and Time Management. Time Management
refers to the prioritization of tasks and activities, as well as decisions about the effort to be
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invested in these activities at certain times. Management of Financial Resources includes
allocating money to various activities, monitoring financial expenditures, and obtaining
necessary financial support for various projects. Activities involving the direction and
allocation of people, as well as identifying and developing requisite expertise, would fall
under the rubric of Managing Personnel Resources. Management of Material Resources, on
the other hand, involves the allocation of equipment, tools, and facilities to ensure their

‘appropriate use in the development of a product.

Figure 3-12 illustrates the relationship among these four basic management functions. As
may ‘be seen, this figure assumes, in accordance with the observations of Fleishman,
Mumford, Zaccaro, Levin, Hein, and Korotkin (1991), that the Management of Personnel and
the Management of Material Resources will be closely linked skills based on the nature of the
work at hand. Management of Financial Resources is held to be more closely related to
material management while Time Management is held to be more closely related to .

Management of Personnel Resources.

The available evidence suggests that all of these management skills can be developed as a
function of training and experience. For example, experiences such as exposure to more
challenging managerial jobs will contribute to the development of these kinds of skills (Bray,
Campbell, and Grant, 1974). Other work by Avolio and Bass (1994) indicates that training
can develop even more complex resource management skills, such as those subsumed under
the rubric of Managing Personnel Resources. There also is good reason to suspect that many
of these skills can be effectively measured using assessment center or work simulation
exercises and that these measures will predict job performance (Bray, Campbell, and Grant,
1974; Schneider and Schmitt, 1992). '

If it is granted that measures of these skills will predict performance, then there is some
justification for considering these skills for inclusion in the cross functional skills category.
Table 3-7 provides a technical and operational definition for each of the four higher order
resource management skills, along with their mapping onto the SCANS scales, and potential
anchors for a level scale. The evidence compiled by Peterson (1992) suggests that adequate

interrater agreement coefficients can be obtained for ratings of higher order resource

3-51




Chapter 3: Skills

management skills. Given the parsimony of this taxonomy, and its demonstrated utility, it
may provide a particularly appropriate vehicle for assessing resource management.

Lower order taxonomy. The work of Fleishman, Mumford, Zaccaro, Levin, Hein, and
Korotkin (1991) suggests how these four higher order dimensions might be broken down into
" a set of lower order dimensions. Fleishman et al. argue that managing material sources
subsumes three lower order dimensions: Obtaining and Allocating Material Resources,
Maintaining Material Resources, and Utilizing and Monitoring Material Resources.
Managing Personnel Resources was broken down into four lower order dimensions, including:
Obtaining and Allocating Personnel Resources, Motivating Personnel Resources, Developing
Personnel Resources, and Ultilization and Monitoring Personnel Resources. Because the
lower order dimensions of Fleishman, Mumford, Zaccaro, Levin, Hein, and Korotkin (1991)
appear to provide an adequate description of resource management'actiiriﬁes within these two
areas, these dimensions may provide an adequate definition of the relevant lower order skills.

The question that arises at this juncture, however, concemns the lower order skills subsumed
under the rubrics of Management of Financial Resources and Time Management. With regard
to Time Management, four lower order dimensions might be postulated. People must be able
to prioritize tasks, allocating more time to the critical tasks confronting them. It is not
sufficient, however, for people just to prioritize critical tasks. They must also be able to
estimate the timeframe over which tasks will be completed, identify crucial periods

requiring additional work, and determine the timing of the actions needed to complete a task.
Finally, effective time management will require allocating or negotiating others' time
commitments to ensure that relevant issues are addressed.

These observations in turn suggest that four lower order dimensions are subsumed under the
rubric of Time Management. 1) Prioritizing; 2) Timeframe Estimation, 3) Identification of
Critical Periods, and 4) Allocation of Time. Management of Financial Resources also
subsumes a number of lower order dimensions. Initially, people must obtain the financial

resources needed io complete certain work.
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Table 3-7
Description and Definition of Higher Order Resource Management Skills
Construct Label | Technical Definition Operational Citations SCANS Scales Level Scale Anchors
Definition
Time Can manage own and Managing one’s own  |Peterson (1992) Allocating time | High: Allocating the time of scientists to multiple
Management other people’s time, time and the time of research projects
prioritizing, judging level |others Medium: Allocating time of subordinates to projects
of effort, identifying during the coming week
critical periods and Low: Keeping a monthly calendar of
allocating other people’s appointments
time to key tasks ,
Management of |Obtains monetary or Determining how Peterson (1992) Allocating High: Developing and approving yearly budgets
Financial budget support of various |money will be spent to money for a large corporation obtaining financing
Resources projects; allocating funds |get the work done and as necessary
to these projects and accounting for these Medium: Preparing and managing a budget for a
accounting for expenditures short-term project
expenditures Low: Taking money from petty cash to buy
office supplies and recording the amount of
the expenditure
Management of |Obtains and allocates Obtaining and seeing  |Peterson (1992) Allocates High: Determining the computer system needs of
Material equipment, facilities, and [to the appropriatc use  |Fleishman, material and a large corporation and monitoring use of
Resources material neededtodoa  |of equipment, facilities, |Mumford, Zaccaro, |facility equipment
job ensuring its and materials needed to | Yarkin-Levin, resources Medium: Evaluating an annual uniform service
maintenance and do certain work Korotkin, & Hein contract for delivery drivers
overseeing its use (1991) Leadership Low: Renting a meeting room for a management
meeting
Management of |Recruits people with .|Motivating, Peterson (1992) Allocates human |High: Planning, implementing and managing
Personnel appropriate expertise and |developing, and Fleishman, resources recruitment, training and incentive
Resources assigns them to relevant  |directing people as Mumford, Zaccaro, . programs for a high performance company
tasks, monitoring, they work, identifying | Yarkin-Levin, Leadership Medium: Directing the activities of a road repair
developing, and the best people for the |Korotkin, & Hein crew will minimal disruption of traffic flow
. |motivating them as they  |job (1991) Low: Encouraging a co-worker who is having

work on these tasks

difficulty finishing a piece of work

-
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Securing adequate financial resources may involve a variety of activities ranging from
lobbying for additional equipment funds to proposing a stock offering. Once financial
resources have been obtained, these funds must be allocated to various activities involved in
the work, such as product development, operations, and marketing. Finally, expenditures of
these funds must be monitored through the use of accounting techniques. Thus, Management
of Financial Resources includes three distinct sub-dimensions: 1) Financing, 2) Budgeting,

and 3) Accounting.

Figure 3-13 describes the relationships among these lower order dimensions. Appendix 3-G
'provides the technical and operational definitions formulated for each of these lower order
dimensions, along with their mapping onto the SCANS scales, and some potential level
anchors. As might be expected. these lower order scales are relatively costly with regard to
the broader dimensions, simply because of the number of constructs postulated. On the other
hand, these lower order dimensions clearly provide a more precise description of resource
management activities. In considering this statement, however, it should be recognized that
evidence bearing on the reliability and validity of these scales is not yet available. Thus, the
higher order scales should be preferred unless a substantially more detailed description of skill
requirements is needed in this area.

Use of the higher order scales in describing resource management skills seems appropriate
based on one further consideration. Once one moves to the lower order resource management
dimensions, many of the proposed skills (allocating, for example) become highly job specific,
thus shading into the arena of .occupation-speciﬁc skills. As a result, it appears that the
higher order taxonomy provides a more appropriate basis for the specification of cross-
functional resource management skills.

Conclusions

Given the material presented in this chapter, it does appear possible to formulate viable
taxonomies of basic and cross-functional skills. Further, the procedures used in development
of these taxonomies suggest that they might indeed provide a meaningful description of the
skills domain. Not only are these skills consistent with earlier taxonomic efforts, such as
those proposed by the Secretary's Commission on Achieving Necessary Skills, but also
substantial support for the proposed skills can be found in prior theoretical and empirical
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work. Moreover, the proposed skills appear capable of describing an integrated performance
sequence within the various domains under consideration.

Validation Evidence

To bolster these arguments for the meaningfulness of the proposed skill taxonomy, an
additional step was taken to provide further evidence. A review of the extant literature was
conducted to identify earlier studies proposing skill taxonomies at the cross-job level. A
number of these taxonomies were identified, including taxonomies proposed by the
Department of Education, The National Academy of Sciences, and the Office of Personnel

Management.

Appendix 3-H provides a listing of the skills included in each of these 11 taxonomies. The
appendix also presents the corresponding skills appearing in the current taxonomy. Bearing in
mind that some taxonomies defined certain skills quite broadly, thereby subsuming a number
of skills, and bearing in mind that some taxonomies included elements, such as self-esteem,
which would not commonly be treated as skills, it is clear that virtually all the skills identified
in these prior taxonomic efforts were accounted for by skills included in the present

taxonomy.

The degree of observed overlap is, in fact, remarkable. The proposed taxonomic system
directly accounts for all of the skills identified in prior efforts, with the notable exception of
certain variables, such as flexibility, that might be treated as skills or alternatively as more
enduring characteristics such as work styles. The degree of coverage of these alternative skill
sets was nonetheless in excess of 90 percent for all of the alternative taxonomies examined.
Thus, it appears that the proposed taxonomy provides a comprehensive description of the skill

domain.

Some further support for the meaningfulness and comprehensiveness of this taxonomy has
been provided in a recent study by Mumford and Supinski (1995). In this study some 700
tasks were identified describing the activities occurring in two job families in the
telecommunications field — repair technicians and systems analysts. Analysts were asked to -
review the action verbs included in each task statement and then to assign tasks to the skills
based on these action verbs. It was found that the analysts could reach agreement on 93
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percent of the tasks. Apparently, then, these skills can also account for the actions that
typically appear in task statements, thereby providing further evidence for the
comprehensiveness of this taxonomic system.

Measurement

At least in a preliminary sense, there is some reason to suspect that the proposed taxonomies
might provide a comprehensive and valid system for describing the skill requirements
involved in various jobs. A related question that arises at this juncture is how one might go
about appraising these skills. Most of the prior work involving these kinds of skills has used
level and importance ratings (Peterson, 1992). These scales would also seem appropriate for
use in describing jobs in terms of the basic and cross-functional skills proposed above.
However, it should be recognized that the proposed level anchors were developed on an a
priori theoretical basis. Thus, there is a need to collect evidence bearing on the
meaningfulness of these level anchors.

It should also be recognized that skills, like knowledge, represent developed persoh
requirements. As a result, it might also be useful to gather data bearing on when and where
these skills were acquired. One approach to collecting this kind of information may be found
in a scale examining the relative amount of a skill that needs to be acquired prior to job entry.
This scale, along with the level and importance scales developed to measure each skill, is
presented in Appendix A of Volume I

Applications

If it is granted that a reasonably comprehensive taxonomy of skills has been developed which
might be used to assess the skill requirements of different jobs, then a new questions arises:
How might information about cross-job skill requirements be used in the proposed
occupational information system?

Pei’haps the most iimportant application of information bearing on requisite skill requirements
may be found in the development of human resources. Information about job skill
requirements might help workers determine whether they are qualified for a job and the kind
of experiences they should acquire to improve their qualifications. By identifying requisite
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skills and providing a framework for training development, information bearing on job skill
requirements might do much to promote performance. '

These skills, of course, also reflect general attributes or transferrable capacities that workers
are likely to acquire as a function of experience on a job. Accordingly, by identifying other
related jobs calling for similar cross-functional and basic skills, this information might be

used to help redeploy workers during downsizing.

Information bearing on cross-functional and basic skills might be used to address two other
issues. First, information about skill requirements might be used in job classification and the
development of wage and salary systems intended to provide compensation based on
qualifications rather than position occupancy. Second, information about skill requirements
and associated experiences might be used to develop assessment systems for the selection and

promotion of experienced workers.

In addition to helping organizations place and train workers, these skills might prove of value
in helping government address a set of broader policy issues. This skills taxonomy. would
provide government, industrial groups, and educators with an understanding of the skills
required by jobs. Further, systematic policy interventions intended to promote the
development of those skills required for growing, high-wage jobs, might provide the necessary
infrastructure needed to help prepare our work force for the 21st century. For example,
educational and licensure programs might be designed to promote the development of key

technical and problem solving skills.

Efforts along these lines are likely to prove especially useful for two reasons. First, the
development of these broad basic and cross-functional skills will lay a foundation for the later
acquisition of occupation-specific skills. Second, because these skills, unlike occupation-
specific skills, are not tied to a single job, they should provide a set of credentials that
transfer as workers move from job to job. By providing a stable set of general capacities,
these skills may do much to help workers and employers cope with a rapidly changing world

of work.
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@scription and Definition of Basic Skills

problems

Construct Label Technical Definition Operational Citations SCANS Scale Level Scale
Definition

Reading Decodes, interprets, & Understanding Hayes & Flower Reading High:  Reading a scientific journal article describing -

Comprehension comprehends information | written sentences & | (1986) surgical procedures.
drawn from written paragraphs in work | Friedrickson Medium: Reading a memo from management describing
documents, books, etc. related documents (1982) new personnel policies.

Low: Reading step-by-step instructions for
. completing a form.

Active Listening | Receives, interprets, & Listening to what Daly (1994) Listening High:  Presiding as judge in a complex legal
attends to verbal other people are Beck & Carpenter disagreement.
information ‘& monitors saying & asking (1986) Medium: Answering inquiries regarding credit
compr.ehenston Ofﬁ“{" questions as - : references. '
material 85.1(1“8 questions | appropriate Low: Taking a customer's order.
as appropriate .

Writing Communicates thoughts, Communicating Hayes & Flower Writing High:  Writing novel for publication.
ideas, information, & effectively with (1986) Medium: Writing a memo to staff outlining new
messages in writing; others in writing as | Needles & Knapp directives.
planning, generating, & indicated by the (1994) Low: Taking a telephone message.
revising text needs of the '

audience

Speaking Communicates thoughts, Talking to others to | Daly (1994) Speaking High:  Arguing a legal case before the Supreme
ideas, & information effectively convey Court.
orally attending to the information Medium: Interviewing applicants to obtain personal and
comprehension of work history.
listeners & the demands Low: Greeting tourists and explaining tourist
of the setting attractions.

Mathematics Understands mathematical | Using mathematics Greeno & Simon Mathematics High:  Developing a mathematical model to simulate
problem solving to solve problems (1988) ' and resolve an engineering problem.
procedures & how these Arithmetic Medium: Calculating the square footage of a new home
procedures might be used under construction. '
to address various Low:

Counting the amount of change to be givento -
a customer. :
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feedback information

Technical Definition Operational Citations SCANS Scale Level Scale
Definition
Science Understands basic Using scientific Feltovich, Spiro, None High:  Conducting analyses of aerodynamic systems
scientific problem solving | methods to solve & Coulson (1993) to determine the practicality of an aircra
procedures & how these problems : design. :
procedures might be used Kilkarni & Simon Medium: Conducting product tests to insure safety
to address various (1990) standards are met, following written
problems instructions.
Carey (1986) Low:  Conducting standard tests to determine soil
quality.
Critical Recognizes & can analyze | Using logic & Halpem (1994) Reasoning High:  Writing a legal brief challenging a federal law.
Thinking the strengths & analysis to identify . _ Medium: Evaluating customer complaints and
weaknesses of arguments | the strengths & Perkins, Jay, & Self- determining appropriate responses.
& propositions using logic | weaknesses of Tishman (1994) Management Low: Determining whether a subordinate has a good
to establish the validity of | different excuse for being late.
these propositions approaches Knowing How
to Learn
Active Learning | Works with new Working with new  |hi Bassock, Knowing How | High:  Identifying the implications of a new scientific
information & concepts material or Lev:lis, Reimann, & | t© Learn theory for product design.
actively seeking to information to Glaser (1989) Medium: Determining the impact of new menu changes
identify the meaning & grasp its on a restaurant's purchasing requirements.
implications of these implications Schmeck & Grove Low: Thinking about the implications of a
concepts as they apply to 1(1979) newspaper article for job opportunities.
problem solving
Learning Identifies & uses various | Using multiple Mumford, Knowing How | High:  Applying principles of educational psychology
Strategies alternative strategies for | approaches when Baughman, to Leam to developing new teaching methods.
working on learning tasks, | learning or Supinskd, Costanza, Medium: Identifying an alternative approach that might
looking for examples, teaching new & Threlfall (1994) help trainees who are having difficulties.
taking notes, & things . Low: Learning a different method of completing a
identifying altemnating Greeno & Simon task from a co-worker.
strategies for working (1988)
with this material Sweller (1989)
' we
Monitoring Establishes expected Assessing how well | Brown & Monitors & High:  Reviewing corporate productivity and
standards for performance | one is doing when | Camponie (1986) | Corrects developing a plan to increase productivity.
& monitors the attainment | learning or doing Performance Medium: Monitoring a meeting's progress and revising
of these standards something Snow & Swanson the agenda to ensure that important topics are
changing behavior & ) (1992) discussed.
approach as indicated by Low: Proofreading and correcting a letter.
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scription and Definition of Complex Problem Solving Skills

solutions

CT::):;“ Technical Definitisn Oﬁ):;z::?::l Citations SSC‘; :II:SS Level Scale Anchors
Problem Reflects the restructuring Identifying the Getzels & Creative High:  Analyzing corporate finances to develop a
Identification of an ill-defined situation nature of problems | Csikszentmihalyi . restructuring plan.
such that the basic nature (1976) Problem Medium: 1dentifying and resolving customer
of the problem & requisite Redmond, solving complaints.
problem solving strategies .| Mumford, & : Low: Comparing invoices of incoming articles to
are identified Teach (1993) Decision ensure they meet required specifications.
Hoover & making
Feldhusen (1990)
Reasoning
Information Searches for key diagnostic | Knowing how to Qm & Simon Problem High:  Analyzing industry indicies and competitors'
Gathering information needed to find information & (1988) solving annual reports to determine feasibility of
address a problem using identifying essential | perkins (1992) expansion. A
appropriate search information Davidson & Decision Medium: Conducting an employee opinion survey.
strategies Sternberg (1984) making Low: Looking up procedures in a manual.
Reasoning
Information Uses appropriate concepts | Finding ways to Davidson & Problem High:  Developing a prototype for a new database
Organization & schema to organize structure or classify | Stemberg (1984) | solving system.
information identifying multiple pieces of | Kuhn (1970) Medium: Classifying library materials according to
essential features & information Mumford, et a. | Decision subject matter.
concept relationships (1991) making Low: Laying out tools to complete a job.
Reasoning
Synthesis/ Reorganize & restructure Reorganizing Owens (1969) Creative High:  Determining the best order in which to
Reorganization applicable schema to create | information to get a Finke, Ward & present evidence in a criminal trial.
new ways or conceptual better approach to Smith (1992) - Problem Medium: Redesigning floor layout to take advantage of
systems needed to problems or tasks Mobley, Doares, | solving - new manufacturing techniques.
understand a problem & Mumford Low: Rearranging a filing system to make it easier
situation (1992) Reasoning to get needed material. '
Idea Generation | Uses understanding of Generating a Guilford (1950) High:  Developing altemative transportation plans
. situation and/or key number of different | Runco (1991,1994)|.Creative for a growing urban area.
D Q features of this relevant approaches to , Medium: Developing recruitment strategies.
schema to generate or problems Problem Low: Finding alternative routes while making
identify alternative problem solving deliveries.
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EC 'T:;:;d Technical Definition 03’:;2::?::[ Citations SSCC ‘:llzss Level Scale Anchors
HO
Idea Evaluation | Uses available expertise or | Evaluating the Runco & Vega Decision High:  Analyzing probable outcomes of. public
) mental models to identify likely success of an | (1990) making health policies to combat disease epidemic.
various consequences of a | idea in relation to Mumford, Medium: Evaluating and selecting employee
proposed solution the demands of the | Zaccaro, Harding | Problem suggestions for possible implementation.
recommending changes or | situation & Fleishman (in | solving ~ Low: Determining which procedure to apply to get
implementation as press) . a report typed more quickly.
appropriate Reasoning
Implementation *Creates a mental Devefoping qutler & High:  Developing and implementing a plan to
Planning representation or formal approaches for Krietler (1987) Problem provide emergency relief for a major
plan for implementing a implementing an ] solving metropolitan area.
solution & identifies idea .| Covington (1987) Medium: Scheduling deliveries based on distance
appropriate actions & \ Creative between sites, staffing time, availability of
til:):ing of actions to Carrol & Gillen vehicles, and cost. &
implement plan. (1987) Reasoning Low: Scheduling and coordinating a one-day
meeting.
Solution Observes & evaluates Observing & Brown & Monitoring High:  Reviewing, assessing, and modifying the
Appraisal problem solving activities | evaluating the Camponie (1986) implementation of a new business plan.

' using observations to outcomes of -Sternberg (1986) | Decision Medium: Measuring customer satisfaction after
adjust strategies & problem solution to making introduction of new billing procedures.
structure experience identify lessons Low: Identifying and correcting an error made in

learned or redirect Problem preparing a report.
efforts solving
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;U ~nmary of Technical Tasks and Key T echmcal Tasks

Reference
Study

Job

- (Number & Percent

of Technical
Activities)

Technical Activities

Frequent and Important Technical Activitles

Job Analysis
of Three
Electrical
Worker
Positions

Inside Wireman
(9, 35%)

Develop on-site safety program

Install protective devices when working with live
conductors

Study blueprints to determine placement of conduit

Install power feeder and control wiring systems

Balance loads on various circuits

Calculate netessary bends and saddles

Study blueprints to determine where motors and equipment
will be placed and establish layout

Study blueprints to identify circuits

Study blueprints to determine where motors and equipment
will be placed and establish layout

Develop on-site safety program

Install protective devices when working with live
conductors '

Study blueprints to determine placement of conduit
Install power feeder and control wiring systems

Residential Wireman
(16, 25%)

Study blueprints and specifications

Install protective devices when working with live
conductors

Plan how many wires can be pulled in each conduit
Determine where there will need to be junction boxes
Install switch boxes

Check and repair faults

Determine problem through testing

Localize faulty unit or component

Install "homeruns” from panel box, including 110v, 220v
and low voltage circuits ‘
Make electrical connections in fixtures and receptacles
Install circuits

Install boxes : :
Determine which lighting fixture or piece of equipment is
not working properly

Wire service panel to ground rod

Wire breaker panel to water pipe

Replace or repair as necessary

Study blueprints and specifications

Install protective devices when working with live
conductors

Plan how many wires can be pulled in each conduit
Determine where there will need to be junction boxes

T
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(Number & Percent

Job 4

of Technical
Activities)

Technical Activities

Frequent and Important Technical Activities

Study blueprints and specifications

Install protective devices when working with live
conductors

Select proper transformer primary and secondary voltage
rating, KVA rating, polarity, and impedarce

Operate platform to reach distribution or transmission lines
Set up pulling and tensioning devices

Install ground wire

Install ground rods

Install new transformer

Install lightning protection device to protect transformer
Install disconnects

Select appropriate insulator for voltage

Develop on-site safety program

Operate bucket truck to reach distribution or transmission
lines

Determine correct transformer connection

Determine proper fuse rating

Inspect wires for problems

+ Study blueprints and specifications

+ Install protective devices when working with live
conductors

+ Select proper transformer primary and secondary voltage
rating, KVA rating, polarity, and impedance :

A Report on
Job Analysis
and Selection

Floor Inspector

Applies gauges to specific area of parts to measure various
characteristics’

Reads wide variety of gauges or other measuring devices
Decides. whether or not obtained measure is acceptable or
not, following tolerances provided on audit instructions

 Applies gauges to specific area of parts to measure
various characteristics

+ Reads wide variety of gauges or other measuring
devices

for Floor (5, 10%) Identifies on blueprint the measurements that must be
1 t added/subtracted to ob.tam the. desu-ed. <.i|stance
nspectors Uses sensitive measuring device requiring an extremely
steady hand; for example, hardness testers, electronic
probes, micro finish checks, etc.
Input teller terminal * Input teller terminal
URDs and JV printer » URDs and JV printer
Significant 4 Debit or credit [OC * Debit or credit IOC
Tasks and Job Teller Sign-off terminal * ARIS
Requirements @, 1%) ARIS
for C&S ! Input into teller termmal the proper transaction(s) to service
Tellers the customer
Complete transactions using the "check-link" key
Follow steps to balance teller record at end of work day
1 167
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EC Job
1)  Relerence (Number & Percent

Technical Activities

Frequent and Important Technical Activities

Study of Technical
Activities)
Ensure that money order imprinters, stoc’: credits, meter Ensure that moncy order imprinters, stock credits, meter -
Final Report heads, and rounddaters are secured heads, and rounddaters are secured
on Job _ Resolve discrepancies resulting from incorrect meter Resolve discrepancies resulting from incorrect meter
Analysis for Wi scttings ' settings
. indow -
Window S Update Clerk's disk when rates change on Update Clerk's disk when rates change on
Servi Technician/Finance - .
ervices Clerk domestic/international domestic/international
’_l'echnicinn 6, %) Update Express Mail network in Integrated Rate Terminal Update Express Mail network in lntegrated Rate
and Clerk, ’ (IRT) when Zip Codes change or when cut off times Terminal (IRT) when Zip Codes change or when cuit off
Finance change times change
Station Operate IRT programs when changes are received

Operate IRT programs when changes are received

Predicting Job
Performance
of Elcctrical
Power Plant
Operators: A
Literature
Review

Equipment Operator
(4, 9%)

Inspect equipment

Diagnoses on equipment problems. Make minor electrical
and mechanical adjustments

Switches lines and equipment

Operates and observes support systems

Inspect equipment

Diagnoses on equipment problems. Make minor
electrical and mechanical adjustments

Switches lines and equipment

Operates and observes support systems

Nuclear Control Room
Operator
(4, 5%)

Operate the nuclear reactor during start-up

Shut down power plant equipment

Operate power plant during steady state power condition
Respond to off-normal situation

Operate the nuclear reactor during start-up

Shut down power plant equipment

Operate power plant during steady state power condition
Respond to off-normal situation

Development
of a Selection
Test Battery
for Machinists

168

Machinist
(10%)

Turn crank or handwheel to set machine for required depth

of cut

Operate metal hardness testing devices

Mark layout guidelines on material using scribe, center ’
punch, surface gauge and divider

Control furnace operation for heat treatment

Check dimensions of part with precision measuring
instruments such as micrometers, calipers, and gauges.
Use micrometers to measure or check dimensions of work
Use scales, calipers, and micrometers to determine layout
dimensions

Turn crank or handwheel to set machine for requlred
depth of cut

Operate metal hardness testing devices

Mark layout guidelines on material using scribe, center
punch, surface gauge and divider

Control furnace operation for heat treatment
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and Validation
of an Industry-
Wide Electric
Power Plant
Operator
Selection
System

Power Plant Operator
(8, 18%)

Inspect and operate air compressor systems

Determine operating priorities inside and outside control
room as required by system demands

Prepare boiler for lighting off following established
procedures

Manipulate nuclear reactor controls to adjust reactivity for
load changes

Execute orders received for load dispatching or switching
and/or synchronizing equipment to the system

Analyze trends recorded in log or on instrumentation

; -Job
1~ Relerence (Number & Percent . - -
Study of Technical Technical Activities Frequent and Important Technical Activities
Activities)
Monitor reactor core parameters and log readings from Monitor reactor core parameters and log readings from
control room instrumentation control room instrumentation '
Inspect, monitor, and operate control systems related to Inspect, monitor, and operate control systems related to
Development nuclear reactor safety nuclear reactor safety

Inspect and operate air compressor systems

Determine operating priorities inside and outside control
room as required by system demands

Prepare boiler for lighting off following established
procedures

Final Report:
Job Analysis
and Critical
Task Selection
for the First-
Term Navy
Radioman Job

First-Term Radioman
(7, 20%)

Use routing guide to determine distribution or routing of
incoming messages

Set up crypto code

Set up teletypes

Patch communications equipment pieces together

Set up satellite transceivers

Operate reperforator

Transmit messages via VDT terminal

Use routing guide to determine distribution or routing of
incoming messages

Set up crypto code

Set up teletypes

Patch communications equipment pieces together

|
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T pendix 3-D

EC scription and Definition of Technical Skills

Construct Label

Technical Definition

Operational Definition

SCANS Scales

Scale Anchors

Operations Analysis Identifies the requirements for a Analyzing needs and Improves and High:  Identifying the control system needed for
neiv technology including user product requirements to designs a new process production plant.
needs, product requirements, and create a design technology .Medium: Suggesting changes in software to make
production, or operating, ' : a system more user friendly.
requirements for a system, tool, or Low: Selecting a photocopy machine for an
type of technology office. '

Technology Design Uses principles and knowledge of Generating or adapting Improves and High:  Creating new technology for producing

' technology to create new equipment and technology | designs industrial diamonds.
technologies or adapt existing to serve user needs technology Medium: Redesigning the handle on a hand tool
technologies to user needs laying ’ for easier gripping.
out.blueprints ur parameters for Selects Low: Adjusting exercise equipment for use by
operating the systems consistent technology customer.
with needs, site, and technology

Equipment Selection Identifies the kind of technology, Determining the kind of Selects High:  ldentifying the equipment needed to
equipment or tools available most tools and equipment technology produce a new product line.
likely to satisfy user requirements needed to do a job. Medium: Choosing a software application to use to
in a cost-effective fashion complete a work assignment.

Low: Selecting a screwdriver to use in
adjusting vehicle carburator.

Installation Uses design specifications and Installing equipment, Improves and High:  Installing "one of a kind" process
understanding of local situation to machines, wiring, or designs production molding machine.
install equipment or technological programs to meet technology Medium: Installing new switches for a telephone
systems in such a way as to meet - | specifications exchange.
user needs Low: Installing a new air filter in an air

conditioner.

Programming Writes computer software in one of | Writing computer Applies High: Writing expert system programs to
more languages to provide the programs for various technology to analyze ground radar geological data for
procedures needed to accomplish purposes task probable existence of mineral deposits.
one or more tasks Medium: Writing statistical analysis programs to

Uses computers analyze demographic data. )
to process Low: Writing a program in BASIC to sort
o objects in a database,
1
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Technical Definition

Operational Definition

SCANS Scales

Scale Anchors

.. sting Uses appropriate tools, techniques, Conducting tests to Applies High:  Developing procedures to test a

and procedures to establish whether determine whether technology to prototyre of a new computer system.
a machine or program is operating equipment, software, or task Medium: Starting a machine to obtain a first-run
in accordance with specifications or | procedures are operating workpiece and verify dimensional
design layouts as expected Selects tolerances.
technology Low: Using a test station to assess whether a
car meets emission requirements.

Operations Monitoring Monitor the inflow and operations Watching gauges, dials, or | Applies High:  Monitoring and integrating control’

: involved in producing a product; other indicators to make technology to feedback in a petrochemical processing
identifying changes likely to affect |surea machine is working | task facility to maintain production flow.
production or continued operations properly Medium: Monitoring machine functions on an

: : automated production line.
Low: Monitoring completion times in running
a computer program.

Operation and Control Uses information and system status | Controlling operations of | Applies High:  Controlling aircraft approach and landing
to make necessary changes in equipment or systems technology to at a large airport during a busy period.
system status applying appropriate task Medium: Adjusting the speed of assembly line
controls equipment based on the type of product

being assembled.
Low: Adjusting the settings on a copy machine
to make reduced size photocopies.

Product Inspection Inspects and evaluates the products Inspecting and evaluating | Applies High:  Establishing and monitoring quality
of a process or procedure to make the quality of products technology to control procedures for a large
sure they are meeting design task manufacturing operation. .
specifications, error tolerances, and Medium: Measuring new part requirements for
user needs tolerance to specifications.

Low: Inspecting draft of memorandum for
clerical errors.

Equipment Maintenance Evaluates the servicing needs of a Performing routine Troubleshoots High:  Conducting maintenance checks on an
machine or system conducting maintenance and and maintains experimental aircraft.
requisite maintenance or obtaining determining when and technology Medium: Clearing moving parts in production
support for conducting this what kind of maintenance machinery. .
maintenance is needed Applies Low: Adding oil to an engine as indicated by a

technology to

| task

gauge or wamning light.
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c Construct Label

Technical Definition

Operational Definition

SCANS Scales

Scale Anchors

“s roubleshooting

‘| Identifies and diagnoses the sources

of operating errors in a machine,
computer, or electrical system, and
determines the actions to be taken
to fix this error

Determining what is
causing an operating error
and deciding what to do
about it

Maintains and

| troubleshoots

technology

Directing the debugging of control code
for a new operating system.

Identifying the circuit causing an
electrical system to fail.

Identifying the source of a leak by
looking under a machine.

Repairing

Uses tools and procedures to repair
faulty components of an operating

.| system or machine

Repairing machines or
systems using the needed
tools

Maintains and

| troubleshoots

technology

Repairing structural damage to a building
following an earthquake.

Replacing a faulty hydraulic valve.
Tightening screw to get a door to close -

properly.
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Appendixes 3-E

Description of Definition of Systems Skills

desired outcomes

Construct Label Technical Definition Operational Citations SCANS Scales Level Scale Anchors
Definition
Visioning Create and apply a Developing an image of [House and Systems High: Creating a new vision for a large
| cognitive template or how a system should Howell (1992)  |understanding manufacturing organization that lets the
mental model describing | work under ideal Mumford, Snell, company respond to changes in market and
how components of a conditions Reiter-Palmon technology
system should interact (1994) Medium: Preparing a presentation detailing the role of
under ideal conditions a work unit in relation to the organizational
structure
Low: Understanding a co-workers’ roles in
finishing a job
Systems Understands how various  |Determining when Zaccaro, Gilbert, |Systems High: Identifying how changes in tax laws are
Perception components of a system important changes have |Thor, & understanding likely to affect prefeired sites for
work together and occurred in a system or  |Mumford (1991) manufacturing operations in different
monitors key diagnostics  |are likely to occur industries
to identify changes in Medium: Observing conditions that may impede the
system states and the flow of work on an assembly line notifying
nature of operations personnel that corrective action is necessary
Low: Identifying how an argument among team
members might affect the day’s work
Identification of |Can identify the effects on  |Determining the long-  [Bass (1994) Systems High: Identifying changes that might occur in an
Downstream different systems of a term outcomes of a Jacobs & Jaques |understanding industry if a new piece of legislation is
Consequences change in a given variable |change in operations (1989) passed
and how these changes Improves and  |Medium: ldentifying how introduction of a new piece
will effect operations over designs of equipment will affect production rates
time systems Low: Identifying how loss of a team member will
affect completion of a job
Identification of |Can identify those Identifying the things Bass (1994) Improves and  |High: Identifying the changes in organizational
Key Causes variables that have the that must be changed to designs policy needed to encourage research and
strongest effects on system |achieve a goal systems development efforts
operations and the Medium: Identifying the major reasons why a client
variables to be might be unhappy with a product
manipulated to bring about Low: Determining which route to take to deliver a

passenger to a destitiation quickly
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Construct Label Technical Definition Operational Definition Citations SCANS Scales Level Scale Anchors
Judgeme:: 0 |Weighs the pros and cons | Weighing the relative Peterson (1992) |Decision High: Deciding whether a manufacturing company
Decision Making |of various actions in costs and benefits of a Hogarth (1986) |making should invest in a new robotics technology
relation to broader goals  |potential action Sternberg (1990) Medium: Evaluating a loan application for degree of
under conditions where Monitors and risk
complete information is corrects Low: Deciding how scheduling a break will affect
not available performance work flow
Objective Actively seeks out Looking at many Peterson (1992) |None High: Evaluating the long-term performance
Evaluation multiple sources of indicators of system Mumford and problems of a company
information about different |performance taking into |[Connelly (1991) Medium: Determining why a manager has
system outcomes account their accuracy underestimated production costs
appraising the potential Low: Determining why a co-worker has been

biases in this information

and acting accordingly

overly optimistic about how long it would
take to complete a task
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Appendix 3-F
Description and Definition of Higher Order System Skills
Construct Label | Technical Definition Operational Citations SCANS Scales Level Scile Anchors
‘ Definition ’
Systems Understands how Knows why a Peterson (1992)|Systems High:  Understands how various
Understanding [systems operate and  |system works the understanding components of an organization
the variables way it does and can |Zaccaro, (e.g., desigh, manufacturing, etc.)
influencing their identify important |Gilbert, Thor, |Monitors and operate to produce a new car
operation using this  |changes & Mumford corrects model.
understanding to (1991) performance Medium: Identifies how the members of a
define goals and team work together to produce a
monitor changes in proposal.
operations Low: Understanding how someone
being out sick will affect the
performance of a group.
Systems Identifies the key Knows which Bass (1994) Systems High:  Identifies how a bill before
Operations variables that actions to take to understanding Congress will affect the
influence system change a system  |Jacobs & development of new technologies
operations and how  |and how these Jaques (1989) |Improves and needed by an industry.
changes in the actions will affect designs systems |Medium: Identifies the actions that need to
variables will affect  |long term be taken in integrating a new
various organizational |outcomes piece of equipment and knows
outcomes now and in how they will affect production.
the future Low: Identifies how to get co-workers
to collaborate with other team
members.
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Judgement and
Evaluation

Weighs the strengths
and weaknesses of
different courses of
actions and obtains
objective information
bearing on the quality
of this decision from
various sources

Can make
decisions when
things are uncertain
and objectively
evaluate those
decisions

Hogarth (1986)

Mumford &
Connelly
(1991)

Decision making

Monitors and
corrects
performance

High:

Medium:

Low:

Assesses the costs and benefits
associated with introducing a new
technology to a large
manufacturing operations.
Appraises whether a change in
personnel policy is having the
intended effect on motivation.
Assesses whether taking a break
will disrupt the work of other
team members.
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_ Appendix 3-G

|— escription and Definition of Lower Order Resource Management Skills
S

H— i
U Construct Label | Technical Definition | Operational Definition Gitations SCANS Scales Scale Anchors
Financial Obtains requisite Obtains needed Peterson (1992) Allocating money | High:  Obtains financial support needed to start a
' funds from either operating budgets or new division of a Fortune 500 company.
internal or external start-up money Medium: Obtains increasé in yearly promotional
sources budget to address new competition.
Low:  Requests a raise to bring salary into line
o with peers.
Budgeting. Allocates funds to Allocates funds to Peterson (1992) Allocating money | High:  Develops yearly operating budget for a
' various aspects of accomplish relevant Fortune 500 company.
operations including | work Medium: Proposes a budget for an advertising
production, product - campaign.
development, and Low: Suggests changes in a budget proposal to
marketing allow for more promotional activities.
Accounting Monitors and Determines how funds | Peterson (1992) | Allocating money | High:  Develops new procedures for monitoring
evaluates the use of | are being spent and the employee reimbursements in a large
funds and the retum | whether these funds are corporation..
on investment being spent wisely Mediwn: Does payroll accounting for a midsize
S : corporation.
Low: Assesses whether net pay is correct after
checking deductions.
Timeframe Can estimate roughly | Can tell how long it Peterson (1992) Allocates time High:  Estimates how many people will need to
Estimation how long it will take | will take to complete a be hired to complete development of a
to accomplish certain | task new aircraft. '
tasks using Mediun: Determines how many months it will take
knowledge of to finish building a house.
available material and Low: Determines how long it will take to
personnel needed assemble a night stand.
Identification of Can determine the Can tell at what points | Peterson (1992) Allocates time High:  Determines wheii problems will arise in
Critical Periods points on a task or in a project extra the development of an auto prototype.
project where critical | attention or extra help Mediwan: Determines when building schedules will
events requiring extra | will be needed require additional subcontractors, -
resources will occur Low: Determines when failure to complete a
: _ task will affect others' work.
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@ Prioritizing Can identify those Knows what issues are | Peterson (1992) Allocates time High:  Establishes the daily agenda for the
: tasks or pmblems important and deals President during a foreign crisis.
that require with things accordingly Medium: Delays arrival at a routine meeting to deal
immediate attention with a serious pcrsonnel issue.
and schedules or Low:  Completes tasks in the order specified by
reschedules activities a supervisor.
to address this issue
Allocation of Time | Can allocate one's Allocates time to tasks | Peterson (1992) Allocates time High:  Rearranges the schedules of personnel in
own and other’s time | in accordance with a manufacturing plant to get a product to
to various tasks ina | current needs market on time.
manner which will Medium: Determines how many person-hours will
allow for their timely be needed to complete a consulting
completion within the project.
context of other Low:  Determines how long it will take to get a
ongoing activities message to someone.
Obtaining and Identifies the Determines what Fleishman, Allocates material | High:  Directs acquisition of new
Allocating Material | materials, equipment, | equipment, materials, or | Mumford, resources telecommunications equipment for a
Resources and facilities that facilities need to be Zaccaro,Levin, phone company.
need to be leased or | leased or purchased Hein and Korotkin Medion: 1dentifies a new type of equipment that
purchased and (1991) will reduce production time in an
allocates these in assembly plant.
accordance with the Low:  Suggests changing a work rule to allow
needs of the better distribution of shared tools and
organization equipment.
Mhintaining Ensures that Ensures that equipment, | Fleishman, Allocates material | High:  Proposes new occupational health and
Material Resources | materials, equipment, | materials, and facilities | Mumford, resources safety guidelines.
and facilities are in are in good working Zaccaro, Levin, ’ Medion: Ensures that scheduled equipment
good working order, | order Hein, and maintenance has been done.
inspecting materials Korotkin (1991) Low:  Makes sure that an engine has adequate
and arranging for oil.
repairs as necessary
Monitoring and Ensures that Ensures that materials, | Fleishman, Allocates material | High:  Devclops a Quality Management program |
Utilizing Material | equipment, materials, | equipment, and Mumford, resources for a Fortune 500 company.
Resources and facilities are used | facilities are used Zaccaro, Levin, Mediwan: 1dentifies changes in working procedures
in the intended efficiently Hein, and that will reduce material waste in a 1
88 fashion and applied Korotkin (1991) factory.
4 efficiently in Low: Ensures that rules involving equipment
completing requisite "sign-outs" are followed.
tasks :
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[_] Construct Label Technical Definition | Operational Definition Gitations SCANS Scales Scale Anchors
0O Cbtnining and Identifies and recruits | Recruits and selects Fleishman, Allocates material- | High:  Establishes a hiring system for a research
Allocating people with expertise | people needed to do the | Mumford, resources and development organization that
Personnel needed by the job Zaccaro, Levin, promotes long-térm growth.
Resources organization and Hein, and Mediton: Identifies the candidates for job openings
assigns people to Korotkin (1991) who seem to have the best overall
tasks calling for this qualifications.
expertise Low:  Identifies who ori a team has the skills to
replace a sick team member.
Motivating Takes necessary Can motivate people to | Fleishman, Allocates personnel | High:  Creates an overriding vision for a large
Personnel actions needed to get the job done Mumford, resources organization to ghide it during a period of
encourage others to Zaccaro, Levin, change.
complete a task using Hein, and Leadership Medien: Identifies the kind of outcomes or
techniques such as Korotkin (1991) rewards employees want and assigns them
goal setting, to projects likely to provide these
consensus building, outcomes.
etc. Low:  Praises a co-worker who has done a
particularly good job.
Developing Identifies the Teaches people things Fleishman, Allocates personnel | High:  Identifies the implications of technology
Personnel developmental needs | they need to know to Mumford, resources changes for work force development and
of personnel and get a job done Zaccaro, Levin, ' initiates requisité training.
initiates actions Hein, and Leadership Mediwrn: Instructs subordinates in a better way to
needed to develop Korotkin (1991) complete a task.
necessary skills Low:  Helps new co-worker learn office
procedures. ’
Monitoring and Monitors personnel Provides others with Fleishman, Allocates personnel | High:  Evaluates the strengths and weaknesses of
Utilizing Personnel | performance and feedback about their Mumford, resources senior staff and Suggests assignments
providing requisite performance and how to | Zaccaro, Levin, likely to maximize performance.
performance feedback | improve it Hein, and .Leadership Medizn: Observes the performance of a work
as necessary and Korotkin (1991) group and conduts performance appraisal
adjusting . sessions.
performance demands Low:  Identifies an error in someone else's
as indicated - products. '
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Appendix 3-H

Relationships with Other Skill Taconomies

Peterson 1992 Current Taxonomy
Reading Reading
Writing Wiriting
Mathematics Mathematics
Arithmetic Mathematics
Listening Active listening
Speaking Speaking
Creative thinking Problem identification, synthesis/reorganization
Decision making Judgment and decision making
Problem solving Idea generation, idea evaluation, implementation
: planning -
Representative information Information organization, technology design

Know how to leam

Leaming strategies

Reasoning

Critical thinking

Identifies information

Information gathering

Organizes information

Information organization

Interprets and communicates information

Implementation planning

Understands status quo

Systems perception

Uses computers to process information

Programming, ‘testing

Selects technology

Equipment selection, installation

Applies technology to task

Operation and control, operations monitoring,
equipment maintenance, product inspection

Maintains and troubleshoots technology

Troubleshooting, repairing

Improves and designs systems

Technoiogy design, operations analysis

Understands systems Systems perception
Anticipates and identifies consequences Identification of key causes, identification of
downstream consequences
Monitors and corrects performance Operations monitoring, systems evaluation, solution
: appraisal
Works with diversity Social perceptiveness
Negotiates to arrive at decision Negotiation
Exercise leadership Persuasion
Note: "None" indicates not in skills taxonomy 192

O Note: "None/ " indicates other relevant taxonomy




Serves clients/customers Service orientation

Teaches others new skills Instructing

Participates as member of team Coordination

Allocates time Time management

Allocates money Management of financial resources

Allocates material and facility resources

Management of material resources

Allocates human resources

Management of personnel resources

Kane and Meltzer (1990)

Current Taxonomy

Learning to leam

Active leaming, leaming strategies

Listening

Active listening

Oral communication

Speaking

Creative thinking

Problem identification, synthesis/reorganization, idea

_ generation

Problem solving

Information gathering, information organization, idea
evaluation, implementation planning

Self-esteem None/Work Style
Goal setting Visioning
Career development Active leaming

Interpersonal skills

Instructing, service orientation

Team work skills -

Coordination, social perceptiveness

Negotiator skills

Negotiation, persuasion

Organizational effectiveness

Systems perception, identification of key causes,
identification of downstream consequences

Leadership Judgment and decision making
Smith (1992) Current Taxonomy

'Data analysis Programming

Briefing Speaking

Counseling Instructing

Discussion facilitation

Persuasion, service orientation

Instructional design

Technology design

Interviewing Active listening
Listening Active listening
Marketing Persuasion

o Note: "None" indicates not in skills taxonorn'y '
Jote: "None/ " indicates other relevant taxonomy
ERIC™ ™o —

IToxt Provided by ERI

193




Measuring/evaluative : Testing

Meeting management Time management, management of personnel
resources, troubleshooting, judgment and decision
making

Negotiation Negotiation

Organizational politics Systems perception

Organizing/prioritizing , Time management

PC applications Programming

Problem solving . Information gathering, information organization, idea
generation, unplementat:on planning, solution
appraisal

Program development Operations analysis, technology design

Research techniques Critical thinking, problem identification

Staffing . Management of persohnel resources

Teaching methods Instructing

Visioning/forecasting Visioning, identification of downstream
consequences

Writing : . Writing

Jones (1994) ' Current Taxonomy

Categorizing Information organization

Detecting persuasion ‘Persuasion

Examining ideas . Idea evaluation

Analyzing arguments Idea evaluation, critical thinking

Evaluating information . Information gathering

Questioning evidence Instructing

Developing hypotheses Problem identification

Argumentation Critical thinking

Reflection Systems evaluation

Context analysis : Systems perception, social perceptiveness

Message development Information gathering

Communication Speaking

Situation analysis Social perceptiveness

Relationship management Persuasion, time management, management of
personnel resources

: 1C
Note: "None" indlmtes not in skills taxonomy 19 4
Note: "None/__ " indicates other relevant taxonomy
ERIC
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IToxt Provided by ERI

Conversation management

Active listening

Writing Writing

Drafting Technology design, problem identification, visioning
Collaborative Coordination

Organizing Implementation planning, information organization

Purpose identification

Problem identification

Revising Solution appraisal
OPM (1994) Current Taxononty
Professional and Administrative Competencies
Reading Reading
Writing Writing
Arithmetic Mathematics
Mathematical reasoning Mathematics
Oral communication Speaking

' Creative thinking Problem identification, synthesis/reorganization
Decision making Judgment and decision making
Reasoning Critical thinking
Problem solving Information organizing
Mental visualization ‘Operations analysis, technology design™
Learning Leamning strategies '

Self-esteem None/Work Style
Team work Coordination
Integrity/honesty -1 None/Work Style
Self-management None/Work Style
Inte-personal skills Coordination

Planning and evaluating

Idea evaluation, implementing planning, solution
appraisal

Financial management

'| Management of financial resources

Managing human resources

Management of personnel resources

Leadership

Persuasion

Teaching others

Instructing

Customer service

Service orientation

Note: "None" indicates not in skills taxonomy .

"None/ " indicates other relevant taxonomy
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Organizational awareness

Social perceptiveness

Influencing/negotiating

Negotiation

Technology application

Operation and control, troubleshooting, repairing

Flexibility None/Work Style
Technical competence Technology design, programming, installation
Perceptual speed None/Ability
Physical strength None/Ability
Memory None/Ability
Eye/hand coordination None/Ability
Vision None/Ability
OPM (1991) Current Taxonomy
Managerial Competencies
Written communication Writing
Oral communication Speaking, active listening

Problem solving

Information gathering, information organization, idea
generation

Cultural awareness

Social perceptiveness

Vision Visioning

Creative thinking Problem identification, synthesis/reorganization
Flexibility None/Work Style

Decisiveness Judgment and decision making

Leadership None/Work Style

Conflict resolution Coordination

Self-direction None/Work Style

Influencing/negotiating Persuasion, negotiation

Planning and evaluating

Implementation planning, solution appraisal

Financial management

Management of financial resources

Human resources management

Management of pérsonnel resources

Client orientation

Service orientation

Extemnal awareness

Systems perception

Team building

Instructing

Technology management

Operations analysis, equipment selection

Note: "None" indicates not in skills taxonomy
@ Note: "None/ " indicates other relevant taxonomy
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Integrity

None/Work Style

Technical competence

Technology design, testing

Lopez, Kesselman, and Lopez (1981)

Current Taxononiy

Numerical computation

1 Mathematics

Oral expressicn

Speaking, active listening

Written expression

Reading, writing

Planning Implementation planning
Decision making Judgment and decision making
Craft skill All technical skills

Personal appearance

Social perceptiveness

Tolerance Social perceptiveness, service orientation
Influence Persuasion
Cooperation Coordination

Comprehension

Critical thinking

Problem solving Information gathering, information orgamzatlon, idea
generation, idea evaluation

Creativity Problem identification, synthesis/reorganization

Perception Monitoring, solution appraisal

Concentration Systems evaluation

Memory None/Ability

Current Taxonomy

NAS Competencies from Wise, et al. (1990)

Reasoning and problem solving

Critical thinking and all problem solving skills

Reading Reading

Writing Writing -

Computation Mathematics, programming
Science and technology Science and all technical skills

Oral communications

Speaking, active listening

Interpersonal relationships

Social perception, persuasion, negotiation

Social and economic

Management of financial resources, management of
material resources :

Spencer and Spencer (1993)
Managerial Competencies

Current Taxonomy

Impact and influence

Persuasion

o""te: "None" indicates not in skills taxonomy

l: KC te: "None/____

" indicates other relevant taxonomy
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Achievement orientation

None/Work Styles

Team work Coordination
Analytical thinking Critical thinking, implementation planning, idea
evaluation
Initiative None/Work Styles
Developing others Instructing
Self-confidence Nohe/Work Styles
Directiveness None/Work Styles
Information seeking Information gathering, information organization
Team leadership Visioning
Conceptual thinking Problem identification, synthesis/reorganization, idea
generation
Spencer and Spencer (1993) Current Taxonomy
Sales Competencies
Impact and influence Persuasion
Achievement orientation None/Work Styles
Initiative None/Work Styles
Interpersonal understanding Social perception
Customer service orientation Service orientation
Self-confidence None/Work Styles
Relationship building Instructing
Analytical thinking Critical thinking, implementation planning, idea
. evaluation
Conceptual thinking Problem identification, synthesis/reorganization, idea
generation
Information seeking Information gathering, information organization
Organizational awareness System perception
Spencer and Spencer (1993) Current Taxonomy
Technical Professional Competencies
Impact influence Persuasion
Conceptual thinking Problen} identification, synthesis/reorganization, idea
i generation '
Analytical thinking Critical thinking, implementation planning, idea
evaluation
Initiative ‘None/Work Styles

Note: "None" indicates not in skills taxonomy
O Note: "None/ " indicates other relevant taxonomy
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Self-confidence None/Work Styles

Interpersonal understanding Social perception

Concern for order None/Work Styles

Information seeking  ~ Information gathering, information organization
Team work and cooperation Coordination, instructing

Customer service orientation Service orientation

Achievement orientation None/Work Styles

199

Naste: "None" indicates not in skills taxonom
Q y

[ Cote: "None/ " indicates other relevant taxonomy
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Self-confidence

None/Work Styles
Int;rpersonal understanding Social perception
Concern for order None/Work Styles

Information seeking

Information gathering, information organization

Team work and cooperation

Coordination, instructing

Customer service orientation

Service orientation

Achievement orientation

None/Work Styles

,Nnte: "None" indicates not in skills taxonomy
" indicates other relevant taxonomy
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Chapter 4

Knowledges

Edwin A. Fleishman, David P. Costanza, Leon I. Wetrogan,
Charles E. Uhlman, & Joanne C. Marshall-Mies
Management Research Institute, Inc.

Introduction

Occupational knowledge represents an important component of worker attributes in the proposed
content model guiding the revision of the Dictionary of Occupational Titles (DOT) (Department
of Labor, 1991). The study of occupational knowledge impacts any effort concerning person/job
matching, job training and retraining, career counseling, vocational interests, and creation of job
families or clusters. This chapter describes the development of a taxonomy of job-required
knowledges and its associated measurement system.

Knowledge Definition. Knowledge is defined as a collection of discrete but related and original
facts, information, and principles about a certain domain. Knowledge is acquired through formal
education or training, or accumulated through specific experiences. The fact that these pieces of
information are organized into some coherent structure is critical to the definition (Chase &
Simon, 1973; Chi, Glaser, & Rees, 1983; Halff, Hollan, & Hutchins, 1986; Lesgold, 1984).
Some knowledges are more general than others in that they are important to successful
performance in a greater variety of jobs in the economy. Other knowledges are more specific
and apply to a narrower range of jobs, white still others are occupation-specific.

Therefore, in developing a taxonomy of knowledges for describing job requirements, it is
important to deal with the issue of the specificity level needed to provide a comprehensive but
parsimonious taxonomic system. Ideally, one would strive to make uniform the level of
specificity of the knowledge constructs, so that they are broad enough to cover multiple
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Chapter 4: Knowledges

domains, but not so encompassing that they are of limited use as components of a knowledge
taxonomy. '

This chapter describes an attempt to develop a taxonomy and measurement system for the
domain of job-related knowledge requirements (Costanza & Fleishman, 1992). It also
describes the steps undertaken to tailor the Knowledge Requirements Taxonomy and

'measurement system developed by Fleishman, Costanza, and their colleagues (Costanza &

Fleishman, 1992) for use in the prototype occupational information system known as O*NET..

Development of the Knowledge Requirements Taxonomy. The first step in development of the

.Knowledge Requirements Taxonomy was to conduct a literature search to find previously

identified job knowledges. Historically, cognitive scientists have been the primary investigators
of knowledge, its acquisition and structure, and associated cognitive processes. As a
consequence, much of the literature has focused on the nature of the structures, and the processes
involved in developing and analyzing knowledge, rather than on taxonomies of knowledges
themselves.

The initial literature review revealed that only a few lists or taxonomies of knowledges exist.
Such lists were contained in several articles in the vocational literature (e.g., Prediger, 1989), the
supplemental knowledge section of the Fleishman-Job Analysis Survey (F-JAS) scales
(Fleishman, 1992), and various government reports and studies regarding the demands placed on
workers and the knowledges required to perform job duties (e.g., SCANS, 1991). Considering
all of these potential sources, it was clear that there was no extant, comprehensive listing of
knowledges on which one could begin to base a taxonomy of knowledge requirements.

Approach to Developing a Work-Oriented Knowledge Taxonomy. Since the literature provided
limited information of the type needed for development of a work-oriented knowledge
taxonomy,' a different approach was taken. It was decided that a taxonomy might be developed
by analyzing job descriptions and looking for tasks and/or behaviors that were representative of
underlying knowledges. The most useful source for these job descriptions, where the most jobs
are explicitly identified and described, was the Department of Labor's Dictionary of

Occupational Titles (DOT) (Department of Labor, 1991).

4-2
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Chapter 4: Knowledges

Therefofe, the DOT was used to develop an initial list of job knowledges. Each job description
in the DOT was read and examined. Because the DOT's descriptions are task based, the tasks in
each job description were examined and the relevant knowledges that were specified as
necessary to perform those tasks were listed. Effort was made to be neither too specific (e.g.,
knowledge of how to insert a drill bit into a drill) nor too general (e.g., knowledge of science).
If, however, there was any doubt as to the level of specificity of a knowledge, the decision was
to include rather than exclude the knowledge. Each subsequent job description in the DOT was
analyzed and the knowledges needed for it were compared to the previously identified
knowledges. If a previously unidentified knowledge was present, it was added to the list. Then,
for each knowledge a definition was developed using the cluster of job tasks to which the
knowledge pertained and the content of the knowledge's use. This rationally-based review and
analysis of the DOT job descriptions yielded 68 qualitatively different knowledges.

The next step was to review several other research efforts (e.g., Prediger, 1989; McKinney &
Greer, 1985; Campbell et al., 1990; Fleishman, 1992) to identify additional knowledges. The
consolidated list was then revieWed, looking for omissions, ambiguities, or redundancies. The
final list consisted of 86 knowledges. Once this list of knowledges had been developed, task
examples indicating high, medium, and low amounts of the knowledge were generated using job
descriptions and other information.

Identification of Knowledge Categories. At this point in the process, it became clear that the
level of specificity still varied somewhat across the knowledges. Further, it appeared that the
knowledges seemed to be groixped around several broader, superordinate areas. Hence, a search
was undertaken to identify pre-existing taxonomies of job families or job groups into which the
knowledges could be categorized. By grouping the knowledges into larger categories based on
similarity, the specificity issue could be addressed to improve the usefulness of the taxonomy. It
was felt that this would not only simplify the list of knowledges and improve its organization,
but it would also provide some initial validation evidence for the knowledges themselves. That
is, if each knowledge could be grouped with others into larger categories, it would provide
further evidence to support their meaningfulness in terms of their relationship to each other, and
to identify additional knowledge areas that might be combined or eliminated.

Work by Guilford, Christensen, Bond, and Sutton (1954), Lorr and Suziedelis (1973), Holland
(1976), Rounds and Dawis (1979), Kuder (1977), Zytowski (1976), and Pearlman (1980)
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63 . MeChaIIICal This is the knowledge of how basic méchanical equipment (like

gears, pulleys, and levers) works. It does not include knowledge

Knowle dge ofhand tools or common mechanical or electrical tools and their uses

How Mechanical Knowledge is Different From Other Abilities

Knowledge of Tools and Uses: Involves knowing

o
. about hand tools, common mechanical and
Mechanical Knowledge: Involves electrical tools, and their uses.

knowing how basic mechanical
equipment like gears, pulleys, and

levers work. Electrical/Electronic Knowledge: Involves

Vs, . .
knowing how AC/DC current work, and basic
information about vacuum tube and
semiconductor operation and other general
information about electricity and electronics.

Requires knowing how complex. or 7
interrelated sets of basic
mechanical equipment work.
- -Knowing how to repair an automobile
6 ___|
S 1
4
<g—— Know how to use a chair-pulley
engine hoist on your car
K J S
, , 2
Requires knowing how one simple
piece of mechanical equipment :
works 1 <®@——  Know how to raise a car jack

Figure 4-1
Example of the F-JAS Knowledge Requirements Scale for Mechanical Knowledge
& ishman, 1992) '
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Table 4-1.
Source of Original Knowledges*

Knowledge

Source*

O
O
]

Prediger

Fleishman

McKinney & Greer

Administration & Management

Anthropology & Sociology

Art

Biology & Physiology

Building & Construction

Chemistry

Clerical

Computers

Designing

Ecology

Economics & Accounting

Education & Training

Electricity

Electronics

Engineering & Technology

Food Preparation

Food Production

18

Geography & Map Reading

Geology & Mineralogy

20

History & Archeology

21

Legal, Gov't Regulations, & Jurispruden

22

Maintenance & Repair

23

Materials

24

Mathematics

25

Measurement

26

Mechanical

27

Medicine & Dentistry

28

Meteorology

29

Money

30

Music

31

Personal Care &n Hygiene

32

Personnel & Human Resources

33

Philosophy & Theology

34

Physics

35

Politics & Lobbying

36

Production & Processing

37

Psychology

38

Public & Customer Service

39

Safety & Security

40

Sales & Marketing

41

Sanitation & Cleaning

42

Supply, Packing, & Shipping

43

Technical Drawing

44

Telephone & Telegraph

45

Television & Radio

46

Therapy & Counseling

47

Transportation

48

Weaponry & Military

49

Writing, Language, & Grammer

* Sources are DOT (1991), Prediger (1989), Fleishman (1992), and McKinney & Greer (1985).

ERIC
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Chapter 4: Knowledges

provided potential schemes for categorizing the list of work-oriented knowledges. Also, a report
by the Department of Labor's Secretary's Commission on Achieving Necessary Skills (SCANS,
1992, Peterson, 1992) and the knowledges identified from the DOT provided potential
categories. Based on this prior work, it was decided that seven higher level taxonomic
categories, artistic/creative, business/administrative, mechanical/skilled trades, outdoor work,
professional, scientific, and service sector, captured both the overlap in the categorization
attempts and the bulk of the proposed list of knowledges. The initial knowledge list was sorted
into these seven categories and again reviewed for completeness, ambiguity, and reasonableness
by seven psychologists. Their comments and suggestions were incorporated into the list
resulting in the combining of several knowledges and the deletion of others. The consolidated
list contained 52 knowledges. The increased parsimony of the taxonomy at this stage was at
least partially attributable to the assignment of the knowledges to superordinate categories.

It should be noted that throughout this effort, the issue of specificity level was addressed in
several ways. First, the level-of-specificity of the knowledges was initially targeted to conform
to the level of the abilities in the existing F-JAS system. Second, since the present effort was
intended to be work-oriented but not job-specific, the focus of the knowledges was on cross-job
knowledges rather than occupation-specific knowledges. Third, an underlying "criterion" for the
identification and selection of knowledges for the taxonomy was undergraduate college
departments and major areas of study. It was hypothesized that if the identified knowledge area
was the focus of a department or major, it represented a sufficiently broad yet domain-specific
enough knowledge to warrant inclusion. While this final consideration was not explicitly nor
rigidly applied, it served as a useful guideline for the selection of knowledges in the taxonomy.
Further evidence bearing on the validity and utility of the taxonomy was the observation that
many of the 52 knowledges were in fact represented by college departments and/or by _
educational major subjects and that there were few academic areas that were not covered by this
effort.

Scaling of Knowledges. In earlier work, Fleishman (1992) had developed scales for eleven
general knowledges included as experimental supplements to the F-JAS ability scales. Figure 4-
1 provides an example for one of these scales, which uses the format found reliable for
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Chapter 4: Knowledges

determining ability requirements (see Chapter 8). The same approach was adapted for the
development of scales for the 52 knowledges in the knowledge taxonomy, except that for greater
simplicity, the table showing distinctions with other abilities was dropped.

The list of tasks developed from the review of the DOT, together with other tasks identified
based on the reviewers' comments, was incorporated into a questionnaire covering the 52
knowledges. Raters were asked to make two determinations about each task for a given
knowledge: 1) does the task require any amount of the knowledge; and 2) on a scale of 1 to 7,
how much of the knowledge is required for performance of the task. Raters also were instructed
to make suggestions or changes they felt were necessary to the definitions of the knowledges.
The questionnaire was completed by 19 raters including non-academic professionals and Ph.D.
candidates in psychology.

The data yielded several important findings. First, the interrater reliabilities of the individuals’
ratings on the different tasks in terms of the 52 knowledges ranged from .89 to .98, indicating a
high degree of agreement among raters in the determination of whether or not a task required
some level of the knowledge and what level was required. Second, the range of means and low
standard deviations obtained provided further indications that the raters were generally in
agreement when rating tasks with respect to their knowledge requirements. Ratings of the
"amount of knowledge required” varied across the range of responses; certain tasks were clearly
rated as high, medium, or low in requiring a particular knowledge. Therefore, the rated tasks
were appropriate for use in a behaviorally-anchored rating scale (BARS) format, following the
methodology used by Fleishman (1975; 1992) in developing the ability requirement scales.
Third, there was consensus that three of the knowledges should be combined, resulting in the
final list of 49 knowledges (two were combined and one was deleted based on rater feedback).
This final list was noted by reviewers to be reasonably complete, comprehensive, and well-
defined. Table 4-1 lists and identifies the primary source (i.e., Department of Labor/DOT, 1991;-
Prediger, 1989; Fleishman, 1992; and McKinney & Greer, 1985) of the 49 knowledges in the
knowiedge requirements taxonomy.

It should be noted that the task anchors incorporated in the final task-anchored scale format were
selected on the basis of: 1) the dispersion of their means along the entire range of the scale; 2)
their low standard deviations, which were generally below 1.0, indicating rater

209



Table 4-2
Empirically-Derived Anchors for the Knowledge “Biology and Physiology”

Standard
Task : Mean Deviation
Use a microscope , 2.33 1.32
Know that food goes to the stomach 1.31 0.61
Plant seeds * 1.70 0.95
Dissect a frog* 4.17 0.76
Analyze a DNA strand for mutations 6.92 027
Analyze blood specimens in a medical laboratory 5.54 0.51
Teach students how to dissect worms 4.85 1.17
Isolate a microscopic virus* : 6.77 0.80
Know what the heart does ' 2.85 1.19
Use an adhesive bandage 1.00 0.00
Diagnose the cause of back pain 5.62 0.75
Give a back massage 2.20 0.98
Tape an ankle 3.00 1.07
Choose good walking shoes - 2.33 1.23
Know the functions of every internal organ 5.46 0.94

* Denotes that the task was chosen as a task anchor on the final "Biology and Physiology" scale. Among
the knowledge scales, dimensions such as engineering and technical, computers, personnel, and physics
were selected. Job incumbents were asked to rate these knowledges and abilities on the level necessary
for successful job performance. Across the 75 different jobs, the knowledge scales evidenced substantial
reliability, using an average of approximately 20 raters per job, with interrater reliabilities averaging

over .90. .
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Chapter 4: Knowledges

agreement regarding where the selected anchor task fell on the scale; and 3) their familiarity and
accessibility to the general population. Tasks depicting common, everyday incidents and written
at an acceptable reading level were preferred to more abstract, esoteric tasks. For example,
Table 4-2 contains all of the experimentally derived task anchors for the knowledge "Biology
and Physiology." Although the task "Analyze a DNA strand for mutations" received the
highest rating, accompanied by a very low standard deviation, it was deemed written at too high
a level for the general population. The asterisks in Table 4-2 depict the anchors selected for the
final scale.

Evaluation of the Knowledge Requirements Taxonomy and Measurement System. Several
studies have been conducted that demonstrate the Knowledge Requirements Taxonomy and
measurement system's utility in describing and understanding job performance. One large-scale
study of 75 jobs involved 18 of the knowledge scales (Hauke, Costanza, Baughman, Mumford,
Stone, Threlfall, & Fleishman, 1995). In this effort, a major governmental agency was interested
in validating the key selection measures used by the agency for entry-level positions. The
objective was to cluster the jobs into job families and to select those jobs in each family that best
met the requirements for a test validation study. Additionally, because the organization was
facing staff reductions and a change in organizational direction, there also was interest in
information about job families that could be used in cross training or job placement of current
employees.

Based on a combination of ability and knowledge ratings, 15 job families were identified.
Inclusion of the knowledge scales substantially improved the quality and parsimony of the
solution. For example, addition of the knowledge scales allowed employees in a number of
personnel related positions to be grouped together in a "Personnel Support" job family. Other
job families included "Information Assessment", "Computers", and "Graphics". In each case,
the knowledges were critical in helping to both differentiate and describe the resulting job
families.

The knowledge scales have been evaluated in a study of several State Police jobs (Trooper,
Corporal, Sergeant, Lieutenant), and interrater reliabilities for knowledge profiles were from .90
to .95 when 23 raters were used (Management Research Institute, 1995). Furthermore, the
knowledge profiles differentiated the requirements for the different jobs involved.
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Chapter 4: Knowledges

In another effort for a large financial firm (Mumford, Threlfall, Costanza, Baughman, & Smart,
1992), the critical tasks performed by stock brokers and the knowledges, skills, abilities, and
other characteristics (KSAOs) which contributed to performance on these tasks were identified.
Specifically, the job incumbents identified four of the knowledges as important to job
performance: Economics, Government Regulations & Legal; Sales & Marketing; and Writing,

- Language & Grammar. The results of this study gave some initial indication that the knowledge
scales, albeit a limited number in this industry, were useful in helping to understand job
performance. . ’

Adaptation of the Knowledge Requirements Scales for the DOT Project. Given the amount of
effort invested in development of the Knowledge Requirements Taxonomy and measurement
system (Costanza & Fleishman, 1992) it was hoped that this work could be adapted to provide
the type of cross-occupation descriptive system required by O*NET. Toward that end, the
Knowledge Requirements Scales were pre-tested in the current effort on a sample of job
incumbents from approximately 30 jobs. The interrater reliabilities obtained for the profiles of
knowledges were above .70 for most jobs, despite the use of very small numbers of raters.

The results of this pilot administration and subsequent feedback from the Department of Labor
field staff (OAFCs) provided guidance for making revisions to the knowledge taxonomy and
rating scales. Based on this feedback, staff undertook a systematic process to review and edit the
knowledges, the measurement scales, and the instructions for completing these scales. This
process was designed to make the knowledge taxonomy and measurement scales more suitable
for large-scale administration on the DOT project. Specific objectives of this review were to:

. Ensure the taxonomy’s comprehensiveness in covering all knowledges rzquired
by jobs;

. Standardize the level of specificity of the knowledges;

. Reduce the rating demand by reducing the number of rating scales;

. Allow incumbents to identify knowledge specialty areas required by their jobs;
and ,

. Provide a mechanism by which the knowledge data could be linked to a national

database of job demands and educational information.
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Chapter 4: Knowledges

This process involved the following four steps: 1) update and extend the literature review; 2)
revise the knowledges and knowledge clusters; 3) revise the knowledge rating scales; and 4)
identify and incorporate specialty areas into the knowledge rating scales.

Step 1. Update and extend the literature review. The first step in refining the Knowledge
Requirements Taxonomy and measurement system for use in the new occupational information
system was to update and extend the literature review. This review was extended to update the
previous review of literature on the content and structure of knowledge in both the job and
educational domains.

Knowledge Content and Structure. The beginning of this chapter reviewed an initial search of
the literature to identify and classify knowledges related to the world of work; i.e., knowledges
required to perform the population of jobs. As noted earlier, much of this literature focuses on
the structure and acquisition of knowledge rather than on the definition of knowledge content
required in jobs. Similarly, the earlier review did not uncover a basis or mechanism for

classifying or grouping the large numbers of knowledges required across jobs that were
tentatively identified.

Therefore, ensure the comprehensiveness of the knowledge taxonomy, project staff again
reviewed the literature on the structure and content of knowledge with an emphasis this time on
hierarchical structures for classifying knowledges related to the world of work. In addition, the
review was extended to the classification of knowledges in the educational domain.

Several of the sources identified, although not providing a direct list of knowledges, served as a
means of verifying the comprehensiveness of the knowledge taxonomy. Among these sources
were the SCANS list of skills needed for employment (Peterson, 1992) and the list of
competencies in the Multipurpose Occupational Systems Analysis Inventory--Close-ended
(MOSAIC) (Corts & Gowing, 1992). While these systems are broader in definition than is
desired, a mapping of their skills and competencies against the knowledge taxonomy confirmed
that no major knowledges had been omitted in the taxonomy.

In addition to literature related to the job domain, literature dealing with specific educational
knowledge content was covered. An example of this literature is the Classification of
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Chapter 4: Knowledges

Instructional Programs (CIP) (Morgan, Hunt, Carpenter, 1990), a document which lists academic
courses of instruction being offered through U.S. colleges and universities. While this literature
is relevant, it is not comprehensive enough for our purposes. Since it focuses on the curriculum
taught by our educational institutions, it does not reflect all knowledge requirements of U.S.
jobs. For example, many jobs require knowledges that are acquired on the job and/or are learned
in non-academic settings (e.g., apprenticeships).

The expanded search did not reveal a comprehensive taxonomy of job-related knowledges.
However, it did reveal an emerging system for combining and classifying Occupational
Employment Statistics (OES) information and CIPS educational information. This system,
currently under development by the National Occupational Information Coordinating Committee
(NOICC), is an evolving hierarchical system for grouping 244 National Units of Analysis (NUA)
into 42 Broad Groups and 15 Super Clusters (NOICC, 1995). The NOICC clustering hierarchy
links these NUAs to over 800 OES occupations and over 1400 CIP programs. This clustering
hierarchy provides a mechanism for matching job market demand and institutional supply data
gathered at the state level by State Occupational Information Coordinating Committees
(SOICC). '

Although the NOICC clustering hierarchy is still under development, the system was deemed
most appropriate for evaluating the comprehensiveness and classification of knowledges in the
knowledge taxonomy. This hierarchical clustering information, made available through the
cooperation of NOICC, served as a basis for carrying out Step 2 (revising the knowledges and
knowledge clusters) and for Step 4 (identifying and designing a mechanism for adding specialty
area information to the knowledge rating scales).

Step 2. Revise the knowledges and knowledge clusters. Following the review of recent
literature, the second step was to revise the knowledges and knowledge clusters. This involved
an examination of the comprehensiveness and organization of the knowledge list and
standardization of the level of specificity across the knowledges. The goal was to develop a
more parsimonious set of knowledges classified into broader clusters. One means of establishing
the content validity of the knowledge classification scheme was to compare the original
classification with that created using an independent methodology, i.e., the NOICC scheme.
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Chapter 4: Knowledges

Although not identical, the NOICC system and our lknowledge classification schema were very
similar in terms of the numbers and content of knowledges and knowledge clusters. For
example, the Knowledge Requirements Taxonomy had 14 knowledge clusters and 49
knowledges compared to 15 NOICC super clusters and 42 broad groups. Unlike the Knowledge
Requirements Taxonomy, NOICC further decomposed the 42 broad knowledge groupings into
244 Units of Analysis which combine information from job demands and institutional supply.
This comparability in the numbers and content of the knowledge and clusters suggests a similar
overall level of specificity in the two systems.

A more direct comparison of the Knowledge Requirements Taxonomy and NOICC structures
provided additional information related to the comprehensiveness and level of specificity of the
knowledges. Each of the 49 knowledges was mapped onto the 42 NOICC broad groups by five
research psychologists familiar with the original knowledge definitions and measurement
system. This comparison revealed that the knowledges in our taxonomy covered all areas
contained in the NOICC system. In some instances, the two classification systems were
virtually identical. For example, the Legal, Government, & Jurisprudence knowledge mapped
directly onto NOICC Legal Services; and the Education & Training knowledge mapped onto the
NOICC Education group, etc. In other instances, a single knowledge covered several NOICC

. broad groups and vice versa. For example, the single Sales & Marketing knowledge covered
two NOICC broad groups of Marketing/Advertising and Sales; and the single NOICC broad
group of Management covered two knowledges of Administration & Management and Personnel
& Human Resources. T

These differences between the Knowledge Requirements Taxonomy and NOICC knowledge
classification systems were carefully reviewed to determine the most appropriate level of”
specificity for the knowledges to be used in the O*NET. In instances where NOICC provided

- several broad groups to cover a single knowledge area or where several of the knowledges
covered a single NOICC broad group, research staff determined if the knowledge should be
combined with others or further broken down. Based on this evaluation and a requirement to
reduce the demands on raters, several of the 49 knowledges were combined. The result was a
more parsimonious set of 33 knowledges. These revised knowledges appeared to:

4-13 01

(1]




Chapter 4: Knowledges

. Encompass a discrete body of facts related in terms of its organizing principles
and structure;

. Have a simple structure, i.e., overlapping as little as possible with other
knowledges;

. Have sufficient homogeneity of content to be ratable on a single scale;

. Be useful in discriminating between jobs and job levels; and

. Be useful in classifying people in terms of level of knowledge.

Once these revisions were made, the revised 33 knowledges were grouped into 10 knowledge
clusters, again examining the NOICC 15 super cluster structure for comparability. Then, the 33
knowledges were mapped onto the NOICC 42 Broad Groups to provide a crosswalk between the
two systems (see Table 4-3).

Attention was given to the order of presentation of the revised knowledge clusters and the
specific knowledges within each cluster. Initial data from the limited range of jobs in the pilot
study suggested that some of the original 49 knowledge constructs differed according to their
general applicability across occupations. That is, some of the knowledges appeared to be
applicable to a broader range of jobs, whereas other knowledges seemed to apply to a narrower
range of jobs. Therefore, a decision was made to organize the scales in a more meaningful way.

To assist in reorganization of the knowledge clusters and knowledges within these clusters, a
panel of four psychologists rationally grouped the knowledges into clusters, based on their
perceived similarity and relatedness. Cluster headings were then reviewed to ensure their
meaningfulness to the raters. Next, the knowledges were independently rated by another panel
of four psychologists to determine the likelihood that they would be relevant across the general
population of jobs in the economy. Knowledges that were found to apply to a broader variety of
occupations were labeled cross-functional, and knowledges considered likely relevant to a
smaller range of jobs were called occupation-specific. Within each cluster, the knowledges were
arranged so that the more general cross-functional knowledges appeared first, followed by the
more occupation-specific knowledges. Table 4-4 presents the reordered Knowledge
Requirements Taxonomy, including the cluster headings. Clusters with a higher proportion of
cross-functional knowledges were placed toward the beginning of the questionnaire. This
reor *ering was done to ensure that more raters will encounter knowledges relevant to their jobs
_eari.<rT in the questionnaire.
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Step 3. Revise the knowledge rating scales. A panel of six research psychologists undertook an
extensive review of the 33 knowledge rating scales. The goal of this review was to combine the
definitions, level descriptors, and task anchors from any of the 49 original knowledge scales that
had been combined. The panel, first independently and then as a group, edited each knowledge
rating scale including the knowledge definition, the high and low level descriptors, and the task
anchors. In those instances where several knowledges had been combined, the definitions and
high/low descriptors were revised to reflect the broader knowledge; and task anchors were
revised, deleted, or added as needed. All scale values for task anchors were reviewed to ensure
their proper placement. In cases where new task anchors were added to the scales, the precise
scale values of all existing and new task anchors were determined, first by individual ratings and
then by group consensus. (Appendix 4-A presents a list of the scale values for all task anchors
across the 33 knowledge areas.)

In addition to revising the knowledge scale content, the editing process was designed to increase
the scales' clarity and make the reading level more appropriate for incumbents whose jobs
require less demanding reading levels and cognitive skills. Scale anchors were checked and, if
necessary, replaced to make them less esoteric and more readily identifiable by different
incumbent populations. Other anchors were reviewed to ensure that they reflected sufficient
amounts of the knowledge required and did not appear trivial to job incumbents.

To recap, Steps 1 through 3 were considered effective in meeting the stated objectives of
ensuring the comprehensiveness of the taxonomy to cover all knowledge domains required by
jobs, standardizing the level of specificity of the knowledges, and reducing the rating demand on
incumbents. The result of these steps was a set of 33 knowledges classified into 10 broader
knowledge clusters. '

Step 4. Identify and incorporate specialty areas into the knowledge rating scales. The final
step in refinement of the knowledge rating scales was to enable raters to identify their specialties
within each of the 33 knowledges, doing so in an efficient manner. This step heavily relied on
the work currently underway by NOICC to group job demand and institutional supply
information as represented by OES occupations and CIP programs. In doing this, we designed a
flexible mechanism for linking the O*NET knowledge taxonomy to the NOICC and other
national databases.
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Table 4-4

Knowledge Requirements Taxonomy Organized by Cluster

Business and Management

—

Administration and

Management
2. Clerical
3. Economics and Accounting
4. Sales and Marketing
s. Customer and Personal Service
6. Personnel and Human

Resources
Manufacturing and Production

7. Production and Processing
g. Food Production

Engineering and Technology

9. Computers and Electronics
10. Engineering and Technology
11. Design

12, Building and Construction
13. Mechanical

Mathematics and Science

14. Mathematics

15.  Physics

16.  Chemistry

17.  Biology

18. Psychology

19. Sociology anc Anthropology
20. Geography

Health Services
21.  Medicine and Dentistry
22.  Therapy and Counseling

Education and Training

23.

Education and Training

Arts and Humanities

24.  English Language
25.  Foreign Language
26.  Fine Arts
27.  History and Archeology
28.  Philosophy and Theology
Law and Public Safety
29.  Public Safety and Security
30. Legal, Government, and
Jurisprudence
Communications
31.  Telecommunications
32. Communications and Media
Transportation
33.  Transportation
4-17
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Chapter 4: Knowledges

To identify specialty areas within each of the 33 knowledges, staff derived the crosswalk
information presented earlier in Table 4-3. For each knowledge area, five research psychologists
rated the extent to which the knowledge and the NOICC broad groups were related. For each
knowledge, the staff examined all related NOICC broad groups, units of analysis and their
associated demand and supply information. It was from the 244 NOICC units of analysis and
related demand and supply information that representative specialty areas were derived. Rules
for selecting/creating specialty areas included the following:

. First, research staff selected the NOICC units of analysis that best represented the
knowledge. Here, the goal was to generate between 2 and 10 specialty areas
within each knowledge.

. If the NOICC units of analysis were too numerous (i.e., were greater than 10 in

number), those with the largest populations of demand and supply were selected.
In some instances, related NOICC units of analysis were combined (e.g., separate
Engineering and Engineering Technology units of analysis were combined).

. If the NOICC units of analysis were too sparse (i.e., fewer than 2), the demand
and supply information was examined to derive specialty areas.

. To the extent possible, NOICC units of analysis terminology was used to name
the specialty areas. When it was necessary to use the demand or supply
information, the terms were modified to reflect content areas rather than job titles
OT course names.

This step resulted in a set of 214 specialty areas (see Appendix 4-B) across the 33 knowledges.
These specialty areas are intended to gather information only for those knowledges that apply to
an incumbent’s job. When a given knowledge is deemed not applicable to the job, no specialty
area ratings will be required. In this way, the rating process should be able to gather more
information while reducing the demand on any single rater.

Figure 4-2 shows the format of the final knowledge rating scales. These rating scales ask the
respondent to provide three ratings for each knowledge. First, they are asked, “What level of
this knowledge do I need to perform this job?” If the knowledge is not relevant (NR) at all for

4-18

221



Chapter 4: Knowledges

performance on the job, then the rater moves to the next knowledge. If the knowledge is relevant
for performance on the job, the rater is asked “How important is this knowledge to performance

_on this job?” after which he/she selects those specialties that are relevant. The complete
knowledges questionnaire is Appendix B in Volume IL

Conclusion

The Knowledge Requirements Taxonomy and measurement system discussed in this chapter is
based on an extension of the ability requirements approach developed by Fleishman and his
colleagues (Fleishman & Quaintance, 1984; Fleishman, 1975, 1991; Fleishman & Mumford,
1991). This methodology has been used to develop constructs and associated measurement
scales exhibiting high reliability, internal validity, and external validity. The knowledge scales
were created beginning with a review of the cognitive, vocational, training, and job analysis
literatures. Knowledge categories were broadened, narrowed, altered, or discarded based on the -
review, ratings, and comments of multiple professional psychologists. Task anchored type
measurement scales also were developed empirically so that the task anchors represented
different levels of a particular knowledge and had high reliability with regard to their positions
on the scales. Special attention was given to making the scales readable, understandable, and
"user friendly".

Preliminary use of the scales has revealed their high reliability across raters and their utility in
describing and understanding worker performance for multiple jobs. The scales have also
proven useful in meaningfully classifying jobs in terms of the underlying knowledges needed to
perform the jobs. As part of the O*NET, the taxonomy of knowledge requirements and its
companion measurement system should make an important contribution in the understanding of
worker attributes required to successfully perform a very wide variety of jobs. The inclusion of
occupational specialty data with each rating scale will allow linkage of the knowledges to other
national occupational and educational databases. The knowledge content, structure, and scales
should prove useful in areas such as job analysis, person/job matching, job training and
retraining, career/occupational counseling, job analysis, vocational interest assessment, and the
development of job families. Used in concert with the other descriptive systems within O*NET,
the knowledge scales will help us to more completely and accurately describe and understand the
world of work at both cross-functional and occupation-specific levels.
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1. Administrative Knowledge of planning, coordination, and execution of business
functions, resource aallocation, and production
and Management

Level

What level of this knowledge is needed to perform this job?

7
Required knowledge o f high-level
business administration such as being
the CEO of a major industrial company 6
“®—— Manage a $10 million company
5 - Administer a large retirement and
nursing care facility
-@———  Monitor progress of a project to
ensure timely completion
4 e ————
3 _ 1
- Plan an effective staff meeting
2 ——————————
Requires knowledge of basic «ag—— Sign a pay voucher
management such as monitoring a
group filling out job applications
1

NR Not relevant at all for performance on this job

Importance
How important is this knowledge to performance on this job?

Not Somewhat Very Extremely
Important Important Impotant Important Important
. . ; ; |
| | | | |
1 2 3 4 5

Job Specialty Requirements
Which of the following specialties are relevant to this job? (Mark "R" for Relevant and "NR" for Not Relevant)

R NR Business Administration R NR Medical Service Management

R NR Construction Management R NR Personnel and Human Resource Management

R NR Engineering, Mathematical, and Sciences R NR Public Administration
Management
R NR Food Service and Lodging Management Other(s)
(Please specify)
Figure 4-2
S ‘d‘ *nowledge Requirements Scale for Administration & Management
D ‘ 4‘20 f‘) n
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Appendix 4-A :
_ Scale Values of Tasks Representing Different Knowledges*

Selected Knowledge -task items

1. Administration and Management
Manage a $10 million company.
Administer a large retirement and nursing care facility.

Monitor progress of a project to ensure timely completion.

Plan an effective staff meeting.
Sign a pay voucher.

2. Clerical
Organize storage system for company forms.
Type 30 words per minute.
File old letters alphabetically.

3. Economics and Accounting

Keep a major corporation's financial records.

Approve a multi-million dollar loan to a real estate developer.
Develop financial investment programs for individual clients.

Keep financial records for a family business.
Answer billing questions from credit card customers.

4. Sales and Marketing

Develop a marketing plan for a nationwide phone system.

Call a list of clients to introduce them to a new product line.

Sell cakes at a bake sale.

Respond to citizen's request for assistance after a major natural disaster.

Cater a large wedding.

Work as a day care aide supervising ten children.
Run a hospital cleaning service.

Provide air flight arrival times over the phone.
Process customer dry-cleaning drop-off.

6. Personnel and Human Resources :

Design a new personnel selection and promotion system for the Army.
Conduct negotiations between labor and management to settle a dispute

over wages :
Interview applicants for a secretarial position.
Fill out a medical claim form.

0

bor b

5.9
5.0
4.3
2.5

18

5.2
3.1
2.2

6.1
6.1
4.5
3.6
2.2

5.8
4.0
1.7

6.5

5.0
4.0
4.0
2.0
2.0

6.4

5.0

3.2
2.3



Appendix 4-A (continued)
Scale Values of Tasks Representing Different Knowledges (con't)*

Selected Knowledge -task items

7. Production and Processing

‘Manage a food processing plant.

Manage an international shipping company distribution center.
Supervise an appliance assembly line.

Pack glassware to be shipped airmail.

Put a computer back into its packing materials.

8. Food Production
Run a 100,000 acre farm.
Operate a commercial fishing boat.
- Keep an herb box in the kitchen.

9. Computers and Electronics
Create a program to scan computer disks for viruses.
Fix a two-way radio in order to transmit a message.
Use a word processor.
Operate a VCR to watch a pre-recorded training tape.

-10.  Engineering and Technology

Design an efficient and clean power plant.

Plan for the impact of weather in designing a bridge.
Design a more stable grocery cart.

Install a door lock.

11.  Design

Develop detailed desigh plans for a new high rise office complex.

Understand air conditioning and heating diagrams.
Plan for the remodeling of a kitchen.

Make fumiture layouts for your home.

Draw a straight line 4 3/16 inches long.

12.  Building and Construction .
Build a high rise office tower.
Estimate the cost of developing a housing project.
Fix a plumbing leak in the ceiling.
Choose the proper type of wood for adding a deck onto a house.
Saw a board in half.

6.0
6.0
4.5
2.8
1.5

6.4
4.8
2.2

6.0
5.0

3.0

1.2

6.7
58
3.8
1.9

6.3
5.0
4.2
2.3
1.8

6.5
5.2
4.0
2.5
1.2



Appendix 4-A (continued)
Scale Values of Tasks Representing Different Knowledges (con's)*

Overhaul an airplane jet engine.
Replace a valve on a steamn pipe.
Fix a leaky faucet. ’
Replace the filters in a furnace.

14.  Mathematics
Derive a complex mathematical equation.
Analyze datz to determine areas with the highest sales.
Add two numbers.

15.  Physics -
Design a cleaner burning gasoline engine.
Calculate water pressure through a pipe.
Use a crowbar to pry open a box.

16.  Chemistry

Develop a safe commercial cleaner.
Use proper concentration of chlorine to purify a water source.
Use a common household bug spray.

17.  Biologv
Isolate and identify a microscopic virus.
Investigate the effects of pollution on marine plants and animals.
Dissect a frog. '
Feed domestic animals.

18. v
Treat a person with a severe mental illness.
Develop a job performance appraisal system.
Understand the impact of alcohol on human responses.
Soothe a sad friend.
Monitor several children on a playground.

19. ciojogy pology

Develop a new theory about the development of early civilizations.

Write a pamphlet about cultural differences.
Read a story about another culture.

N
[y

6.5
4.7
2.5
2.0

6.0
4.2
1.1

6.1
3.8
1.2

6.3
4.0
1.5

6.8
54
3.0
1.2

6.4
5.5
3.8
2.3
1.8

6.5
4.8
2.4



Appendix 4-A (continued)
Scale Values of Tasks Representing Different Knowledges (con')*

Selected Knowledge -task items Scale Value

20.  Geography - :
Develop a map of the world showing mountains, deserts, and rivers. 6.5 .
Identify Turkey on a world map. 4.0
Know the capital of the United States. 1.9
21.  Medicine and Dentistry
Do open-heart surgery. 6.9
Diagnose appendicitis from a patient's symptoms. 5.5
Fill a tooth cavity. 45
Take a person's blood pressure. : ' 2.7
Use a small bandage. 1.1
22:  Therapy and Counseling
Counsel an abused child. 6.0
Design a physical therapy program to rehabilitate stroke victims. 6.0
Provide job counseling to the unemployed. 4.2
Put ice on a sprained ankle. ‘ 1.9
23.  Education and Training | |
Design a training program for new employees. - 59
Teach a high school general sciences course. - 5.0
Lead a quality improvement seminar. : 4.2
Show someone how to bowl. : 1.9
24.  English Language
Teach a college English class. 58
Edit a feature article in a local newspaper. : 4.2
Read a complicated historical novel. 3.5
Write a thank-you note. 1.5
25.  Foreign Language -
Provide spoken translation of a political speech while listening to
it at an international meeting. ' 6.8
Write an English language review of a book written in a foreign language. 5.4
Use a foreign language dictionary to translate a business letter. 3.8
Ask directions in a foreign city. 2.9
Say "please" and "thank you" in a foreign language. L5
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Appendix 4-A (continued)
Scale Values of Tasks Representing Different Knowledges (con't)*

Selected Knowledge -task items

26.

27.

. 29.

30.

31.

Fine Arts

Compose a symphony.

Design an artistic display for a major trade show.
Play a minor part in a local theater play.

Teach students how to mix primary colors.
Attend a popular music concert.

History and Archeology

Determine the age of bones for placing them in the fossil history.

Assess the impact of the industrial revolution on manufacturing.
Teach local history to school children. '
Take a class in U.S. history.

Compare the teaching of major philosophers.
Understand another culture's religious practice.
Read a chapter in a popular philosophy or religious book.

Public Safety and Securd

Command a military operation.

Secure a crime scene.

Inspect a building site for safety violations.
Load and shoot a weapon.

Use a seatbelt.

Legal. Government. and Jurisprudence

Be ajudge in a federal court.
Argue a criminal case in court.

- Lobby for political support of a new bill.

Prepare documents and title papers for the purchase of a house.
Register to vote in a national election.

el I

Develop a new, world-wide telecommunications network.
Find the cause of static on a line.

Operate a television camera.

Install a satellite TV dish.

Dial a phone.

231

6.8
5.0
3.1
2.0
1.1

6.2
54
4.0
2.7

5.7
3.9
1.8

6.2
5.0
4.0
2.5
1.1

6.0
5.1
4.0
3.7
2.0

6.8
4.3
3.2
2.2
1.2



Appendix 4-A (continued)

Scale Values of Tasks Representing Different Knowledges (con't)*

Selected Knowledge -task items

32.  Communications and Media

Produce a combined TV, radio, and newspaper campaign to inform

the public about world hunger.
Write a novel.
Be a disk-jockey on the radio.
Write a thank-you note.

33.  Transportation

Control air traffic at a major airport.
Steer a large freighter through a busy harbor.

Select the best way to transport senior citizens to shopping areas.
Arrange to transport a large crate from the U.S. to the Orient.

Take a train to work.

*Adapted from Fleishman (1992) and Costanza and Fleishman (1992).

&o
%)

o

Scale Value

6.4
5.2
38
1.8

6.0
5.0
3.0
3.0
1.5



Appendxx 4B
Selected Specialties within the Knowledge Reqwremem‘s Taxonomy

1. Administration and Management 6.£emo.nn£Land.Human_R:sQum§§

Business Administration

Construction Management

Engineering Mathematics and Science

Food Service and Lodging Management
Medical Service Management

Personnel and Human Resource Management
Public Administration

Human Resource Management
Interviewing and Hiring

-Labor Relations

Management Analysis
Personnel Research
Training

7.
2. Clerical Clothing Production
Banking Support Food Processing Production
Bookkeeping . Home Furnishing Production
Computer Operations Line Supervision
Data Entry Metal Production and Processing
Health Unit Coordinating Printing and Publishing
“Legal Secretarial Quality Control and Inspection
Medical Secretarial
Office Clerical 8. Food Production .
Receptionist Agricultural and Business Management
Stenography Agricultural Sciences

Stock and Warehousing

3. Economics and Accounting

Accounting

Economics

Financial Management
Securities and Investments

4. Sales and Marketing

Advertising and Public Relations
Fashion and Apparel

Animal Husbandry and Production
Animal Sciences
Crop Production
Fishing and Wildlife Management

Food Services

9. Computers and Electronics

Computer Programming

.Computer Science

Computer Technology
Electrical and-Electronics Technology

Food Marketing Systems Analysis

Insurance ‘

Purchasing 10.

Real Estate . Aeronautical and Astronautical Engineering

Retailing and Wholesaling
Vehicle Sales and Service

5. Customer and Personal Service

Barbering and Cosmetology
Bartending

Cashiering

Child Care and Home Management
Flight Attending

Chemical Engineering

Civil Engineering

Electrical Engineering

Industrial Engineering

Materials Engineering

Mechanical Engineering

Mining, Petroleum, and Nuclear Engineering
Surveying

Food Preparation 11. Design
Food Service Architecture
Hospitality Service Drafting

Housekeeping and Custodial
Laundry and Dry Cleaning
Meatcutting and Butchering
Travel Service

Industrial Design
Interior Design
Technical Theater Design
Physical and Theoretical Chemistry
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Appendlx 4-B (continued)
SeIected Specidlties within the K nowIedge Reqwmments Taconomy

12. Building and Construction 17. Biology
Bricklaying Biochemistry
Carpentry Botany
Concrete Cell and Molecular Biology
Construction and Building Inspection Ecology
Construction Equipment Operations Genetics
Drywall and Plaster Marine and Aquatic Biology
Electrical Power Microbiology and Bacteriology
Painting and Paperhanging Nutritional Science
Plumbing Physiology
Structural Metal Zoology

13. Mechanical 18.
Agricultural Mechanics Clinical Psychology
Aircraft Mechanics Cognitive Psychology
Appliance Repair Community Psychology
Automobile Mechanics Counseling Psychology
Building Maintenance Developmental Psychology
Engine Repair Experimental Psychology
Heavy Equipment Repair Industrial/Organizational Psychology
Instrument Repair Physiological/Biological Psychology
Light Equipment Repair Social Psychology

14. Mathematics 19. y
Accounting Anthropology
Actuarial Science Archeology
Applied Mathematics Criminology
Operations Research Demography and Population
Statistics Sociology

Urban Affairs

15. Physics _
Astronomy 20. Geography
Astrophysics Cartography
Atmospheric Sciences and Meteorology Geography
Earth and Planetary Sciences
General Physics 21. Medicine and Dentistry
Geology Chiropractic
Nuclear Physics Community and Home Health
Oceanography Dentistry
Optics and Acoustics Medicine

Nursing

16. Chemistry : Pharmacology
Analytical Chemistry Psychiatry
Biochemistry Speech Pathology and Audiology
Inorganic Chemistry Surgery
Medicinal and Pharmaceutical Chemistry Veterinary Medicine
Organic Chemistry
Polymer Chemistry



Appendix 4-B (continued)
Selected Specialties within the Knowledge Requirements Taxonomy

28. Philosophy and Theology

22.

Educational Counseling

Occupational Therapy

Physical Therapy

Psychiatric and Mental Health Counseling
Recreational Therapy

Speech Pathology and Audiology

Social Work

Vocational Counseling

23. Education and Training

Educational Administration
Instructional Design

Pre-School Education

Elementary Education

Secondary and Vocational Education
College and University Education
Special Education

Adult and Continuing Education
Professional Training

24EnzlmlLLanguagg

Editing

English Literature

Creative Writing

Joumnalistic Writing
Linguistics

Technical and Business Writing

25. Foreign Language

Foreign Language Interpretation
Foreign Language Literature
Foreign Language Translation
Linguistics

Specify Language(s) required

26. Fine Arts

27.

Art and Crafts

Dance

Dramatic and Theatrical Arts
Film-Video Making and Cinematography
Music

Photography

African History

American History

Archeology

Asian History

European History

General History

History of Science and Technology

Ministry

Missions and Missionary Studies
Pastoral Counseling

Philosophy

Religious Education

Theology

29. Public Safety and Security

30.

Corrections

Criminal Investigation

Fire Fighting

Fire Inspection and Investigation
Military Technologies

Police Patrol

Security Services

Jurisprudence

Legal Representation

Paralegal and Legal Support Services .
Political Science and Govemment |

31. Telecommunications

32.

Central Office and Switches

Electrical and Electronics Engineering

Radio and Television Broadcasting Technology
System Installation and Repair

Archival Science

Creative Writing

Journalism

Library Science

Printing and Publishing

Radio and Television Broadcasting
Technical and Business Writing

33. Transportation

Airplane Piloting

Air Traffic Control

Railroad Operations

Truck and Bus Transportation
Water Transportation
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Chapter 5

Education
Lance E. Anderson
American Institutes for Research

Introduction

This chapter deals with issues related to job knowledge discussed in Chapter 4, but the
emphasis here is different. In this chapter, we focus on identifying types of education,
coursework, and other training required for the job. Therefore, we do not focus on
knowledge per se, but on how and when it must be acquired. While the concepts "knowledge
required” and "education required” appear somewhat redundant, the two often are quite
distinct in actual use-- educational programs often do not map well onto knowledges needed
to perform the job (Commission on the Skills of the American Workforce, 1990). Yet,
educational experience often is the only information available about individuals to indicate
knowledge acquisition. This likely is the reason that information on education is commonly
sought by users of the DOT (Westat, 1993). Therefore, we have chosen to examine education

as a separate issue in this chapter.

As the APDOT report (U.S. Department of Labor, 1993) notes, formal education or learning
acquired through secondary schools, vocational-technical schools, colleges, and universities
should be considered within the framework of O*NET. Education requirements have
traditionally been important in characterizing occupations. The reason for this is simple —
there is a clear intuitive link between education and the development of basic skills and
knowledge needed to do a job. Education naturally has a significant influence on the
development of general knowledges and skills (Snow & Swanson, 1992; Ward, Bymes, &
Oventon, 1990). Recognition of the relationship between education and the acquisition of
general knowledge and relevant basic skills (Halpern, 1994) has led many investigators to use
educational experience as a proxy for information bearing on general knowledges and skills.
Because educational experiences represent a developed capacity of the individual influencing

5-1
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the acquisition of knowledge and basic skills, requisite educational background may also
represent another attribute of the worker that should be used to describe cross-job differences

in terms of relevant person requirements.

For this reason, education has and will continue to have a significant role in the selection of
employees (Dye & Reck, 1988). In fact, research has indicated that over the past 30 years
there has been a growing reliance on education for selecting employees (Monahan &

- Muchinsky, 1983). This is likely due to the fact that evaluations of education are relatively
cheap and easily accessible. The widespread use of educational variables as entrance criteria
into occupations makes them essential to many users of the DOT (U.S. Department of Labor,
1991). According to a recent survey of DOT users (Westat, 1993), a majority of users in
virtually every user group viewed information on education to be "very important”. Some of

the current uses of information about education include:

. career selection

. career planning

. curriculum development

. human resources management

. vocational rehabilitation counseling

This means that education data collected on jobs are currently used (at a minimum) by career
counselors, employers, students, training developers, and job seekers.

- There is evidence that education data will become even more important in the future. The
U.S. workplace has changed and will continue to change in a number of ways that will
increase the importance of accurate education information. The workplace will likely become
more complex as technology and the prospects for a global economy grow (Goldstein &
Gilliam, 1990). Individuals will need to be better educated to deal with these complexities.
In addition, national demographic trends predict that those segments of our population that are
growing the fastest have tended to be from less educated ciréumstances (Fullerton, 1985).
Various commissions (e.g., Commission on the Skills of the American Workforce, 1990;
Commission on Workforce Quality and Labor Market Efficiency, 1989) have agreed that our
present workforce too often is poorly prepared for high-performance work because of
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Some actions have been taken at the national level to encourage academic institutions to
provide education that has a direct link to preparing individuals for joining the workforce.
The Secretary's Commission on Achieving Necessary Skills (SCANS), formed by the former
Secretary of Labor, examined the demands of the workplace and defined a set of -
competencies and foundation skills needed by today's and tomorrow's workplace (SCANS,
What Work Requires of Schools, 1991; SCANS, Learning a Living: A Blueprint for High
Performance, 1992). Education 2000 was a broad policy initiative of the Department of
Education that laid out what citizens of all ages should know and be able to do to live and
work productively and what educational and training institutions must do to help meet those
needs. The federal Departments of Labor and Education jointly have launched National Skill
Standards to promote the development of voluntary skill standards in different industries by
involving all stakeholders, industry associations, unions, and educators. Thus, it is fitting that
O*NET should incorporate a taxonomy of education descriptors that will enable the
educational requirements of different jobs to be identified and compared.

Taxonomy Development
Our approach to developing a taxonomy of education items for the O*NET was to:

. define what users want in terms of education data

. examine education literature for education taxonomies

. examine how educational data are gathered in organizations
. develop brief, clear, easy to read items

What users want from education descriptors. Based on an examination of the results from
the recent Westat (1993) and APDOT (1993) report , it is clear that users want an indication
of: :

. the amount of formal education needed to enter the job

. the type of education needed to enter the occupation
— education setting (e.g., high school, college, certificate program)
—  type of instructional program and subject areas '

. the degrees and certificates required '
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Examination of education literature for taxonomies. Some of the education data that users
desire could fit within a taxonomic scheme, while other pieces of data do not. Types of
education, such as the course major, the education setting, and the subject areas can be
described through taxonomies. A single variable, such as the "amount" of formal education
needed to do a job does not require a taxonomy — it stands on its own. Accordingly, we set
out to find taxonomies for course major, education setting, and subject area. An examination
of the education literature and educational taxonomies currently in use revealed these four
kinds of taxonomies:

e  Bloom's (1956) taxonomy of educational objectives — which focuses on levels
of knowing (e.g., comprehension vs. synthesis vs. evaluation).

o Gagne's (1985) taxonomy of learning — where intricate learning hierarchies have
been developed that focus on instructional techniques

e Classification of Instructional Programs (U.S. Department of Education, 1990)

e  Subject taxonomies used in recent national teacher surveys (U.S. Department of
Education, 1993) '

The first two taxonomies are useful for understanding how individuals learn, and how best to
develop training to address a given subject and audience. But they are not particularly useful
in an occupational information .system. The variables in these taxonomies are not likely to
vary greatly across jobs, and in fact, do not focus on what users are most concerned about
when it comes to looking at educational data.

The third and fourth taxonomies contain descriptors of great interest to a broad audience
concerned about the educational requirements of different occupations. Both taxonomies have
been developed and used by the U.S. Department of Education.

The APDOT transition team (Campion, Gowing, Lancaster, & Pearlman, 1994) suggested that

the Classification of Instructional Programs (CIP) may be a useful starting place in deriving
an instructional programs taxonomy. Examination of the CIP revealed a taxonomy of many

 different instructional programs, including high school programs, certificates at various levels,
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undergraduate and graduate programs, and adult education programs. This taxonomy is
particularly useful because it is crosswalked to the current DOT and the Occupational
Employment Statistics job families. Accordingly, we decided to use the CIP "Academic and
Occupationally Specific Programs" listing to code open-ended responses to an item regarding
course major. This taxonomy has three levels of specificity. The shortest, most general level
lists 40 program categories listed. At a more specific level, these 40 categories are
subdivided into at least 300 programs, and a yet more specific level subdivides these 300-plus
programs into upwards of 1800 programs. Figure 5-1 provides examples from each level of
the CIP taxonomy of Academic and Occupationally Specific Programs.
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Level 1 (40 categories)

Agricultural Business
and Production
Agricultural Sciences w
Conservation and
Renewable Natural
Resources

Architecture and Related
Programs

Area, Ethnic, and
Cultural Studies
Marketing Operations/
Marketing Distribution

Level 2 (300+ categories)

Agriculture/Agricultural
Sciences, General
Animal Sciences

Food Sciences and
Technology

Plant Sciences &

Soil Sciences
Agriculture/Agricultural
Sciences, Other

Level 3 (1800+ categories)

Plant Sciences, General
Agronomy and Crop
Science

Horticulture Science
Plant Breeding and
Genetics

Agricultural Plant
Pathology

Plant Protection (Pest
Management

Range Science and
Management

Communications Plant Sciences,.Other
e Communications

Technologies
Figure 5-1

Classification of Instructional Programs (CIP): Academic and Occupationally Specific
Programs. Examples from the Three Levels of Specificity

We have chosen to use the most general level of the taxonomy (Level 1) to describe jobs in
the new Occupational Information System. We decided to use this level of specificity
because:

« it fits with the level of specificity at which jobs will be described by other variables
within O*NET

» users would not likely need more specific information

« specific instructional program taxonomies might change over time which would lead to

high maintenance costs
e it would be the least burdensome in terms of coding requirements

The taxonomy of instructional program (at the most general level) is presented in Table 5-1.
Each category is listed according to its CIP code number.

While the CIP taxonomy may be useful for describing course major, we also need a taxonomy
to describe coursework/subjects required for the job. Another taxonomy developed by the
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undergraduate and graduate progréms, and adult education programs. This taxonomy is
particularly useful because it is crosswalked to the current DOT and the Occupational
Employment Statistics job families. Accordingly, we decided to use the CIP "Academic and
Occupationally Specific Programs" listing to code open-ended responses to an item regarding
course major. This taxonomy has three levels of specificity. The shortest, most general level
lists 40 program categories listed. At a more specific level, these 40 categories are subdivided
into at least 300 programs, and a yet more specific level subdivides these 300-plus programs into
upwards of 1800 programs. Figure 5-1 provides examples from each level of the CIP taxonomy
of Academic and Occupationally Specific Programs.
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Level 1 (40 categories)

® Agricultural Business
and Production

® Agricultural Sciences =

® Conservation and
Renewable Natural
Resources

® Architecture and Related
Programs

® Area, Ethnic, and
Cultural Studies

® Marketing Operations/
Marketing Distribution

® Communications

® Communications
Technologies

Level 2 (500+ categories)

Agriculture/Agricultural
Sciences, General
Animal Sciences

Food Sciences and
Technology

Plant Sciences =

Soil Sciences
Agriculture/Agricultural
Sciences, Other

Level 3 (1800+ categories)

Plant Sciences, General
Agronomy and Crop
Science

Horticulture Science
Plant Breeding and
Genetics

Agricultural Plant
Pathology

Plant Protection (Pest
Management

Range Science and
Management

Plant Sciences, Other

Figure 5-1

Classification of Instructional Programs (CIP): Academic and Occupationally Specific
Programs. Examples from the Three Levels of Specificity

We have chosen to use the most general level of the taxonomy (Level 1) to describe jobs in the
new Occupational Information System. We decided to use this level of specificity because:

® it fits with the level of specificity at which jobs will be described by other variables

within O¥NET

® users would not likely need more specific information

® specific instructional program taxonomies might change over time which would lead to

high maintenance costs ‘
® it would be the least burdensome in terms of coding requirements

The taxonomy of instructional program (at the most general level) is presented in Table 5-1.
Each category is listed according to its CIP code number.

While the CIP taxonomy may be useful for describing course major, we also need a taxonomy to
describe coursework/subjects required for the job. Another taxonomy developed by the
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Table 5-1
Taxonomy of Instructional Programs (U.S. Department of Education, 1990)

01.
02.
03.

04.
05.
08.

09.
11.
12.
13.
14.
15.
16.
19.

Agricultural Business and Production
Agricultural Sciences

Conservation and Renewable Natural
Resources '
Architecture and Related Programs
Area, Ethnic and Cultural Studies
Marketing Operations/Marketing and
Distribution

Communications

Computer and Information Sciences
Personal and Miscellaneous
Education

Engineering

Engineering-Related Technologies
Foreign Languages and Literatures
Home Economics, General

30

31.

38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

Multi/interdisciplinary Studies

Parks, Recreation, Leisure and Fitness
Studies

Philosophy and Religion

Theological Studies and Religious
Vocations

Physical Sciences

Science Technologies

Psychology

Protective Services

Public Administration and Services
Social Sciences and History
Construction Trades

Mechanics and Repairers

Precision Production Trades-
Transportation and Materials Moving

20. Vocational Home Economics 50. Visual and Performing Arts
22. Law and Legal Studies 51. Health Professions and Related Sciences
23. English Language and Literature/Letters 52. Business Management and Administrative
24. Liberal Arts and Sciences, General Studies Services

and Humanities
25. Library Science
26. Biological Sciences/Life Sciences
27. Mathematics
28. Reserve Officers' Training Corps (ROTC)
29. Military Technologies

5-7
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U.S. Department of Education is useful in this regard. The taxonomy was developed to
support a study of high school subjects taught by teachers. Although it was not created to
assist in describing jobs, it does fit the needs of O*NET particularly well as it is

» applicable to the general education settings of high school and college
» consistent with existing conceptions of the. domain

While this coursework taxonomy has some desirable characteristics, it is incomplete in that it
does not include subjects taught in colleges and other post-secondary institutions. Therefore,
we supplemented this taxonomy with subjects that we found listed in course catalogs for these
types of institutions. In consideration of the space available in an occupational questionnaire
and the rather general needs of users for this type of information, we decided to use a short
list of 15 subject matter areas. The revised taxonomy is listed in Figure 5-2.

Examination of how educational data are gathered in large organizations. We examined what
large organizations do in terms of gathering educational data in job analysis surveys. We
discovered that the data gathered in large organizations tend to:

» focus on deriving educational criteria from job tasks and KSAs (Gael, 1988)

* include "demographic-like items" on how much and generally what type of
education or training is possessed by the respondent

« gather instructional program type through the use of a checklist or look-up table

Some of these approaches provided some useful suggestions for how we might design the
data collection instruments supporting O*NET. The first approach is a logical one, since job
task and KSA data are the foundations of carefully developed training programs (Gael,
1988). These types of data will be gathered for a variety of purposes at various levels of
detail for the new Occupational Information System. One potential application of these data
is to determine the level and type of education needed in a job.

Demographically-oriented items, such as those asking incumbents to "check your highest level
of education”, are commonly used to acquire educational information. This method is direct
and inexpensive (only a few items need to be asked to cover the area). Therefore, we decided

to gather education-level data using this method.
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Subject Area

Technical
Vocational

Business Vocational

English/language
Arts

Oral
Communication

Languages

Basic Math
Advanced Math
Physical Science

Computer Science

Biological Science

Applied Science

Social Science

Arts

Humanities

Physical Education

Figure 5-2

Definition:
Courses focus on ...

non-business specific technical skills

basic business skills

primarily on reading, interpretation, and
writing

primarily on oral communication

reading, writing, and/or speaking languages
other than English

basic and applied math

advanced topics in math

the study of matter and or energy

computers and their uses
the study of life and living beings

the application of science

the behavioral sciences
visual and performing arts
cultural and philosophical aspects of

humans

physical fitness and sports

Revised Subject Area Taxonomy

Examples of Courses

Agriculture; Industrial Arts; Auto-Shop;
Electronics

Word Processing; Filing; Book
Keeping/Basic Accounting;

Reading; Literature; Composition;
Journalism; Creative Writing

Oral Communication; Speech; Interpersonal
Communication

French; Chinese; German; Japanese; Latin;
Russian; Spanish;

General Math; Business Math
Algebra; Geometry; Calculus; Statistics
Physics, Chemistry, Astronomy

Programming, Information Systems
Management, Software Applications

Life Science; Biology; Anatomy;
Physiology

Engineering; Health; Medicine

Social Studies; Economids; History;
Psychology; Sociology

Arfs & Crafts; Music; Painting; Sculpture;
Theater; Voice

Minority Studies; Philosophy; Religion

Acrobics; Jogging; Weight Lifting; Specific
Sports
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Use of a checklist to gather information about type of instructional program has several
advantages. Responses to the checklist are closed-ended, so that no coding of responses is
necessary. In addition, respondents may be the best judge of which titles of course majors
map most closely on their own major.

Considering all of these issues, we decided to gather instructional program data by having
respondents check the most relevant instructional program from a list based on the CIP
taxonomy. Respondents will:

¢ check the level of education that is required for the job

¢ check the instructional program that is relevant

* indicate the highest level at which education in certain subjects is required for the
job

These items, tapping educational requirements, are included in the Training, Education,
Licensure, and Experience Questionnaire, which is included in this report as Appendix C in
Volume II. :
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Section II
Occupational Requirements

When data are obtained about jobs and occupations, it is widely recognized that information
should be collected about the requirements that establish expected behaviors for individuals
who perform the activities associated with their work (Bemis, Belenky, and Soder, 1983; -
Gael, 1983; McCormick, 1979). This section describes the design of the occupational
information system components that will obtain the relevant data about job requirements

across the domain of work.

This section will be broken into three distinct chapters. The first chapter, on generalized
work activities, provides a taxonomic system that might be used to describe the work people
do on their jobs. Essentially, these generalized work activities are intended to provide a
broader cross-job framework which will account for the more specific kinds of task activity

statements that are commonly used to describe people's jobs.

It is not enough simply to describe the nature of the activities people must perform on their
jobs. A complete description of people's activities on their jobs must also consider the
environmental variables or those factors shaping the conditions of task performance. In the
second chapter, on work context, we will examine these kinds of immediate environmental

influences on people's job performance.

The immediate conditions under which a task is performed are not the only kind of
environmental influences that affect how people go about completing their assigned activities.
As noted in our overview of the content model, various features of the organizational
structure also can affect how people go about doing their work. Thus, in the third, and final,
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chapter of this section, we will examine organizational context factors that shape the nature of
people's work.
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Introduction

The nature of work and the content of jobs are changing, especially if one attempts to
document and measure worker functions in terms of discrete tasks. The changes are expected
to be reflected by increased skill requirements of jobs (i.e., the Workforce 2000 report) and,
perhaps more importantly, by the way that work is structured. In response to the anticipated
changes in work content as well as in consideration of the emerging body of research strongly
indicating that work activities can be measured at more broadly defined levels with
meaningful utilify, the new occupational information system includes a data-gathering
component we call the Generalized Work Activities Questionnaire. In designing this
Questionnaire, we have heavily relied on job analysis research efforts that have studied

occupations from a taxonomic perspective.

This chapter first reviews previously developed dimension systems in the area of generalized
work behaviors or activities (GWAs). The review reveals several useful GWA taxonomies,
and these taxonomies are integrated to form a 42-construct system that we believe provides a
framework for evalixating the job activity requirements for all or the vast majority of
occupations in the world of work. The GWA taxonomy is intended to be comprehensive in
the sense that every task or duty from these occupations should be subsumed by one or more
GWAs in the system. It is designed to be efficient so that a reasonably small number of
constructs can effectively differentiate between occupations. Finally, the taxonomy is
hierarchical; the 42-construct system collapses into nine constructs which in turn can be
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Chapter 6: Generalized Work Activities

collapsed into four constructs. This feature will allow different users to obtain information
about occupations at different levels of specificity, depending on their reason for using the
O*Net.

The chapter is comprised of three main sections. The first section describes the theoretical
background and taxonomic models that guided development of the content materials for the
Generalized Work Activity component of the O*NET. The second section addresses the
definition of specific GWAs broad, worker-oriented constructs that characterize the behaviors
required for jobs. The third section describes possible applications of this part of the content
model. The GWAs themselves within the O*Net system should be very useful for several
applications, including occupational counseling, development of job families, and job
evaluation. The GWAs, will also be useful when linked to knowledge, skills, abilities, and
work styles, in providing strong guidance during the process of matching people with jobs.

Definition of a Generfalized Work Activity

Although there has been considerable research associated with the identiﬁcation'and use of
generalized work activities, the term itself has not acquired an explicit definition that is
widely acknowledged. McCormick, Cunningham, and Gordon (1967) initially coined the term
"job dimension" and described the dimensions of work as combinations of worker-oriented
elements. In follow-on research, Jeanneret (1969) investigated the hypothesis that "there is
some structure underlying the domain of human work, and that this structure can be identified
in terms of one or more sets of job dimensions” (p. viii). Again, these dimensions were
characterized as composites of worker-oriented job analysis elements that applied to a wide
range of work activities, generally established using factor analytic techniques. Furthermore,
it was reasoned that if jobs were characterized by these dimensions, "they would be of
considerable importance to both the theoretical and practical developments of the study of the
world of work" (Jeanneret, 1969, p. 2).

Cunningham (1971) had a similar perspective. His vision was expressed by the term
"ergometrics,” the integration of principles from the study of human behavior with the rigor of
psychometrics and job analysis procedures. Further, Cunningham (1971) viewed the use of a
structured job analysis process that was not task-specific as being a nomothetic (as opposed to
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an ideographic) methodology, "an approach emphasizing the common dimensions rather than
the unique characteristics of tasks, jobs, and occupations” (p. 8).

More recently, Harvey (1991) has concluded that the principal proposition of research focused
on worker-oriented job analysis is to describe the general dimensions (found through factor
analytic procedures) that underlie all jobs. Harvey (1991) states that, "the issue of defining
the dimensionality of work centers on the question of identifying general job behavior

constructs” (p. 146).

Thus, research that has focused on identifying the dimensionality or structure of work using
behavioral elements is viewed as a fundamental approach to defining GWAs. Further, within
the content model, GWAs represent a crucial component needed to develop a comprehensive
framework for describing the similarities and differences between jobs. Any job description
must consider the work to be done and the tasks people do. However, specific job tasks lack
the generality needed to formulate a viable set of cross-job descriptors. GWAs, therefore,
provide a plausiblé basis for describing work activities in a way that promotes cross-job
comparisons. Using this perspective as a framework, the criteria for determining what
construct would qualify as a GWA includes

+ being broad in scope and having applicability to a wide range of occupations
+ being based on job analytic research
« being characteristic of the underlying structure of work.

A simple definition has evolved from these criteria.

A Generalized Work Activity (GWA) is an aggreganon of similar job activities/
behaviors that underlie the accomplishment of major work functions.

This definition is consistent with the concept set forth by Outerbridge (1981) who identified
"Generalized Work Behaviors" (GWBs) by examining cluster analysis results for a set of job

analyses. In effect, her operational definition of a GWB was a final cluster that had
nsufficient homogeneity to be descriptive of work behaviors yet possess enough heterogeneity

to cover more than occupation-specific duties” (p. 7).
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Finally, it should be noted that during the last 20 years, many researchers have identified sets
of generalized work activities. Some of their analyses have been based on behaviorally
oriented job analysis data, and other analyses have been based on task-oriented job
information. (See McCormick, 1979, or Harvey, 1991, for a discussion of these two types of
job analysis data). A review of these research efforts will be presented in subsequent
subsections of this chapter, because they have been influential in the final selection and
definition of the GWAs proposed for the O*NET

Origin of the Generalized Work Activity concept. A review of the literature focused on
identifying GWAs clearly indicated that the intention of several researchers was to identify
constructs to support the synthetic validation of job requirement predictors. Jeanneret (1992)
and Mossholder and Arvey (1984) have traced the history of synthetic validation, and Lawshe
(1952) and Lawshe and Steinberg (1955), as well as Balma (1959) and McCormick (1959),
discussed how results from empirical validation studies could be generalized to situations
where sample sizes were small or other validation strategies were not feasible. 'McCormick's
research went further. He and several associates documented how GWAs (job dimensions)
could serve as the linking pins between those jobs for which there was empirical validity
evidence for a particular predictor and other jobs for which validity evidence could not be
obtained but were otherwise similar (on the basis of their job dimensions) to the jobs with the
necessary validation support (Cunningham & McCormick, 1964a; Gordon, 1963; Gordon &
McCormick, 1963; Jeanneret & McCormick, 1969; Marquardt & McCormick, 1974;
McCormick, DeNisi & Shaw, 1979; McCormick & Jeanneret, 1988; McCormick, Jeanneret &
Mecham, 1972; McCormick, Mecham & Jeanneret, 1989; Mecham, 1985; Mecham &
McCormick, 1969a; Sparrow, Patrick, Spurgeon & Barwell, 1982). '

The primary requirement of the synthetic validity concept is the analysis of job information
according to a set of common dimensions that classify jobs into groups or families on the
basis of their overall similarities. Then it may be possible to infer that a predictor which has
been validated for certain jobs within a particular family (i.e., having a certain profile on a
specified set of job dimensions) would be valid for other jobs in the same family (i.e., having
the same profile on the same specified set of job dimensions). The job dimensions
themselves were also found to be specifically related to certain basic aptitude measures (such
as those included in the General Aptitude Test Battery [GATB]) as reported by Cunningham
(1964), Jeanneret (1972, 1985), and McCormick et al. (1972).
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Outerbridge (1981) had a similar perspective when she examined the viability of using GWBs
in a modified application of Primoff's J-coefficient technique (Primoff, 19555, 1955b). This
modification, according to Outerbridge, was proposed by Trattner in an unpublished and
undated manuscript and served as another model of synthetic validation. Specifically,
Outerbridge proposed that GWBs would be the performance elements (appropriately weighted
for importance) in a synthetic validation study.

A somewhat related reason for identifying GWBs was described by O'Leary, Rheinstein, and -
McCauley (1989), who argued that a work behavior taxonomy allows for grouping together
(using cluster analysis) job duties across positions, a large number of federal government
professional and administrative positions in their case. Such an argument is very reasonable
in light of the prior research efforts on the development of job families using job dimensions
from various job analysis questionnaires. Success in defining families on the basis of
similarity in job dimensions, for example, has been reported by Cornelius, Carron, and Collins
(1979); Sackett, Cornelius, and Carron (1981); DeNisi and McCormick (1974); McCormick,
DeNisi and Shaw (1977); and Pass and Cunningham (1975). In some instances,'the specific
purpose for forming families has been to support validity generalization efforts (Colbert &
Taylor, 1978; Taylor, 1978; and Taylor & Colbert, 1978) or the transport of validity (Hoffman
& Lamartine, 1995). In other instances, the examination has focused on other
personnel-related issues, such as classification, job evaluation, occupational guidance, or
performance appraisal (see, for example, Ballentine, Cunningham & Wimpee, 1992,
Champagne & McCormick, 1964; Comelius, Carron & Collins, 1979; Cunningham & Scott,
1988; Dickinson, 1977; Harvey, Friedman, Hakel & Corelius, 1988; Jeanneret, 1988,
McCormick, DeNisi & Marquardt, 1974; McCormick & Jeanneret, 1988; Mecham &
McCormick, 1969b; Pass & Cunningham, 1975; Scott, Cunningham & Pass, 1989; Talbert,
Carroll & Ronan, 1976).

The GWA taxonomic structure. The taxonomic paradigm that underlies the structure of the
GWA constructs is rooted in the primary foundation of modern psychology. As postulated by
Watson (1913, 1919, 1925), behavior in any setting is a function of Stimuli (S) and
Responses (R). Subsequently, both Hull (1943) and Skinner (1938) argued that the S-R
formula was also the foundation for understanding all forms of learning, including the type of
"learning" that takes place as an individual performs sbme. activity in a work setting. The
S-R theorem has been expanded in the applications of psychology to include the Organism
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Information Input
Where and how are the information and data gained that are needed to perform this job

» Looking For and Receiving Job-Related Information: How is the information obtained to perform
this job?

o Identifying/Evaluating Job-Relevant Information: How is information interpreted to perform this
job?

Mental Processes
What processing, planning, problem-solving, decision-making, and innovating activities are performed with
job-relevant information?

o Information/Data Processing: How is information processed to perform this job?
e Reasoning/Decision Making: What decisions are made and problems solved in performing this job?

Work Output
What physical activities are performed, what equipment and vehicles are operated/controlled, and what
complex/technical activities are accomplished as job outputs?

e Performing Physical and Manual Work Activities: What activities using the body and hands are
done to perform this job? -

e Performing Complex/Technical Activities: What skilled activities using coordinated movements are
done to perform this job?

Interacting with Others
What interactions with other persons or supervisory activities occur while performing this job?

e Communicating/Interacting: What interactions with other people occur while performing this job?

e Coordinating/Developing/Managing/Advising Others: What coordinating, managerial, or advisory
activities are done while performing this job?

e Administering: What administrative, staffing, monitoring, or controlling activities are done while
performing this job?

Flgure 6-2
Second Order GWA Taxonomy Embedded in Highest Order Taxonomy
6-7
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(0). In the case of analyzing the behavior of individuals at work, the O represents the worker
who is the receptor of the Stimuli (S) and, after processing of those Stimuli, provides one or
more Responses (R). Miller (1953) was the first to apply the S-O-R model to the study of
work, and did so in performing what he referred to as a Task-Equipment Analysis (TEA).
With the emergence of the cognitive paradigm, these operations-oriented variables have
become even more important.

McCormick (1964), in developing the Worker Activity Profile, and McCormick, Jeanneret,
and Mecham (1969), in designing the Position Analysis Questionnaire (PAQ), used the S-O-R
paradigm in an information theory context to organize their structured worker-oriented job
analysis questionnaires. In this context, the S-O-R model is directly representative of three
primary components of work behavior:

) — represents the information that is received by the worker (i.e., the
stimulus) )

o — represents the mediation process as performed by the worker

R — represents the action performed by the worker in response to the

"processed stimulus”

Additional support for the above model comes from Berliner, Angell, and Shearer (1964),
who proposed a taxonomy to classify the behavior of the "universal operator.” The model
postulated four primary operator "processes”: Perceptual; Mediational; Communication; and

Motor.

McCormick, Jeanneret, and Mecham (1969, 1972) reasoned that the S-O-R model was limited
when describing behavior in a work setting since it omitted two important considerations:;

(a) work behavior typically involves interactions and-relationships with individuals; and

(b) work behavior occurs within a physical and social context that typically is described in
terms of working conditions, interpersonal relationships, and structured job characteristics.
Interactions with others, such as communications and supervision, are included within the
development of our GWAs, while the environmental influences will be consxdered in greater

detail in a Chapter 7 on work context.

The highest order GWA taxonomy is presented in the form of a diagrammatic model in
Figure 6-1. The intent of this model is to communicate that the interactive components (i.e.,
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the S-O-R), or information input, mental processes, and work output components occur:

(a) while interactions with other people take place and (b) within a worker's and an
organization's work context. This is not a level, however, at which occupations, jobs, or work
functions could be meaningfully described for analytical purposes. At this level, the model
simply states that the accomplishment of any form of work activity requires the worker to
receive some information, process that information, and then make some response. There is
little meaningful differentiation that can be made among jobs at such a broadly defined level

of description.

A second-order taxonomy was also identified for the GWA constructs and is presented in
Figure 6-2. Brief definitions of the constructs set forth in this second-order taxonomy
(Figure 6-2) delineate the relationships between the highest order and second-order
dimensions. This taxonomy was derived primarily on a rational rather than an empirical basis
after examining all of the constructs that were considered relevant for the GWA domain.

This is not to say, however, that there is not some precedent and even empirical evidence to
support a second-order taxonomic structure. We now review that evidence.

Factor analytic research relevant to the higher order structure. First, the factor analysis
research of Cunningham et al. (1990) using the Generalized Work Inventory (GWI) resulted
in a further analysis of the 55 GWI first-order factors and yielded 15 second-order factors.
Because of the nature of Cunningham's GWI and the job database, the composition of some
second-order factors was very specific to an occupational domain (i.e., performing arts
activities and working with plant life or animals). However, other factors were very generic
and are reflected in the taxonomy presented in Figure 6-2 (i.e., information compiling
activities; human development and interaction). Harvey et al.'s (1 988) work with the Job
Element Inventory (JEI) also led them to develop & second-order factor solution. These
second-order factors were labeled as follows:

« Input from Work Environment

« Decision/Communication/General Responsibility
« Physical Activities/Related Environment

o Skilled Activities

+ Equipment Operation/Related Environment

6-9
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¢ Job Demands/Autonomy
e Care Provision

Of course, the research with the JEI included the environmental, social, and related contextual
aspects of the work environment which have been purposely excluded from the GWA domain
as prepared for the O*NET. Instead, these characteristics of jobs are measured by other
components of the O*NET.

Berliner et al. (1964) also proposed a second-order taxonomy for the universal operator on a
rational basis, and it was comprised of the six "activities" listed below:

* Perceptual Processes
1 Searching for and receiving information
2 Identifying objects, actions, events

+ Mediation Processes
3 Information processing
4 Problem solving and decision making

¢ Communication Processes
5 Simple/discrete
6 Complex/continuous

When comparing the Berliner et al. (1964) structure (which primarily takes a human factors
approach to the operator job) to the second-order taxonomy presented in Figure 6-2, one will
find considerable overlap, recognizing that neither structure has been developed from a
comprehensive empirical study.

While both Jeanneret (1987) and McCormick et al. (1972; 1977) did not conduct second-order
factor analyses, they did look for what the authors labelled overall dimensions that appear to
have the qualities of second-order factors. Examples of McCormick et al.'s (1972; 1977)
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overall dimensions that have some similarity to the GWI second-order taxonomic factors

include:

Being Aware of Work Environment

Performing Clerical/Related Activities

Having Decision, Communications, and General Responsibilities
Engaging in Physical Activities

Performing Technical/Related Activities
Public/Customer/Related Contacts
Supervisory/Directing/Estimating

Also, it should be noted that using a cluster-analytic technique, Cunningham and Scott (1988)
found what would be equivalent to second-order factors for job information collected with the
Occupational Analysis Inventory (OAI). These clusters were labelled as follows:

Figural Activities

Cognitive Activities

Clerical Activities

Demanding Physical Activities
Skilled Motor Activities
Skilled Social Activities
Managerial Activities .

Conceptually, these clusters and the Berliner et al. (1964) rational factors probably are the
closest match to the second-order factors for the GWAs as presented in Figure 6-2.

Two other relevant studies that relied upon factor analytic techniques to identify the taxonomy
of job requirements used the worker trait ratings of the U.S. Employment Service (as reported
in the Dictionary of Occupational Titles; U.S. Department of Labor, 1991) as the primary
database representative of 4,000 jobs. In a study by McCormick, Finn, and Scheips (1957),
seven factors were found. Subsequently, Barker (1969) conducted a similar analysis and
found factors with a substantial degree of correspondence to the McCormick et al. (1957)
findings. Barker's factors were labelled as follows:
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e Technical

e Clerical

e Manipulative

* Persuasive

* Color Discrimination
¢ Administrative

* Scientific

» Social Service

. Agility

Because the structured interpersonal, social, physical, and environmental contexts of work
(i.e., the components of the Work Context dimensions set forth in Figure 6-1) are themselves
extensive and comprehensive in scope, a decision was made at the outset to analyze these
work characteristics separately from all other GWAs that fall within the taxonomic model
expressed in Figure 6-1. Accordingly, Chapters 7 and 8 of this report are devoted to work
context and organizational characteristics which are measured in a manner that is different

from the measurement of the GWAs.
Research Relevant to the Lower Order GWASs

In the preceding section we proposed a broad, general structure, based on a "S-O-R" model
for organizing any structuring dimensions describing generalized work activities. This broad
organizing structure clearly finds some support in the literature. By the same token, however,
the broad, higher order dimensions lack the specificity needed to describe the similarities and

differences among jobs and structure more specific tasks.

This observation, in turn, poses a new question. How might one go about identifying a set of
lower order, more narrowly focused generalized work activities? Because a number of earlier
factor analytic studies have sought to identify dimensions of people's work activities at this
level, these studies might provide a useful starting point for the development of this
taxonomy. In the following section of this chapter we will briefly review this literature.
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Three primary sources were examined to identify and define the GWAs selected for inclusion
in the O*NET:

. One source is the factor analytic results derived from the application of
nomothetic job analysis inventories that contain general descriptors of work
activity and have been applied to a wide range of jobs.

. A second source is supervisory or management taxonomies intended to describe
the dimensions underlying managerial work.

. The third source results from factor or cluster analyses of widely relevant
behavioral dimensions or from models of generalized activities that cut across
all or at least several types of jobs.

Nomothetzc job analyszs inventories. The nomothetic questionnaires that have been used to
collect and measure the content of a wide spectrum of jobs across the domain of work
include: the Position Analysis Questionnaire (PAQ, McCommick, Jeanneret & Mecham, 1969,
1972); the Occupation Analysis Inventory (OAI Cunningham, 1988); the Generalized Work
Inventory (GWT, Cunningham, Wimpee & Ballentine, 1990); and the Job Element Inventory
(JEI, Comelius, Hakel & Sackett, 1979).

The PAQ. McCormick (1959) was the first to clarify the distinction between job-oriented and
worker-oriented job analysis approaches from a theoretical perspective. Furthermore, with
students at the Occupational Research Center of Purdue University, McCormick was able to
establish: (a) that job analysis terminology could be classified as either "worker-oriented" or
"job-oriented," and (b) that the use of worker-oriented variables led to the identification of the
structure underlying the domain of work. (See the research of: Chalupsky, 1962,
Cunningham, 1964; Cunningham and McCormick, 1964a, 1964b; Gordon, 1963; Gordon and
McCormick, 1963; McCormick, Cunningham and Gordon, 1967; Palmer and McCormick,
1961; and Peters and McCormick, 1962). The ideas and early work of McCormick and his
students came to fruition with the publication of the Position Analysis Questionnaire Form A
(McCormick, Jeanneret & Mecham, 1967) and then Forms B and C (McCormick et al., 1989).
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The OAI and GWI. These two questionnaires are interrelated in that the GWI

(Cunningham & Ballentine, 1982) is a 268-item questionnaire derived from the longer (617
items) OAI (Cunningham, 1988). Furthermore, the GWI is considered to be a less technically
difficult questionnaire and is based on certain factors derived from the OAI and modifications
to some of the OAI items (Cunningham, Wimpee, & Ballentine, 1990). Neither questionnaire
is "pure” in the sense that they contain both worker-oriented and job-oriented items; however,
the GWI is considered to be more worker-oriented (Cunningham et al., 1990).

The JEL. This questionnaire was developed by Comelius and Hakel (1978) by editing the
PAQ to make it easier to read and more meaningful to Coast Guard incumbents. The result
was a 153-item questionnaire that used only one rating scale (a six-point relative time spent
scale) for all items. The JEI retained the same divisional format for the revised items as is
found in the PAQ, and the underlying content of the JEI items is the same as the
corresponding items in the PAQ.

In summary, several worker-oriented questionnaires have been designéd to measure job
content, and it is possible to examine the research that has been completed using the data
from nomothetic worker-oriented questionnaires to evaluate their scientific and practical
contributions to understanding work. Further, it was concluded that the factors (dimensions)
that have been derived from applications of these questionnaires would provide considerable
guidance in selecting meaningful GWAs that have a solid foundation in job analytic research.

The structure of work — A worker-oriented perspective. As previously mentioned, an initial
important theoretical basis for examining the content of jobs from a worker-oriented
perspective, was to examine the hypothesis that there is a definitive structure to the domain of
human work, that the dimensions or components of that structure can be measured, and that
Jobs can be characterized in terms of those dimensions. In effect, the development of a
behavioral taxonomy of worker-oriented activities would provide a common ground for
research in much the same way as Fleishman's (1972, 1975) work contributed a framework
for understanding the conceptual and practical aspects of task performance typically. obtained
through job-oriented job analysis.

Thus, while work may be categorized into occupatiornis and job titles that evoive and change
with technology and societal needs, human workers are only capable of performing certain
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functions (or within a range of activities), and such work behaviors have defined limits.
Examples of the consequences of such limitations are readily found in the workplace; the
physical capabilities of workers have been supplemented with machinery, and the information
processing abilities of humans have been expanded by computers, as the range of
psychomotor and cognitive job requirements have necessarily remained consistent with the
boundaries of human functioning.

Historical perspective on the development of the structure of work. One model describing the
structure of work, when analyzed from the worker-oriented perspective, was presented over 20

years ago using data obtained with the PAQ (Jeanneret, 1969). PAQ item responses were
factor analyzed by the principal components method and factors were rotated to an orthogonal
varimax criterion of simple structure (Kaiser, 1958). Thirty-two components were interpreted,
including five overall dimensions (based on factor analysis of 150 PAQ items) and 27
divisional dimensions (derived from the separate factor analysis of items from each of the six
divisions of the PAQ). The sample of jobs =536)" in this first study was admittedly small
and did not proportionally represent the U.S. labor force, but a confirmation of the structure
was accomplished using a subsample of jobs selected to proportionally represent the number
of distinguishable jobs in each occupational category reported in the Dictionary of
Occupational Titles for 1965. This world of work sample was subjected to the same factor
analytic procedures to examine the structure of the items in each division of the PAQ, and
only two dimensions of the Output Division of the PAQ were not replicated. Harvey (1987)
reanalyzed the Jeanneret PAQ data using a common factor analysis model and an oblique
Harris-Kaiser rotation. While Harvey interpreted more overall factors, there was a good
match to the factors derived by both Jeanneret (1969) and McCormick et al. (1977). Harvey

'In order to examine the stability of the factor structure, the job sample was randomly
split in two halves (N=268), factor analyzed, and the resulting dimensions were compared
with Tucker's (1951) coefficient of congruence. The average coefficient was .958, which
indicates excellent congruence. ' :
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also completed a second-order factor analysis of the 19 first-order factors and interpreted three
second-order factors labelled as follows:

» Working with People and Data
» Working with Things
» Physical Work Environment

Interestingly, these second-order factors are similar to the highest-order taxonomic model
guiding the development of the GWAs as well as Fine's Functional Job Analysis components,
which are discussed in the next section of this chapter.

Marquardt and McCormick (1973) examined the structure of the PAQ by factor analyzing the
PAQ elements that had been rated in terms of attribute requirements in an earlier research
project (Marquardt & McCormick, 1972). Thus, for each PAQ element, there is a rating of
the relevance of each one of 71 attributes of a cognitive, perceptual, psychomotor,
temperament, or interest nature. These ratings in effect represent individual job requirements,
given that the PAQ element is applicable in a specific job. The results of the factor-analytic
work produced findings that often were very similar to those found for actual job data. This
finding supported the concept that the domain of work could be characterized in terms of
worker behaviors or worker requirements (attributes), and the underlying structure was
essentially the same. Further, the similarity in the two structures seemed responsive to the
vision articulated by Dunnette (1976), in that there was some common ground to link a
taxonomy of job information with a taxonomy of worker attributes (requirements). In 1974,
Marquardt and McCormick, using a sample of 3,700 PAQ analyses stratified according to the
U.S. work force, replicated the initial research of Jeanneret (1969) and identified 31 divisional
and 14 overall job dimensions. Again, in 1976, another database of jobs (N=2,200)
representative of the 1970 labor force was subjected to the same factor analytic procedures
(McCormick, Mecham, & Jeanneret, 1977, 1989). A very similar, but somewhat more
definitive, structure was documented, known as PAQ System II. Thirteen overall and 32
divisional job dimensions were interpreted. Finally, Jeanneret (1987, 1990) compiled an even
larger set of data (N=30,000+ job analysis samples drawn from the master PAQ database and
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categorized in terms of 405 U.S. Bureau of Census occupational codes per the 1980 census’ );
then these data were analyzed in a manner consistent with previous factor analytic studies that
led to the derivation of PAQ System I and System II job dimensions.

The resulting factor structures have been compared to their respective counterparts as they
currently comprise PAQ System II. Comparison procedures followed those used by Eberhardt
and Muchinsky (1982) who recommended the use of an overlap statistic. The overlap
formula (using PAQ-relevant notations) was as follows:

N, +Ny
2

where: N. = number of PAQ items in common to a principal component,

- N, = the number of PAQ items found in the 1976 PAQ System II component
(the 1970 workforce), and

N, = the number of items found in the dimension from the present analysis that
is representative of the 1980 workforce. '

Eberhardt and Muchinsky (1982) recommended a critical valué of 60 percent as indicating
"substantial overlap." Twenty-two of the 31 dimensions (71%) met this criterion, which is
quite reassuring given the great diversity in the scope of the two databases. Also reassuring
is that the two databases considered for the overlap analysis (i.e., 1976 and 1987) are each

‘representative of the labor force composition as determined by the 1970 and 1980 census.

Two factor analytic studies of the JEI, following procedures similar to those applied to the
PAQ, led another group of researchers to conclude that there were consistent subjective and
quantitative similarities in the structures identified by the two questionnaires applied to very
different samples of jobs (Harvey, Friedman, Hakel, & Comelius, 1988). They also argued
that correlations ranging from the .80s and .90s between PAQ and JEI factors when the data

*There were 504 job categories published by the Census Bureau for 1980. The PAQ data are represented in
all codes that have an equivalent Dictionary of Occupational Titles code. The 99 codes not represented include
specialized engineers, certain scientists, medical specialists, college professors, clergy, athletes, private household
workers, farmers, hunters, and individuals engaged in fishing. It is estimated that the 405 codes analyzed
represent the jobs held by more than 90 percent of the work force and encompass the complete occupational .
structure from entry-level to executive, unskilled to professional in both private and public sector organizations.
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were collected under very different administrative circumstances "makes a strong statement
regarding the robustness of the job dimensions measured by these instruments" (Harvey et al.,
p. 646). Finally, these researchers pointed out that such a finding is "consistent with the basic
worker-oriented premise that there is an underlying structure of work that can be assessed
through standardized job analysis methods (Jeanneret, 1969; McCormick, 1959)" (Harvey et
al., 1988, p. 646).

A parallel research program to the one focused on the PAQ was followed by Cunningham and
his associates beginning in the early 1970s. Data collected with both the OAI and its -
companion, the GWI, have been analyzed with similar factor analytic procedures as described
above, and similar results have been observed. Boese and Cunningham (1975) conducted the
first major factor analyses of the 602 work elements of the OAL They followed the"
procedures established by Jeanneret (1969) by conducting separate analyses within each of the
eight sections of the OAL. They factor analyzed data obtained for 1,414 jobs distributed in
accordance with the prevalence of workers in five occupational categories (Professional,
Technical and Managerial; Clerical and Sales; Service; Farming, Fishing, Forestry, and
Related; Operative, Skilled Trades and Related). The analyses produced 132 first-order
factors and 28 higher order dimensions that were found to be highly stable using a split
sample congruence technique followed by Jeanneret (1969). Next, Cunningham and Scott
(1988) subjected the worker-oriented variables of the OAI to factor and cluster analytic
procedures (N=1,343 job analyses) and found 47 "sectional” factors that grouped into 11
clusters. Many of these clusters are comparable to the "overall" dimensions of the PAQ
database. Interestingly, Cunningham and Scott (1988) also analyzed 34 of the U.S.
Employment Service (USES) Worker Functions and Characteristics (excluding the 12 interest
variables and seven environmental conditions) ratings for 12,375 jobs, and then used a multi-
trait multi-method analysis to relate the USES clusters to those of the OAI across 1,034 jobs
that had been rated with both procedures. The researchers concluded that they successfully
identified seven general factors imderlying the USES and OAI worker-oriented variables.
These factors were discussed previously in the description of the GWA second-order
taxonomic structure. Conceptually, these OAI general factors match many of the overall PAQ
dimensions.

The GWI was used to obtain data on 164 U.S. Air Force enlisted specialties, and a factor
analysis of these data resulted in 62 first-order factors which were subjected to higher order
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factor analysis (Cunningham et al., 1990). Fourteen of fifteen second-order factors were
interpreted, although because of the nature of the sample of jobs analyzed, the factors are
much more specific than those previously identified for the PAQ and OAL

Summary of taxonomic research using nomothetic questionnaires. Clearly the factor analysis

of data collected with worker-oriented job analysis questionnaires has provided considerable
insight as to the structure that underlies the domain of human work. Because the worker-
oriented approach is not specific to technology or tasks, it permits an understanding of the
general, cross-job structure that is not possible with a job-oriented job analysis methodology.
Furthermore, the stability of the factor structure found using a worker-oriented questionnaire
when the databases change, is satisfying evidence that the worker-oriented approach can
withstand the changes of time as the mechanics and tasks of jobs evolve with technology and
innovation. And finally, the fact that there is a degree of convergence, albeit subjectively
assessed, across the various factor structures that have been obtained using different worker-
oriented questionnaires and very diverse samples of jobs is sufficient to encourage the use of
Generalized Work Activities based on such research to study jobs in the future.

The structure of work — A task-oriented perspective. The preceding discussion has focused
on the dimensionality of work as determined by the analyses of jobs using worker-oriented
techniques. Although not as extensive, factor analytic research has also searched for common
work dimensions using task- or job-oriented data. Initially, such research was guided by the
work of Sidney Fine, who, on a theoretical basis, argued that all tasks could be analyzed in
terms of three fundamental functions: Data, Things, and People (Fine, 1989). In this regard,
Fine's Data function is comparable to the "O" — Mental Processes component of our highest-
order taxonomic model; similarly, Things is comparable to "R" — the Output component, and
Fine's People function is equivalent to our Interaction with Others component. An attempt to
confirm the hierarchical structure proposed by Fine within the People function met with
limited success (McCulloch & Francis, 1989). Also, Harvey, Wilson, and Blunt (1989) factor
analyzed a comprehensive task inventory and failed to find interpretable general dimensions
of work such as those proposed by Fine. Additionally, Harvey and Hayes (1988) found little
convergence between task-oriented factors and worker-oriented factors (PAQ dimensions)
derived for the same set of jobs. Rather, the factors were technologically specific. In fact,
Harvey (1991) has concluded that factor analysis of task-oriented job analysis inventories will
not result in general dimensions of work activity. Because Fine's Functional Job Analysis
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hierarchical components are theoretical and not research-based, they were not used in
developing the GWAs.

The structure of work — Managerial taxonomies. Much of the foregoing discussion has
focused on taxonomies of generalized work activities derived using global task questionnaires.
One characteristic of many of these questionnaires is that the tasks under consideration are
somewhat loaded on direct, production jobs. Thus, in developing a truly general, cross-job
taxonomy, it would seem desirable to consider the results obtained in efforts intended to
capture the dimensions that are useful in summarizing managerial, in addition to production,

work.

The following empirically derived managerial taxonomies were used to guide selection of
dimensions for the supervisory portion of the GWA descriptors: Flanagan's (1951) summai'y
dimensions from his critical incident study of Air Force officers; Williams' (1956) taxonomy
of executive performance, also derived from critical incident research; Hemphill's (1960)
executive job dimensions, derived from a factor analysis of responses to a job analysis
questionnaire; the Tornow and Pinto (1976) managerial taxonomy, also based on factor
analyses of responses to a job analysis questionnaire; Mitchell's (1978) dimension system for
professional and managerial jobs resulting from factor analyses of responses to the
Professional and Mam/tgerial Position Questionnaire (PMPQ); Yukl's (1987) integrating
taxonomy of managerial behavior; and the Borman and Brush (1993) taxonomy of managerial
"mega-dimensions" developed by summarizing all of the above dimensions, as well as other
empirically derived dimensions, using an empirical clustering of expert judgments of the
structure of these dimensions. '

A brief review of the above-cited research efforts is presented below:

Flanagan (1951) gathered more than 3000 critical incidents of effective or ineffective Air
Force officer performance. A content analysis of these incidents suggested a 6-dimension
system of officer performance requirements. These .dimensions were labeled: Handling
Administrative Detail; Supervising Personnel; Planning and Directing Action; Accepting
Organizational Responsibility; Accepting Personal Responsibility; and Proficiency in
Specialty. '
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Williams (1956) likewise used the critical incident technique to build a managerial taxonomy.
He interviewed 742 executives from several manufactux:ing companies, and asked them to
provide incidents contrasting effective and ineffective performance. More than 1,800 incidents
were generated in the interviews, and a sorting of the incidents led to six general requirement
categories, in turn subdivided into a total of 82 specific performance dimensions. The general
categories were named: Planning, Organizing, and Execution of Policy; Relations with
Associates; Technical Competence; Coordination and Integration of Activities; Work Habits;

and Adjustment to the Job.

The goal of Hemphill's (1960) research was to identify "concepts” useful for describing
executive positions. He developed a job analysis questionnaire consisting of 575 "position
elements," statements descriptive of executive positions. Ninety-three executives in five
industrial ccmpanies completed the questionnaire, and a factor analysis of their responses
yielded a 10-factor solution. The factors were titled: Providing Staff Service; Supervision of
Work; Internal Business Control; Technical Performance; Human, Community, and Social
Affairs; Long-Range Planning; Exercise of Broad Power and Authority; Business Reputation;
Personal Demands; and Preservation of Assets.

Tormow and Pinto (1976) conducted research similar to Hemphill's. They developed a
structured job analysis questionnaire containing 197 items, administered the questionnaire to
approximately 500 managers in six organizations and factor analyzed the item responses.
Thirteen orthogonal factors emerged from this analysis: Product, Marketing, and Financial
Strategy Planning; Coordination; Internal Business Control; Products and Services
Responsibility; Public and Customer Relations; Advanced Consulting; Autonomy of Action;
Approval of Financial Commitments; Staff Service; Supervision; Complexity; Advanced
Financial Responsibility; and Broad Personal Responsibility.

Mitchell's (1978) dissertation research involved developing a generalized job analysis
questionnaire; the managerial and professional analog to the PAQ. The resulting Professional
and Managerial Position Questionnaire (PWQ had 93 items. He administered the PMPQ to
249 managers and other professional job incumbents from 45 organizations. A factor analysis
of their responses yielded a 10-factor solution, nine of which pertained to job activities. The
factor labels were: Personal Development; Planning and Scheduling; Decision Making/

6-21

akpXe)

b ¥



Chapter 6: Generalized Work Activities

Problem Solving; Technical Activities; Processing of Information and Data; Interpersonal
Activities; Communicating/Instructing; Responsibility; and Personal Qualities.

Yukl (1987) has also developed what he calls an integrating taxonomy of managerial behavior
dimensions. Combining results from his own analytic studies of manager behavior and a
number of other taxonomies, Yukl listed 13 "mid-range"” dimensions that he argues integrate
his and others' theoretical and empirical contributions. His dimensions are: Supporting;
Consulting and Delegating; Motivating Task Commitment; Recognizing and Rewarding;
Harmonizing and Team Building; Planning and Organizing; Problem Solving; Informing;
Clarifying Roles and Objectives; Developing; Monitoring Operations; Representing; and
Interfacing.

Finally, a study in the managerial performance literature by Borman and Brush (1993) also
seemed appropriate in guiding selection of dimensions for the supervisory 'portion of the
generalized work activities. In this study, empirically derived dimension sets and their
definitions were first sought from I/O psychologists working in or consulting with private,
public, or educational organizations. A total of 19 dimension sets and 192 dimensions in all
were contributed from unpublished critical incident studies or similar empirical research
focused on supervisors or managers. In addition, seven more dimension sets, each with
definitions, emerged from published literature (54 additional managerial dimensions, including
the dimensions from the taxonomies just discussed). After eliminating the multidimensional
dimensions and the few that were not understandable, 187 defined dimensions remained.

Next, 25 I/O psychologists independently sorted the 187 dimensions into 9-26 mega-
dimensions according to similarity in content. Borman and Brush then used the Rosenberg
and Sedlak (1972) procedure to pool these 25 "solutions" into a single 187 x 187 correlation
matrix. The matrix was factor analyzed and a very interpretable 18-factor solution emerged.
The dimension labels are as follows: Planning and Organizing; Guiding, Directing, and ,
Motivating Subordinates; Training, Coaching, and Developing Subordinates; Communicating
and Keeping Others Informed; Representing the Organization to Customers and the Public;
Technical Proficiency; Administration; Maintaining Good Working Relationships;
Coordinating Subordinates and Other Resources; Decision Making; Problem Solving; Staffing;
Persisting to Reach Goals; Handling Crises and Stress; Organizational Commitment;
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Monitoring and Controlling Resources; Delegating; Selling/Influencing; and Collecting and
Interpreting Data.

All of these dimension systems and taxonomies were seen as very useful in contributing to the
supervisory/managerial part of the GWAs. The Borman and Brush dimension system was
especially appealing as a source of GWAs because it represents a summary of all of the other
managerial taxonomies in addition to other empirical studies of managerial performance across a
variety of managerial levels and types of organizations.

Other job analysis taxonomies of performance. The following additional dimension sets were
reviewed as potential sources of GWAs: The Dowell and Wexley (1978) taxonomy of first-line
supervisor job attributes; Outerbridge's (1981) summary clusters of activities related to
professional level government employees; O'Leary, Rheinstein, and McCauley's (1989) updated
listing of these professional jobs' activity dimensions; the Campbell, McCloy, Oppler, and Sager
(1993) categories from their comprehensive model of job performance; a summary dimension
list from a study intended to identify and summarize general performance requirements for all
non-managerial jobs in the U.S. economy (Borman, Ackerman, Kubisiak, & Quigley, 1994);
competency dimension systems developed by the U.S. Office of Personnel Management (1991)
for managerial, professional, and administrative occupations; activities from the National Job
Analysis survey (American College Testing, 1993); and work on SCANS (Peterson, 1994), an
effort to summarize job activities across a wide variety of jobs in the U.S.

Dowell and Wexley (1978) administered a 100 work activity survey (the Supervisor Task
Description Questionnaire) to 251 supervisors who were responsible for such functions as
production, maintenance, shipping, and housekeeping in 40 plants. Factor analyses of the survey
responses yielded seven dimensions: Working with Subordinates; Organizing Work of
Subordinates; Work Planning and Scheduling; Maintaining Efficient/Quality Production;
Maintaining Safe/Clean Work Areas; Maintaining Equipment and Machinery; and Compiling
Records and Reports.

Outerbridge (1981) extracted from the DOT 223 duty statements that were relevant to 24
populous Federal professional and administrative occupations. She had psychologists and
occupational analysts sort the statements into categories according to similarity of content.
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Outerbridge summarized all of these sorting solutions, resulting in a 32-cluster system. A few
examples from the system are: Prepares budget; Purchases or contracts for services or supplies;
and Conducts interviews to screen persons.

O'Leary, Rheinstein, and McCauley (1989) provided an update to Outerbridge's work. They first
reviewed the Office of Personnel Management's Classification and Qualification Standards for
each of 113 professional and administrative occupations and identified the 10-15 major duty
statements for each. Then four psychologists independently sorted the 1,400 or so duty
statements into Outerbridge's 32 clusters. For many of the statements, there was good agreement
about where in the 32-cluster system the statements belonged. However, a total of 25 additional
generalized activities were identified by these sorters, so the final O'Leary et al. system

contained 57 activity dimensions. ’

Both the Outerbridge (1981) and O'Leary et al. (1989) dimension sets are at a high level of
specificity, more specific than what was intended for the GWA taxonomy. Nonetheless, these
were seen as good sources for ensuﬁng that all of the activities represented in these systems were
reflected somewhere in the final GWA set of constructs.

Campbell and his colleagues (Campbell, McCloy, Oppler, & Sager, 1993) developed a summary
8-dimension model intended to be comprehensive in the sense that the dimensions are
appropriate for all jobs. More precisely, all performance requirements for any job should be
represented in the eight (or a subset of the eight) dimensions. The performance model is derived
in part from research in the U.S. Army's Project A (e.g., Campbell, 1990), where confirmatory
factor analyses of performance data on a wide array of performance measures for a variety of
Army jobs consistently suggested a 5-factor solution: Job-Specific Technical Proficiency;
General Technical Proficiency; Effort; Personal Discipline; and Military Bearing. Campbell et

al. dropped Military Bearing because of its narrow focus and added Communication; Facilitating
Peer and Team Performance; Supervision/Leadership; and Management/Administration,
resulting in the 8-dimension model.

Borman, Ackerman, Kubisiak, and Quigley (1994) conducted a study intended to develop
performance rating scales that could be used to evaluate performance in any non-managerial job
in the U.S. economy. Accordingly, the dimensions that they developed, by definition, were
intended to be generalized work categories. To generate these dimensions, Borman et al.
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conducted workshops with a total of 81 first line supervisors in a wide variety of industries and
organizations. Workshop participants were asked to think about the performance behavior that '
separates effective from ineffective employees. They then recorded a dimension label and a
definition for each dimension. They were instructed to identify dimensions that would be

relevant not only to jobs they had supervised, but also to a wide variety of non-management jobs,

- preferably any non-management job in our economy. More than 500 dimensions were generated

in these workshops. After eliminating redundancies and 30-40 dimensions Borman et al. could
not understand, 176 dimensions were selected to be representative of the themes found in the
content of the entire pool of dimensions.

The next step was to have 12 I/O psychologists independently sort the 187 dimensions into 8-13
mega-dimensions according to similarity in content, and then Borman et al. summarized these
"solutions" using a pooling procedure that results in a single correlation matrix (Borman &
Brush, 1993; Rosenberg & Sedlak, 1972). The matrix was factor analyzed and a highly
interpretable 12-factor solution emerged. The dimensions are: Job Knowledge; Task Proficiency,
Effort and Productivity, Judgment and Problem-Solving; Organization; Communication; Safety,
Initiative; Adaptability; Dependability, Cooperation; and Integrity/Professionalism.

It should be observed that the Campbell et al. and Borman et al. taxonomies are not necessarily
intended to reflect GWAs. They represent performance requirements, dimensions that should
differentiate between effective and ineffective performance. Accordingly, some of these
dimensions are not appropriate for a GWA taxonomy (e.g., Initiative, Cooperation).
Nevertheless, some of the other dimensions in these systems were thought to be more useful for
a GWA taxonomy (e.g., Communication, Organization, and Judgment/Problem Solving).

Three other major job analysis. data collection efforts were reviewed for purposes of identifying
constructs that should be included in the GWA framework. One source was the Multipurpose
Occupational Systems Analysis Inventory—Close Ended (MOSAIC) prepared by the U.S.
Office of Personnel Management (1991). This questionnaire was administered to managerial,
professional, and administrative employees who work in the Federal government. The second
source was the National Job Analysis Study Work Activities Survey, developed by American
College Testing (1993) as part of an overall program to develop an understanding of workplace
skills common across a wide spectrum of occupations, and to use that understanding in building
content-valid assessment questionnaires of those skills. Finally, we reviewed the skills

6-25

282



Chapter 6: Generalized Work Activities

taxonomy proposed by the Secretary's Commission for Assessing Necessary Skills (SCANS),
which seeks to describe jobs in terms of skills, or person requirements. Skills, of course,

~ develop, in part, as a function of the kind of work activities people are asked to perform. Asa
result, the linkages, or relationships, observed between a proposed set of generalized work
activities and these skills might provide some additional evidence for the meaningfulness of the
generalized work activities identified through our synthesis of prior factor analytic studies. The
SCANS work also, of course, contributed to the specification of cross-functional skill
requiremenents discussed in Chapter 3.

The Lower Order GWA Taxonomic Structure

In the next section of this chapter, a complete description of each GWA and its development is
provided so that the reader will have a comprehensive understanding of how the GWAs were
identified and defined. However, in advance of the descriptive information, we present the
taxonomic model that integrates the final set of 42 GWAs. The taxonomies are presented in
Figures 6-3 through 6-12. Figure 6-3 presents the higher order structure of the GWAs including
the highest level of four S-O-R components and the nine higher order GWAs that were derived
from them. Figures 6-4 through 6-12 expand upon each of the higher order GWAs, revealing
their lower order constituent GWAs. Considered collectively, this set of figures defines the
hierarchical GWA model we are proposing.

We believe that our selection of the lower order GWA taxonomic structure as a guide to the
development of the GWA questionnaire is consistent with the principles expressed by Cappelli
(1995) in his discussion of the conceptual issues underlying a system for classifying occupations.
Cappelli states. that the choice of a classification scheme should consider the number and
importance of propositions that can be made. We believe our system will be especially
responsive and we discuss the various potential propositions in the last section of this chapter.
Cappelli also contends that the classification system selected should reflect some underlying
theory and demonstrate stability and robustness. We have carefully reviewed the theoretical and
taxonomic arguments set forth by the prominent job analysis researchers of the last three decades
and have extensively relied upon their findings to create our GWAs. A comprehensive
discussion of the research findings and interpretations underlying our GWAs is presented in the
section that follows. In addition, the figure in Appendix 6-A provides a cross-walk portraying
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the relationship between our 42-dimension taxonomy and each of the other taxonomic systems
just discussed. Each "X" in the figure indicates a match between our GWA and the other system
according to the judgments of the chapter authors.

Overview of GWA development strategy. In the preceding sections we have reviewed a variety
of taxonomies of generalized work activities. Some of these taxonomies represent rather broad
organizing frameworks, as in the higher order taxonomies. Others represent more narrow, but
nonetheless cross-job variables, that might be used to describe people's work activities. The
question that arises at this juncture is rather straightforward. How might we synthesize these
dimensions to create a comprehensive taxonomy of people's work activities? In this section
extant literature will be used to develop such a taxonomy and link the resulting lower order
generalized work activities to a broader set of higher order variables.

As indicated previously, a number of taxonomic structures and job analysis resedrch efforts were
examined to develop both a model for the GWA constructs as well as the definitions and rating
scale levels for each individual GWA to be included in the O*NET. The researchers began by
selecting the GWA constructs using several criteria:

® The construct should have a foundation in one or more research efforts

® The construct should have definitive underlying content that, for GWAs derived from
factor analyses of job analysis data, was determined by examining the content of
individual items with significant factor loadings on the factor of interest

® The constructs as a set should be comprehensive, as much as possible reflecting work
activities of all jobs in the U.S. economy

® The constructs provide unique descriptive information.

By following such a strategy, we also addressed the matter of specificity. The taxonomic
structures presented earlier indicate that GWAs could be expressed at a very broad level of
generality or at successively narrower levels across the specificity-generality continuum.
Clearly, the analysis of work at a more specific level will yield occupational information at a
finer level of differentiation. Because we believe the GWAs can act as stand-alone sources of
occupational information that can be used to derive meaningful outputs for human resource
management, we have selected a level of specificity that is consistent with the research findings
for comparable sets of GWAs.
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- Once an initial set of GWAs was developed, we expanded our search to be sure that we had

captured constructs that were included in other job analysis systems, or ones that we believed
would be relevant to understanding work as it evolves in the next century. Consequently, there
are a few GWAs that are not well grounded in past research, but seem to have strong likelihood
for measuring work content that is more oftén found in hlgh performance organizations or will
become more prevalent in the future.

The following procedures were used to complete the definitions and rating scales for the GWAs.
Initially, item working definitions were prepared by the researchers and, after refinement, these
became the technical definitions that are provided for each GWA construct in the materials that
follow. [Please note that the technical definition is not the same as the working definition
ultimately created for each GWA, but rather is the researchers’ full explanation of the content
of the GWA.] A GWA's definition evolved from the titles and definitions given to the factors or
dimensions by their original researchers/authors. Further, the content of the factors/dimensions
was considered by examining the items with high factor loadings, when factor analysis data were
available, to give further clarity to the definition. Finally, after a pilot trial of the GWAs, the
construct labels and definitions were simplified so that they could be understood by most job
incumbents throughout the world of work. The GWAs in terms of their final content are
presented in Appendix D in Volume II.

The rating scales and their anchors also were based on information contained in the research

 studies relied upon for identification of the GWA constructs. The first scale selected to use in

rating the GWAs was that of complexity. As pointed out by Cain and Treiman (1981), as well as
Hunter (1983, 1986), complexity is a major influence on job performance and clearly delineates
one type of job from another within the same occupational domain. In many instances, the
research studies consulted reported on specific jobs that were high, medium, or low with respect
to the degree of complexity of that construct or the extent to which the construct was required of

. job incumbents. In most cases, the intent has been to demonstrate the complexity of a GWA as it

occurs across the domain of work. Hence, the level scale is a rating that reflects "across-jobs"
rather than "within-a-job" complexity. The major work activities associated with those jobs
identified in research studies as being representative of the GWA construct of interest were
incorporated into the level anchors. In instances where such research information was not
available, the developers relied upon their considerable job analysis experience to create the
level definitions and representative job activities.
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We also determined that it would be especially meaningful if the importance of each GWA
were documented as part of the job analysis process. The importance scale is a "within-job"
rating and does not attempt to compare the importance of the GWA relative to the GWAs of
other jobs across the occupational domain. Finally, the frequency with which a GWA is
performed has often been used as an indicator in job analysis and was incorporated as a
separate rating scale. From a data analysis perspective, the most meaningful index is an
absolute rather than relative frequency scale, and therefore the scale selected employs a
variant of Harvey's (1991) modified absolute time spent scale.

Description of the GWAs. Presented below is a description of the 42 GW As selected for
inclusion in the prototype O*NET. For each GWA relevant research literature is cited and a
technical definition is given that summarizes the meaning of the construct. )

L Getting information needed to do the job. The primary origin of this GWA is from
the equivalent job dimensions associated with the PAQ and the JEI. Research by Harvey et
al. (1988), Marquardt and McCormick (1973), McCormick et al. (1977), and Jeanneret (1987)
found that the principal sources of information to a worker (i.e., verbal, quantitative, pictorial,
and the observed behavior of others) formed a composite that consistently occurs across the
domain of work. The dimension represents circumstances in which workers depend upon
these various sources of information in the performance of their jobs. In the Harvey et al.
(1988), Jeanneret (1987), and McCormick et al. (1977) research, the dimension was labelled
Using Various Sources of Information, while Marquardt and McCormick (1974) found a very
similar dimension and named it Input from Representational Sources. Also, Marquardt and
McCormick (1973) found a somewhat narrower dimension labelled Verbal/Auditory
Input/Interpretation. However, as described previously, the 1973 Marquardt and McCormick
study factor analyzed the attribute ratings assigned to PAQ elements and not job data.
Consequently, some difference in the dimension structure (and hence the label assigned) is not
unexpected from the analysis of this different database. Finally, several of the ACT items and
certain SCANS skills, related to reading and otherwise gathering information, provide a good
match with this GWA. ' ‘
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The technical definition prepared for this GWA is as follows:

Observes, receives, and otherwise obtains information from written documents,
numbers, displays, graphics, products, people, and other relevant sources.

2. . Monitoring processes. materials, or surroundings. This GWA represents a combination
of two job dimensions that have been identified in research with the PAQ and JEL. It also

has some similarity to a factor labelled Electrical/Electronic, Mechanical, and Engineering
Information derived by Cunningham et al. (1990) from their use of the GWI in analyzing U.S.
Air Force enlisted occupations. Within the context of the PAQ and JEI, two dimensions have
emerged: one has focused on visual input, specifically from a designated source (i.e., a
device or machine); the second is more generic in scope and recognizes that workers must be
aware of their environment. Harvey's 1987 reanalysis of the PAQ data found a combination
of using the senses and gaining information from tools in the work place. In the Harvey et al.
(1988) research, the two dimensions were labelled Visual Input and Environmental
Awareness. Jeanneret (1987) and McCormick et al. (1977) labelled the dimensions Watching
Devices/Materials for Information and Being Aware of Environmental Conditions. Marquardt
and McCormick (1973, 1974) found the identical dimension when using either job or attribute
data and labelled it Visual Input from Devices/Materials. Only when factor analyzing job
data did Marquardt and McCormick (1974) find a dimension they labelled Environmental
Awareness. In all of these research studies, as well as in the Dowell and Wexley (1978)
research that emphasized maintaining quality production, the content of these dimensions
seemed to imply observing or being alert to machines, tools, processes, and events that occur
in the work place. Finally, several ACT monitoring items share this GWA's content as does
one of the SCANS skills.

The technical definition for this GWA is as follows:

Monitors and reviews information from equipment, devices, finished materials and
materials in process, events, and the relevant features of the environment. Often this
is done to detect changes, to find out when things are finished, or to be aware of

circumstances in the work environment.
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3. Identifying objects, actions, and events. The primary origin of this GWA is identical
to that of the Getting Information GWA, as described previously. McCormick et al. (1977)

and PAQ Services (1990) noted that the dimension describes situations in which the worker
typically identifies and interprets information that is received by the various sensory
mechanisms, particularly vision, hearing, and touch. Marquardt and McCormick (1974) stated
that this dimension made the distinction that the worker "evaluated" information, rather than
just received it. They labelled the dimension Evaluation of Sensory Input. In earlier
research, Marquardt and McCormick (1973) noted that the dimension, when derived from
attribute ratings of PAQ elements, also required the worker to recognize and evaluate to some
extent the information being received from various processes or events taking place in the
work environment. This was a finding replicated by Harvey (1987) in his reanalysis of the
original PAQ data and reporting of a factor he labelled Visual/Auditory/Sensing/Judging. In
the Harvey et al. (1988), McCormick et al. (1977), and Jeanneret (1987) research, the
dimension was labelled Interpreting What is Sensed; Marquardt and McCormick (1973)
labelled the dimension Perceptual Input from Processes/Events. In the ACT questionnaire, at
least two items reflect the content of this GWA, as does one of the SCANS skills.

The technical definition for this GWA is as follows:

Locates, identifies, interprets, evaluates, or judges information about one's own work
or the work of others. The source of this information could be materials, processes,
events, or the actions of one or more persons. The interpretation of information seen,
heard, or otherwise received may include making categorizations, recognizing
differences or similarities, and understanding circumstances or events.

4. Inspecting equipment, structures. or materials. This GWA has its primary origin in the
factor analytic research of Cunningham and his associates. In studies by Boese and
Cunningham (1975) and Cunningham et al. (1990), they identified factors that were specific
to obtaining information from Electrical, Electronic, and Mechanical Equipment and Devices.
Further, the content of the factors focused on identifying malfunctions, interrelations or
interconnections, obtaining readings from testing devices or indicators, and using information
from technical drawings or documents. Also, Dowell and Wexley (1978) report on a machine
maintenance dimension that emphasizes inspection. It is clear that a well-defined standard is

in place for the worker to use in making an inspection. This is somewhat different from the
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previous GWA in which monitoring is more of a general awareness or overview of a series of
events rather than a specific inspection against a clear cut standard. Outerbridge (1981) was
even more specific in her identification of an inspection construct and described the |
dimension as "....inspects persons, baggage, or other material. Inspection involves at least
some physical action by the inspector." And, the ACT list has at least two inspecting items
and SCANS describes a relevant skill.

The technical definition for this GWA is as follows:

Inspects or diagnoses equipment, devices, structures, materials, etc., to 1dentxfy the
causes of errors or other problems or defects.

S. Estimating the characteristics of materials, products, events, or information. Once

job-related information is received by a worker, that information is often evaluated by one or
more types of estimating processes. The PAQ and JEI are the only nomothetic job analysis
questionnaires that incorporate questions regarding estimation, although the ACT
questionnaire contains a couple of similar estimation items. Specifically, PAQ and JEI items
ask about estimating speeds of moving parts, objects, and processes, and estimating quantity,
size, and time. These items, when factor-analyzed, load on one job dimension labelled
Evaluating/Judging What Is Sensed (McCormick et al., 1977) or Interpreting. What Is Sensed
(Harvey et al., 1988). Marquardt and McCormick (1974) found a similar dimension they
labelled Evaluation of Sensory Input when analyzing job data, and a dimension they called
Perceptual Input from Processes/Events after further analyzing attribute data (Marquardt &
McCormick, 1973). Harvey (1987), in his reanalysis of the original PAQ data, confirmed this
dimension and labelled it Estimating/Judging Physical Characteristics of Objects. Jeanneret's
1987 factor analytic study found the same dimension again and used the original label of
McCormick et al. (1977). SCANS describes a skill, Acquires and Evaluates Information, that
also seems tangentially related to this GWA.

The technical definition prepared for this GWA is_as follows:
Estimates size, distances, quantities, or time; determines the speed of parts, objects, or

processes; or estimates the costs, resources, or materials needed to perform a work
activity. These estimations do not involve direct measurement.
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6. Judging the qualities of objects, services, or persons. This GWA is different from
GWA 4 above (Inspecting) in that it is concerned with the appraisal or judgment of value

rather than checking against some standard (inspection). Further, inspection is typically a
more objective process, whereas appraisal is more subjective in nature, and there often are
less measurable, formal, or verifiable criteria to guide the judgment.

This GWA has not appeared as a stand-alone dimension in any of the research reviewed for
this study, although the ACT list has a few similar items and SCANS z similar skill.
However, items descriptive of judging quality that are part of nomothetic job analysis
questionnaires which have been the subject of factor-analytic research typically become
associated with factors that include evaluations of sensory input. Further, such factors or
dimensions are often very broad in nature and otherwise cannot be associated with specific
categories or types of objects, situations, or persons. For example, consider Harvey's (1987)
re-analysis of the PAQ and the Harvey, et al., factor analysis of the JEL. In the former
research, a dimension labelled Visual/Auditory Sensing/Judging was identified, while in the
latter study, two factors emerged that are at least tangentially relevant: Visual/Aﬁditory
Sensory Information Judging, and Taste/Odor/Touch Sensory Information Judging. In effect,
the results of both studies indicate that the senses of vision, audition, gustation, olfaction, and
touch are required to make judgments, but there is no indication as to the specific nature of
these judgments or whether the judgments are being made about materials, behaviors (e.g.,
individuals, crowds, etc.), situations, or the environment (e.g., air quality).

The technical definition for this GWA is as follows:
Judges condition or quality, or appraises the value of objects and persons.

1 Processing information. Almost every job analysis taxonomic structure includes a
factor that describes the processing of job-related information in a wide variety of ways.
Further, almost all of the researchers have labelled the dimension Information Processing
(e.g., Berliner et al., 1964), or in the terminology of Jeanneret (1987), Marquardt and
McCormick (1973; 1974), and McCormick et al. (1977), Processing Information. An overall
PAQ dimension called Clerical Activities has also consistently been identified by several
researchers (e.g., McCormick et al., 1972). Harvey (1987), after reanalysis of the PAQ data,
labelled the dimension Clerical/Information Processing. The research of Cunningham et al.
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(1990) identified several "processing™ factors that were very job-specific (i.e., Stockkeeping
and Bookkeeping; Health-related Information). Further, they found a higher order factor they
called Information Compiling Activities. The factor analysis of data obtained with the OAI
(Boese and Cunningham, 1975) yielded a divisional factor they named Routine Symbolic and
Semantic Information Processing: Clerical Activities. Their factor analysis of the divisional
factors resulted in a broader factor they also labelled Clerical Activities. Later research by
Cunningham and Scott (1988) reported an overall OALI cluster they named Clerical Activities
. that included mostly information processing activities. The research of Harvey et al. (1988)
with the JEI specified three factors that they associated with information processing: Clerical
Equipment Usage; Routine Information Exchange; Processing Quantitative Information.
Dowell and Wexley (1978) labelled the dimension Compiling Records and Reports. For
managerial job analysis taxonomies, Mitchell and McCormick (1976) used the label
Processing of Information and Data, while both Hemphill (1960) and Tomow and Pinto
(1976) used a broader term--Staff Service--but the content was primarily information
processing. The dimension also appears in SCANS as Prepares Information, in Outerbridge
(1981) as Keeps Records and Compiles Statistical Reports, and in the ACT questionnaire.

The technical definition for the GWA Processing Information is as follows:

~

Compiles, codes, categorizes, calculates, tabulates, audits, and processes information
and data using standardized procedures or guidelines.

8. Evaluating information for compliance to standards. This dimension is likely to be

important for some technical and clerical jobs, and for professional positions requiring
incumbents to check arid interpret completed forms or other more complex information
against a set of standards, rules, or guidelines. At the high levels of this GWA, the
information and the criteria for compliance may be complex, with substantial interpretation
_ required in determining compliance or correctness.

Evidence for Evaluating Information for Compliance to Standards comes primarily from
Outerbridge's (1981) and O'Leary et al.'s (1989) activity dimensions. Five or six of their
generalized work behaviors cluster around the concept of compliance. These involve
uncovering problems in standard operating procedures, authorizing payment of monies based
on regulations and guidelines, reviewing documents for correctness and completeness of data,
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interpreting and explaining rules and procedures to individuals, and ensuring compliance with
or enforcing agency regulations. Similarly, the ACT item set has items related to checking

for accuracy.
The technical definition for this GWA is as follows:

Evaluates information against a set of standards, verifies it is correct, or otherwise
checks on its accuracy.

9. Anzlyzing data or information. Both the GWI and OAI factor analyses yielded factors
that are descriptive of this GWA. Cunningham et al. (1990) found a divisional level factor
named Numerical/Symbolic Thinking and an overall factor they called Working with
Numerical/Symbolic Data. Analyses of the OAI yielded more definitive findings. At the
division level, factor analyses yielded dimensions named Analyzing and Synthesizing
Information, Semantic Operations, Figural Operations, and Symbolic Operations, and-at the
cluster level they found two relevant overall clusters: one was labelled Figural Activities and
the second was called Cognitive Activities. The item content for all of these dimensions
focused on mental processing activities to understand verbal, conceptual, or numerical
information. The managerial job analysis of Mitchell and McCormick (1976) identified a
somewhat broader factor they labelled Complex Analysis and Communication. Also, Borman
and Brush (1993) had a Collecting and Interpreting Data factor. Within the SCANS program,
this GWA is most closely associated with a reasoning competency skill. In the Outerbridge
(1981) research, the work behavior was described as Analyzes Information and Makes
Recommendations Based on Findings. And, the ACT questionnaire contains several analyzing

data/information items.
The technical definition for this GWA is as follows:

Identifies underlying principles, reasons, or facts by breaking down information or data

into separate parts.

10.  Making decisions and solving problems. This GWA is also reflected in many job
analysis taxonomic structures. In the Harvey et al. (1988) research, they reported four
categories of decision making in their analysis of U.S. Coast Guard jobs. These decisions
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were about people, things, numbers, and medical matters, However, when the researchers
examined whether the JEI elements would predict the PAQ decision-making dimension, the
correlation was .84, indicating that one decision-making dimension was still able to explain
most of the variance in the relevant JEI items. The PAQ-based research analyzing job data
has always found a decision-making dimension (Harvey, 1987; Jeanneret, 1987; Marquardt,
1974; McCormick et al., 1977). Cunningham et al. (1990) described two factors derived from
the GWI: Semantic Thinking and Object Problem Solving. The Borman et al. (1994)
research found a similar construct; a combined Problem Solving/Decision Making dimension.
Managerial job analysis taxonomies also have reported a dimension that involves making
decisions and solving problems (Mitchell & McCormick, 1976; Baehr, 1988). The ACT list
has at least two decision-making items. The SCANS research, along with OPM's work with
MOSAIC, identified two separate competencies: Decision Making and Problem Solving.
However, we believe there is sufficient research evidence to justify incorporating these two
competencies into one GWA.

The technical definition prepared for this GWA is as follows:

Combines and reasons with information and data to solve problems and make
decisions. This involves deciding about the relative importance of information and
choosing the best solutions.

11.  Thinking creatively. This GWA is an expansion of the GWI factor labelled Aesthetic
Thinking (Cunningham et al., 1990) and the factor labelled Aesthetic/Figural Creativity found
by Cunningham and Scott (1988) in their factor analysis of the OAI. While creativity has
also been part of other job analysis questionnaires (e.g., the PMPQ, ACT's list, and
MOSAIC), it has typically been embedded in the information processing and problem solving
dimensions rather than standing alone. It is also noted that creative thinking is one of the
SCANS competencies.

The technical definition for this GWA is as follows:

Originates, invents, designs, or creates new applications, ideas, relationships, systems,
or products. Creative thinking includes artistic and aesthetic contributions.
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12.  Updating and using job-relevant knowledge. Virtually all jobs require some level of
job knowledge. This GWA involves knowing one's own job duties, functions, and staying

current with the job's technical requirements. Although this activity may be relevant to all
jobs, the level of the dimension that is required will vary considerably across jobs. Relatively
routine, non-technical jobs will not require a great deal of learning, updating, or mastering of
information. More complex technical jobs, especially those with rapidly changing
technologies, may on the other hand require almost continuous learning to keep sufficiently
up-to-date to be able to perform effectively.

This GWA is part of several taxonomies reviewed previously. A PAQ-based dimension,
derived from the Marquardt and McCormick (1973) factor analysis of attribute data, yielded a
dimension they labelled Use of Job-Related Knowledge. Its content focused on the
application of training and education to job accomplishment as well as the cognitive activities
typically associated with the use of job knowledge (e.g., problem-solving, decision-making,
etc.) Research with both the GWI and OAI yielded more specific rather than general job
knowledge factors. For example, the Cunningham et al. (1990) study found 13 factors that
were comprised of using information about specific knowledge areas (e.g., health-related,
legal, business, plant life and animals, etc.). A similar outcome was reported by Boese and
Cunningham (1975) who interpreted 15 such specific knowledge factors. Cluster analysis of -
the OAI factors (Cunningham & Scott, 1988) yielded a broad Cognitive Activities cluster.

Outerbridge (1981) and OLeary et al. (1989) offer a related dimension involving gathering
and organizing information to become knowledgeable about a technical area. Campbell et al.
(1993) distinguish between job-specific and more general knowledge that employees must
have to perform their jobs. Both of these dimensions are pertinent for this GWA. Borman et
al. (1994) identified a job knowledge category involving knowledge of methods, procedures,
and equipment as appropriate for successful job performance. The ACT questionnaire has a
"keeping informed" item. Finally, the most closely related SCANS dimension is Understands
How System Works. This concept is clearly related to the Updating and Using Job-Relevant
Knowledge GWA.

The technical definition for this GWA is as follows:

Keeps up-to-date technically and knows own job's and related jobs' functions.
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Q Developing objectives and strategies. The Developing Objectives and Strategies GWA
is different from GWA 15, Organizing, Planning, and Prioritizing Work, in that the present

GWA has more to do with long-range and strategic planning, usually for an organization,
whereas GWA 15 is focused on organizing and planning one's own work and activities.

This GWA is especially well represented in the managerial taxonomies. Flanagan's (1951)
Planning and Directing Action dimension, Williams' (1956) Planning factor, Hemphill's (1960)
Long-Range Planning dimension, the Torow and Pinto (1976) Financial Strategy Planning
factor, and Borman and Brush's (1993) Planning and Organizing factor all have components
related to this GWA. The MOSAIC system's Planning and Evaluating competency and a
setting goals item from the ACT questionnaire are likewise associated with this GWA.

The technical definition for this GWA is as follows:

Establishes long-range objectives and specifies the strategies and actions to achieve
these objectives.

14.  Scheduling work and activities. This activity can be distinguished from the
Organizing/Planning GWA in that, similar to the difference between GWAs 13 and 15, the

latter pertains to organizing and planning one's own work, whereas this GWA has to do with
scheduling events or other activities or scheduling the activities of others. In relation to other
taxonomies, Outerbridge (1981) has a scheduling dimension in her system, Harvey's
planning/scheduling dimension is similar to this GWA, and several ACT items center around
scheduling and planning events and other persons' activities. SCANS also describes a skill
entitled Allocates Time, that is primarily focused on scheduling work activity. Dowell and
Wexley (1978) found that Work Planning and Scheduling was an important supervisor
dimension. From the managerial taxonomies, Flanagan's (1951) Planning and Directing
Activity, Williams' (1956) Planning, Organizing, and Execution of Policy, Hemphill's (1960)
Providing Staff Service, Mitchell's (1978) Planning and Scheduling, and the
Planning/Organizing dimensions of Yukl (1987) and Borman and Brush (1993) are relevant.

The technical definition for this GWA is as follows:

Schedules events, programs, activities, as well as the work of others.
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15.  Organizing, planning, and prioritizing work. This is another GWA that is likely

relevant at some level to virtually all jobs in the U.S. economy. The variation across jobs
comes primarily in the level of this activity. Some positions have activities that are often
planned and organized by the supervisor, and there may be little prioritizing of work left to
the employee. In other positions, the prioritizing of tasks may be quite complex, with many

variables entering into the organizing of work.

Sources for this GWA are numerous. Boese and Cunningham (1975), in their analysis of the
OALl, described factors related to several types of planning and organizing (e.g., general
worker activities, business functions, technical activities, etc.). The Borman et al. (1994)
Orgénization dimension emphasizes prioritizing and personal time management. SCANS
contains a Manages Time dimension and the Anticipates and Identifies Consequences
dimension also is similar to our Organizing and Planning category. Finally, the managerial
taxonomies all contain dimensions similar to organizing and planning (Borman & Brush,
1993; Flanagan, 1951; Hemphill, 1960; Mitchell, 1978; Tornow & Pinto, 1976; Williams,
1956; and Yukl, 1987), although some of these dimensions emphasize long-range planning or
organizing others' work instead of or in addition to organizing and planning one's own work.

The technical definition for this GWA is as follows:

Formulates work plans and objectives, and prioritizes and schedules own work.

16. Performing general physical activities. The JEI- and PAQ-based research is the
primary origin of this GWA. Harvey et al. (1988) labelled the dimension General Physical
Coordination; Jeanneret (1987) and McCormick et al. (1977) used the dimension title
Performing Activities Requiring General Body Movements; Marquardt and McCormick
(1973), after analyzing attribute data, called the dimension General Body/Handling Activities;
then in 1974, these same authors factor analyzed job data and labelled an almost identical
dimension as General Body Activity versus Sedentary Activities. Harvey (1987), after
reanalyzing the PAQ, found two overall dimensions that he labelled Gross Body Movements
While Stationary, and Gross Body Movements While Mobile. For all of these dimensions,
the data describe the extent to which workers perform activities requiring general body
movements. Further, these movements often require the action of the entire body, such as in
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climbing and balancing and/or the use of major parts of the.body (i.e., arms and legs).
Finally, the ACT questionnaire contains an item reflecting this dimension.

The technical definition for this GWA is as follows:

Requires workers to move their whole bodies, such as in climbing, lifting, balancing,
moving, walking, or stooping. Oftentimes the activities also include considerable use
of the arms and legs, such as in the physical movement of materials from one location
to another.

17.  Handling and moving objects. This GWA has been developed from the factor analysis
results derived from all of the major generalized nomothetic Job analysis questionnaires. The
research of Harvey et al. (1988) with the JEI labelled the factor Handling/Related Activities.
Jeanneret (1987), as well as McCormick et al. (1977), named the dimension Performing
Handling/Related Manual Activities. Similarly, Marquardt and McCormick (1974) called the
dimension Manipulating/Handling Activities, in part because a few more PAQ elements that
reflected coordination of various bodily activities were found when compared to a similar
dimension found in the earliest research with the PAQ (McCormick et al., 1972). The
Cunningham et al. (1990) research with the GWI found a very broad dimension that they
labelled General Physical Requirements, and then highly specific factors, such as Controlled
Hand and Finger Activities that emphasized both coordination and strength required when
working with one's hands and arms. A few of the ACT items relate to this GWA. In all of
the factor analyses, the items that comprise this dimension involved use of the hands and
often the arms in the manipulation or handling of materials or work-related things.

The technical definition for this GWA is.as follows:

Requires workers to use their hands and arms in handling and moving materials or in
manipulating things. The worker could be relatively stationary or could be required to
change location.

18.  Controlling machines and processes. This GWA is also prevalent in most nomothetic
job analysis taxonomic structures, although in some circumstances the control of machines is
confounded with the operation of vehicles/equipment (the next GWA described below).
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However, there is an identifiable distinction that can be made from an examination of the
composition of the factors in terms of the factor loadings on the relevant job analysis
elements. Those factors that are labelled as "controlling" a machine or process involve
extensive use of hand- or foot-operated controls, often in a continuous manner, and frequently
there is some product being produced by the machine. Harvey et al. (1988), as well as
Jeanneret (1987) and McCormick et al. (1977), labelled the dimension Controlling
Machines/Processes. In Harvey's (1987) reanalysis of the PAQ data, he labelled a comparable
dimension as Operate Machines Requiring Continuous Attention to reflect the "hands-on"
nature of this construct. Marquardt and McCormick (1974) called a similar factor
Adjusting/Operating Machines/Equipment when the factor analysis was based on job data.
For attribute data, the same authors found two factors: one was very general and labelled
Control/Equipment Operation; the other was very specific and named Use of Foot Controls.
In the Cunningham et al. (1990) work with the GWI, the researchers identified factors with
more specificity (e.g., Material Forming and Shaping; Operating Office Equipment) than
reported in research with other nomothetic questionnaires. Again, the ACT list has several
items relevant to this GWA.

As implied by the label for this GWA, the activity described is associated with the control of
machines, processes, and related operations. Further, the control is often executed by using .
various control mechanisms or by the direct physical "hands-on" operation of a device or

some processing equipment.
The technical definition for this GWA is as follows:

Uses either control mechanisms or direct physical movements of hands and arms (and
possibly legs and feet) to operate machines or processes.

19.  Operating vehicles, mechanized devices, or equipment. This GWA is derived
primarily from research conducted with the OAI. Boese and Cunningham (1975) first

reported a dimension labelled Driving/Operating Vehicles and Mechanized Equipment.
Subsequently, in research by Cunningham et al. (1990), the specificity of the factor analyses
yielded several factors that included vehicle/equipment operation: Working on Terrain
Features (e.g., operating earth-moving equipment); Protecting/Enforcing (e.g., operating fire
and police vehicles); and other unnamed factors that included operation of aircraft and rail
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vehicles. Research with the PAQ and JEI has yielded factors labelled Use of Miscellaneous
'Equipment/Devices, which have reflected both vehicle operation (e.g., water vehicles and
aircraft) as well as a variety of equipment (e.g., powered mobile equipment and
.remote-controlled equipment). When Marquardt and McCormick (1973) analyzed attribute
ratings, a resulting factor, labelled Control/Equipment Operation, confounded the control of
equipment with the operation of most types of vehicles (e.g., highway, rail, water, and air).
Finally, the ACT questionnaire has one driving vehicles item.

The technical definition for this GWA is as follows:

Runs, maneuvers, navigates, or drives vehicles and mechamzed equipment such as
forklifts, passenger vehicles, aircraft, or water craft.

20.  Interacting with computers. This GWA was included becaﬁse it reflects the realities
and changes occurring in virtually every occupational domain. The computer-worker interface
will continue to grow and, therefore, we believe should be part of any GWA system. The use
of such a GWA was reflected in the following: The SCANS competencies (Uses Computers);
research by Boese and Cunningham (1975) using the OAI yielded a representational factor
they called Electronic Data Processing, which was separate from another factor entitled Using
Keyboard and Other Office Equipment; the Cunningham et al. (1990) GWI factor labelled
Operating Office Equipment; MOSAIC's competency of Applies Technology to Tasks; and
several computer-oriented items from the ACT questionnaire.

The technical definition for this GWA is as follows:

Controls computer operations by using programs, setting up functions, writing
software, or otherwise communicating with computer systems.

21.  Drafting, laying-out, and specifying technical devices, parts, and eguipheht. This

GWA was primarily derived from research conducted with the OAL Factor analyses by
Boese and Cunningham (1975) indicated a separate first-order work output factor they called
Drafting/Drawing. A second first-order factor was derived from the Work Goals section of
the OAI, and it was labelled Technical Planning/Drawing Objectives. When the higher order
factor analysis was completed, the factor was named Technical Planning and Drawing.
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Outerbridge (1981) identified a somewhat related dimension she described as "Edits written
materials and prepares materials for publication: The preparation involves selecting
illustrations, laying out materials, recommending methods of reproduction and binding."

Research with the JEI and PAQ has identified broader constructs that encompass both
technical preparation (e.g., drafting, etc.) as well as carrying out activities that evolve from
that preparation (e.g., constructing, repairing, maintaining). These latter activities are found in
the next two GWAs that are discussed below. The Harvey et al. (1988) research with the JEI
identified a divisional dimension called Performing Skilled/Technical Activities. The same
label was used for the PAQ divisional dimension reported by Marquardt and McCormick .
(1974) and McCormick et al. (1977). They also found an overall dimension titled Performing
Technical/Related Activities. The focus of both the divisional and overall dimensions was the
use of technical and measuring devices, drawings, specifications, etc., that is often associated
with skilled craft and technician jobs. The Harvey (1987) study based on the PAQ did
identify a dimension he labelled Graphic/Measurement/Technical, which does seem
comparable to the above-cited Boese and Cunningham (1975) factor. The ACT list contains
two items directly relevant to this GWA.

The technical definition for this GWA is as follows:

Provides documentation, detailed instruction, drawings, and specifications to inform
others about how devices, parts, equipment, or structures are to be fabricated,
constructed, assembled, modified, maintained, or used.

22. Implementing ideas, programs, systems, or products. This GWA was created to
include a broad range of factors that have been identified by a number of researchers who

were analyzing occupations with structured job analysis questionnaires. Examples of the
types of factors that were identified in the various research studies that lead to the
development of this GWA are provided below:

Ballentine et al. (1992), in research of U.S. Air Force enlisted jobs using the GWI, identified
job clusters they labelled Electronic Systems Installation; Structural Construction and
Maintenance; Food Preparation; and Medical/Dental Services. While these are job clusters, it
is interesting to note that many of these same constructs appear in Cunningham et al. (1990)
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when they factor-analyzed the GWI across jobs. Examples of some of these GWI dimensions
include: Protecting/Enforcing; Working with Animals; Health Care Activities;
Material/Substance Preparation; and Food Preparation. Boese and Cunningham (1975) also
found very similar types of dimensions in their research with the OAI. Examples of their
dimensions include: Surface Finishing; Working on Buildings; Use and Handling Sporting
Equipment; Use of Technical/Scientific Devices; and Health Treatment.

Baehr (1988) reported on finding such dimensions as Improving Work Procedures;
Developing Technical Ideas; and Promoting Safety among samples of managerial jobs.
Dowell and Wexley's (1978) factor-analytic study of supervisory jobs yielded two dimensions:
Maintaining a Safe/Clean Work Area and Maintaining Efficient/Quality Production. In
Outerbridge's (1981) study, she identified such behaviors as: "Purchases or Contracts for
Services or Supplies” and "Performs Policy Functions." SCANS identified skills labelled
Understands Systems, Selects Technology, Improves and Designs Systems, and Applies
Technology to Tasks, which seem to relate to the implementation process. Finally, Mitchell
and McCormick (1976) integrated a broad dimension of managerial and professional jobs they
labelled Technical Activities, and the ACT questionnaire contains some construction and
installation items that correspond to the Implementing GWA.

The technical definition for this GWA is as follows:

Conducts, carries out, or implements work procedures and activities in accord with
one's own ideas or information provided through directions/instructions for purposes of
installing, modifying, preparing, delivering, constructing, integrating, finishing, or
completing programs, systems, structures, or products.

23.  Repairing and maintaining mechanical equipment. On an overall basis, the content of
this GWA is embedded in the Skilled/Technical activities dimensions that have emerged from
the PAQ and JEI as described above. For example, Harvey (1987) reported on a broad
dimension that he labelled Operate/Adjust/Tend Machines/Tools/Equipment, but he
categorized it as a dimension requiring considerable technical skill based on its item loadings.
However, research with the OAI and GWI has consistently and strongly indicated that the

* repair and maintenance functions are separate for mechanical and electronic/electrical

machines, devices, and equipment. The Boese and Cunningham (1975) research indicated

6-54

32
o



Chapter 6: Generalized Work Activities

that even for information input, separate dimensions represented electrical versus mechanical
information used by a worker. When considering the higher order factors of the OAI, they
distinguished Mechanical Repair, Maintenance and Operation from Electrical or Electronic '
Repair Maintenance and Operation. The GWI research (Cunningham et al., 1990) led to the
'same conclusion. There were two separate factors: Mechanical Activities was one;
Electrical/Electronic Activities was the other. When a higher order factor analysis of the
first-order factors was completed, the two factors then came together. Dowell and Wexley
(1978) describe a dimension for first line supervisors labelled Maintaining Equipment and
Machinery. Finally, the SCANS system has a Maintains and Troubleshoots Technologies
skill, which contains elements of this GWA and its electronic counterpart, and the ACT list
has several repair and maintenance items focused on mechanical equipment. This list

contains one general electronic repair item.

Given the strength and nature of the job analysis research by Cunningham and his associates,
it was concluded that the mechanical repair and maintenance activities would be identified as
a separate GWA from the electrical/electronic repair and maintenance activities.

The technical definition for this GWA is as follows:

Uses appropriate tools and equipment, fixes, services, aligns, sets up, adjusts, and tests -
machines, devices, moving parts, and equipment that operate primarily on the basis of

mechanical (not electronic) principles.

24.  Repairing and maintaining electronic equipment. The previous discussion has set forth
the foundation for this GWA, which has an origin identical to the equivalent GWA focused

on mechanical equipment, devices, and machinery.

T

The technical definition for this GWA is as follows:

Uses appropriate tools and equipment, fixes, services, adjusts, regulates, calibrates,
fine-tunes, or tests machines, devices, and equipment that operate pnma.nly on the
basis of electrical/electronic (not mechanical) principles.
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25.  Documenting and recording information. While this GWA might be considered very
similar to the Processing Information GWA, it should be recognized that there are significant

differences that are reflected in the taxonomic location of these two GWAs. Processing
Information is a GWA within the Mental Processes taxonomic category; Documenting and
Recording Information is an outcome and is included as part of the Work Output taxonomic

structure.

The most direct identification of this GWA comes from the research of Boese and
Cunningham (1975), who reported a representational work activity factor from analyses of the
OALI they labelled Routine Recording. This factor was comprised of job activities the authors
described as writing down information, such as weights of trucks or numbers of packages. In
their analysis of supervisory jobs, Dowell and Wexley (1978) identified a factor they called
Compiling Records and Reports, which was more of a documenting than processing (mental)
activity. In the Outerbridge (1981) research, she defined a cluster of outputs as "writes
reports of activities, findings, correspondence, memoranda, manuals, or technical reports.”

The ACT questionnaire has several recording information and maintaining records items.

The technical definition for this GWA is as follows:

Enters, transcribes, records, stores, or maintains information or data in either written
form or by electronic/magnetic recording.

26.  Interpreting the meaning of information for others. Perhaps the most apparent type of

work activity that is envisioned for this GWA would be the translation of information from
one language to another. However, the construct is broader and includes such activities as
iriterpreting the meaning of scientific information to a lay audience, describing the results of a
series of medical tests, interpreting how a new technology could be applied to a company, or
translating weather patterns for use by commercial aircraft pilots.

This GWA was identified by SCANS as Interprets and Communicates Information, 2
competency that would be important to the application of technology. Outerbridge (1981)
also identified a comparable dimension she described as "Interprets and explains rules and
procedures to individual members of the public.”

6-56



Chapter 6: Generalized Work Activities

The notion of interpreting information from one language to another is reflected in a few job
analysis taxonomies. Mitchell (1978) defined a PMPQ dimension as Second Language Usage.
Harvey (1991) in his taxonomy of general purpose and managerial dimensions listed Multiple
Language Use, although he included it as an information processing rather than an
interpersonal dimension. Finally, research with the GWI (Cunningham et al., 1990) reports on
several factors that are associated with communications and have some potential requirements
for the interpretation of the meaning of those communications. These factors include: Verbal
Activities: Speaking and Writing; Information About People: Using/Producing; Performing
Arts; Environmental and Physical Science/Technology Information: Using/Producing; and
Construction/Engineering Information: Using/Producing. Clearly these latter factors span a
variety of information that would need interpretation so that it could be used by others.

The technical definition for this GWA is as follows:

Translating; clarifying, explaining or interpreting what information means and how it
can be understood or used to support responses or feedback to others.

27. Communicating with supervisors, peers. or subordinates. Again, the vast majority of
jobs in the U.S. require communicating with others in the organization. However, jobs will

differ regarding the level of that communication. At the lower levels, workers may largely
work alone. For the most part, they may not need to write as part of their job, or the written
and oral communications required may be relatively simple and straightforward. ‘At the higher
levels, complex written and oral communication is required. Complicated and difficult
report-writing assignments, important briefings to executives, or other complex written or oral

communication may be necessary.

Several of the taxonomies previously discussed have communications as one of the activities
represented. Sometimes communicating to persons outside the organization is not
distinguished from within-organization communicating; in other cases, written and oral
communication may be kept separate. [Note: In this context, "inside the organization” refers
to communications by individuals who are employed by or are members of the organization in
which the job occurs.] However, communication activities, in one form or another, are
prominent in several of the general taxonomies and in all of the managerial dimension sets.
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Research with the PAQ has consistently identified a dimension that involves communications
within an organization. Marquardt and McCormick (1973, 1974) found a dimension labelled
Interpersonal Communications after analyzing attribute data and three dimensions with job
data (Interchange of Ideas/Judgments, Related Information; Communicating
Instructions/Directions/ Related Job Information; and Job-Related Communications).
McCormick et al. (1977) and Jeanneret (1987) identified three dimensions at the division level
(Communicating Judgments/Related Information; Engaging in General Personal Contacts; and
Exchanging Job-Related Information) and one overall dimension (Having Decision,
Communication, and General Responsibilities). This same overall dimension was reported by
Harvey (1987) in his reanalysis of PAQ data. Harvey et al. (1988), using the JEI, found an
identical second-order factor to the PAQ overall dimension and labelled it
Decision/Communication/General Responsibility; they also reported two first-order factors
named Exchanging Job-Related Information and General Personal Contacts.

Review of the GWI research by Cunningham et al. (1990) indicated they found a relevant
section dimension labelled Oral and Written Communication. Their dimension titled
Management and Human Development Activities also encompassed items dealing with
communicating. Analyses of the OAI by Boese and Cunningham (1975) found a
communication dimension they named Obtaining and Giving Information; at the higher order
level, the factor that emerged was called Verbal Communication.

Outerbridge (1981) and O'Leary et al. (1989) offer two activity clusters that tie in with part of
this GWA. One relates to conferring with supervisors and the other is a report-writing
dimension. Campbell et al. (1993) and Borman et al. (1994) have a general written and oral
communication factor. ‘MOSAIC keeps written and oral communications separate, and the
ACT questionnaire contains several internal communication items. There are three SCANS
skills that involve communications of some sort. '

Regarding the managerial taxonomies, communication is reflected in every one, but kept
separate only in the Borman and Brush (1993), Mitchell (1978), and Yukl (1987) systems. In
the other taxonomies, communicating is part of coordinating or interacting with others.
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The technical definition for this GWA is as follows:

Provides information to supervisors, fellow workers, or subordinates.

28. Communicating with persons outside the organization. This GWA is parallel to the

other communication dimension, but the object of the communicating is external customers or
others outside of the organization (i.e., they are not employed by or members of the
organization in which the job of interest occurs). Thus, the level scale is very similar to that
of the other communication dimension. The low end refers to jobs that require little contact
with persons outside the organization. The high end is pertinent to jobs that require complex
external communication such as presenting highly technical information to customers.

Evidence for this GWA can also be found in a number of taxonomies. All of the PAQ factor
analytic studies have reported at least one dimension associated with communications external
to the organization. Marquardt and McCormick (1974) labelled the dimension Public/Related
Personal Contact, which is the same title used by Jeanneret (1987) and McCormick et al.
(1977). The latter two research studies also identified an overall dimension called
Public/Customer/Related Contacts. Harvey (1987) called the dimension Deals with Public.
The JEI research of Harvey et al. (1988) labelled the dimension Public/Related Personal
Contacts at the division level. Research with the OAI (Boese & Cunningham, 1975;
Cunningham & Scott, 1988) has not yielded a dimension the researchers have called external
communications, but they have consistently found a dimension or cluster they have named
Entertaining/Socializing, which clearly has a flavor of external communications as well as

selling/influencing, which is a separate GWA.

Outerbridge (1981) and O'Leary et al. (1989) have as part of their dimension sets three
activities relevant to this GWA: preparing literature or oral presentations for public/clients,
presenting information to individuals or groups in the.community, and testifying-in.court or at
other administrative proceedings. Again, the Campbell et al. (1993) and Borman et al. (1994)
systems each have a general communication dimension covering both internal and external
communication. The Serves Clients/Customers SCANS category has external communications
as one of its elements. MOSAIC contains a dimension labelled Customer Service, part of
which is communicating with customers. And finally, the ACT questionnaire has a few items
related to providing information to persons outside the organization.
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Among the managerial taxonomies, this GWA is explicitly recognized as representing the
organization to customers and the public in the Borman and Brush (1993) and Yukl (1987)
systems. In Tomow and Pinto (1976), a public and customer relations factor is very similar to
this GWA. In each of the other managerial systems (with the exception of Flanagan's), the
notion of external communications is embedded in a more general dimension.

The technical definition for this GWA is as follows:

Communicates with persons outside the organization and/or represents the organization
to customers, the public, government, or other external entity.

29.  Establishing and maintaining interpersonal relationships. The sense of this GWA is

that many jobs require working, often closely, with co-workers, supervisors, subordinates,
customers, business associates, or others. This GWA area may require incumbents to develop
good working relationships and over time to maintain cooperative and possibly collaborative
relations with these other persons. This activity also is increasingly important with the
emergence of a diverse work force and the growth of team-based work groups. At high
levels, requirements for this GWA involve working smoothly with and gaining cooperation
with others under difficult circumstances, such as when these persons have diverse
backgrounds or are initially hostile or uncooperative.

The main support for this GWA comes from the MOSAIC taxonomy and from the managerial
dimension systems. MOSAIC contains an Interpersonal Skills competency that aligns well
with our GWA. The ACT list has several items at least tangentially related to this
Interpersonal Relationships GWA. Every managerial taxonomy except Flanagan's (1951) has
an interpersonal dimension. As examples, Williams (1956) has a dimension, Relations with
Associates, Mitchell's (1978) system includes Interpersonal Activities, and Borman and Brush
(1993) have a Maintaining Good Working Relationships dimension. SCANS includes Works
with Cultural Diversity and Participates as a Member of a Team.

The technical description for this GWA is as follows:

Develops constructive and cooperative working relationships with others.
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30.  Assisting and caring for others. This particular GWA has limited support from the
taxonomies we have reviewed. Yet, we believe this dimension will be increasingly important
as the number of health care jobs continues to rise dramatically, as child-care requirements for
single-parent and dual career families greatly increase, and as our population demographics
shift to contain a larger and larger percentage of older persons who will need care and
assistance. Thus, the focus of this GWA is on providing personal care to others, but its scope
is somewhat broader to include other kinds of helping and assistance.

The closest concepts in other taxonomies are the Client Orientation dimension in OPM's
MOSAIC competency list and a couple of fairly specific dimensions from the GWI and OAIL
The MOSAIC dimension has as part of its definition a commitment to provide quality service
to others. Cunningham's dimensions that are relevant apply to health care and social workers,
employment counselors, pharmacy and dietary workers, and associated para-professionals.

The technical definition for this GWA is as follows: -
Provides assistance or personal care to others.

31.  Selling or influencing others. This GWA has to do with persuading or convincing
others to buy products of some type or with otherwise influencing others to change their
behavior. Management and supervisory jobs may often stand at the higher levels on this
GWA, but not necessarily. Sales and marketing jobs will typically be described toward the
high end of this GWA. Of course, many jobs require little selling or influencing of others to
get the work accomplished, and these jobs will be described lower on the level scale. Thus,
the high end of the level scale is characterized as requiring considerable persuasion, often of a
difficult-to-convince audience, to get the job done. As mentioned, the lower end of this scale
will describe jobs where little persuasion is required to get the job accomplished.

Evidence for this GWA comes from the OAI, O'Leary's activity clusters, and SCANS, as well
as four of the managerial taxonomies. Boese and Cunningham (1975) report for the OAI a
first-order factor they labelled Persuading and a second-order factor called Sales, Service, and
Public Relations. As mentioned previously, Cunningham and Scott (1988) reported an OAI
cluster they titled Entertaining/Socializing, which also has a selling and influencing
component. The Entertaining/Socializing factor was also reported at the divisional factor
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analysis level by Cunningham et al. (1990). In the O'Leary et al. (1989) system, a selling

" property activity appears. SCANS has a directly relevant dimension labelled Influences an
Individual or Group, MOSAIC contains an Influencing/Negotiating competency for
professional occupations that in part reflects this GWA's content, and the ACT questionnaire
has at least one selling/influencing item.

The concept of selling and influencing is recognized explicitly as a dimension in the Borman
and Brush (1993) system. In Hemphill (1960) selling/influencing is an element of his
Technical Aspects With Products and Markets; Williams (1956) has this dimension embedded
in a general Relations With Associates category; with Tornow and Pinto (1976), it is part of
their Public and Customer Relations factor; and Mitchell (1978) includes the concept in his
Problem Solving dimension. In Harvey's (1987) reanalysis of PAQ data, he labelled the
dimension Sales/Buyer Contacts.

The technical definition for this GWA is as follows:

Persuades or convinces others to buy merchandise or goods, or otherwise change their
minds or actions.

32.  Resolving conflicts and negotiating. This GWA is seen as importantly different from
the Selling or Influencing Others GWA. Negotiating involves handling complaints, arbitrating
disputes, and resolving grievances. Standing at the lower levels of this GWA will be jobs that
require no complaint-handling or negotiating, or, if they do require some of this activity, the
negotiations will be in very easy-to-resolve situations. At the higher end of the level scale will
be jobs that require complaint-handling and negotiating involving complex issues and with
considerable conflict and pressure associated with the activity.

The negotiating concept appears as part of the OAI, and in O'Leary et al.'s activity clusters,
SCANS, MOSAIC, 2nd most of the managerial taxonomies, although in those taxonomies
negotiating is consistently embedded in a broad supervision, coordination, or interpersonal
relations dimension. Research with the OAI (Boese & Cunningham, 1975) reported a
dimension they labelled Resolving Conflicts, which within the higher order analyses became
part of Human Development, Assistance, and Conflict Resolution. In the O'Leary et al. (1989)
system, Negotiating With Persons/Organizations With Differing Points of View is an activity
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cluster, and a dimension from SCANS is Negotiating to Arrive at a Decision. MOSAIC has
both a Conflict Management and an Influencing/Negotiating dimension in its managerial
competency list. Two or three resolving complaints/problems or negotiating items appear in
the ACT questionnaire. Borman and Brush (1993), Williams (1956), Tornow and Pinto
(1976), and Mitchell (1978) all have the concept of negotiating reflected in their. category
systems but, as mentioned, as part of a broader managerial dimension.

The technical definition for thi_s GWA is as follows:

Handles complaints, arbitrates disputes, resolves grievances, or otherwise negotiates

with others.

33.  Performing or working directly with the public. It might be argued that this GWA
overlaps substantially with the external communication and selling GWAs. We would not

argue that this dimension is completely independent of those GW As. However, when we
considered such high population jobs as patrol officers, restaurant servers, and government
employees directly interacting with the public, as well as acting, TV personality positions, and
the like, the communication and selling GWAs did not appear to appropriately characterize
their activities. Accordingly, this GWA involves performing in front of people or directly
serving the public in some capacity. The level scale differentiates job requirements in this
area primarily in terms of how challenging and difficult the interaction with the public is
likely to be for the worker. Jobs at lower levels involve relatively brief and routine
interactions with little or no complexity. Higher levels for this GWA require more challenging

and complex interactions with the public.

Admittedly, there is little support for this GWA in the taxonomies we have reviewed.
Outerbridge (1981) and O'Leary et al. (1989) have a dimension involving performing policing
functions with the public, and the SCANS Serving Clients/Customers factor is in part related
to this concept. Harvey's (1987) research with PAQ data did identify a dimension he labelled
Deals with Public. Similarly, the PAQ research of McCormick et al. (1977) identified an
overall dimension called Performing Service/Related Activities, in part a match with this
GWA, and a few ACT questionnaire items are somewhat related to this concept. Despite
limited support, for reasons provided above, we recommend including this dimension as a
GWA.
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The technical definition for this GWA is as follows:

Performs in front of people or deals dilrectly with the public, including serving persons
in restaurants and stores, and receiving clients or guests.

34.  Coordinating the work and activities of others. The Coordinating the Work and
Activities of Others GWA is primarily a management activity. However, the GWA can be
important for non-management positions if, for example, they require taking charge or tasks
that temporarily involve coordinating other organization members, or they involve being part
of a team where different members coordinate the others' activities depending on the task.

The lower levels on this GWA refer to jobs with very limited requirements to coordinate
other organization members. At the higher levels, the job may require coordinating the tasks
and activities of a large number of persons, where the sequencing of task steps is relatively

complex.

Evidence for this GWA comes from the Outerbridge (1981) and O'Leary et al. (1989)
taxonomies, from SCANS, and from all of the managerial dimension sets. Outerbridge and
O'Leary identified a category that includes coordinating interrelated activities, and O'Lzary et
al. added a coordinating and performing liaison work with other units dimension. The broad
SCANS category of Managing Human Resources includes the concept of coordinating others.
PAQ-based research indicates that coordination is coupled with Supervision, and both
Jeanneret (1987) and McCormick et al. (1977) labelled the dimension Performing
Supervisory/Coordination/Related Activities. There are at least two items in the ACT
questionnaire related to coordinating others.

Among the managerial taxonomies, Borman and Brush (1993) identified a dimension
(Coordinating Subordinates and Other Resources) with almost exactly the same definition as
this GWA. Yukl's (1987) Motivating Task Commitment dimension is likewise defined very
similarly to the Coordinating Others GWA (although the label is quite different), and the
Tomow and Pinto (1976) Coordination of Other Organizational Units and Personnel
dimension is also quite similarly defined. In the Flanagan (1951), Williams (1956), and
Mitchell (1978) systems, the concept is part of a broader managerial dimension.
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The technical definition for this GWA is as follows:
Coordinates members of a work group to accomplish tasks.

35. Developing and building teams. A major recent development in U.S. organizations is a
movement from hierarchically organized units to team-based work units (e.g., Guzzo & Salas,
1995). A recent study (Gordon, 1992) showed that 35% of U.S. organizations were using
teams. Almost certainly, that percentage is higher now. Accordingly, managing teams in
organizations is becoming more and more important. Managers or supervisors are often
expected to guide the work of teams, or in self-managed teams peers in a work group all may
be involved in building and managing the team (e.g., Wellins, Byham, & Dixon, 1994). This
GWA may overlap somewhat with some of the other supervisory GWAs (e.g,, Guiding,
Directing, and Motivating Subordinates), but it is included in the taxonomy to recognize the
increasing emphasis in U.S. organizations on team-based structures. o

Support for the GWA comes almost solely from OPM's MOSAIC competency list. Our

" GWA is modeled on their Team Buildin'g competency for managers. Yukl's (1987)
Harmonizing and Team Building dimension is also similar to this GWA, and a few of the
ACT items are somewhat related to the concept.

The technical definition for this GWA is as follows:
Encourages and builds mutual trust, respect, and cooperation among team members.

36.  Teaching others. This GWA involves both identifying educational needs and the actual
development and delivery of training or instruction to improve trainee knowledge or skills. As
with many other GWAs, the differentiation between jobs that require some training and
teaching of others is in the complexity of that training effort. At the lower levels, jobs require
very minimal, simple training, developing, or instructing of others. At higher levels, the
activity requires both identifying ways to teach very difficult material and actually conducting
training or instruction under these challenging and difficult circumstances. The GWA is
intended to apply primarily to teachers or instructors in schools and trainers in businesses or
public organization settings. The on-the-job training, coaching, and developing of
subordinates is covered by GWA 38.
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Support for ihis teaching/instructing others GWA comes from the OAI factor, Instruction
(Boese & Cunningham, 1975). Outerbridge (1981) and O'Leary et al. (1989) also offer an
activity cluster that aligns well with this GWA (Planning and Conducting Training Sessions).
SCANS reports a separate skill 1abelled Teaching Others. 'Finally, two items Srom the ACT
questionnaire reflect this GWA.

The technical definition for this GWA is as follows:

Identifies educational needs, develops formal training programs or classes, and teaches
or instructs others.

37.  Guiding, directing, and motivating subordinates. This management dimension is

defined as providing guidance and direction to subordinates. Included in this GWA is the
concept of setting standards for performance and reviewing employee performance against
those standards.

Jobs rated at lower levels of this GWA will include few management responsipilities or will
be supervisory jobs where employees require very little guidance. The higher levels of the
GWA are characterized by requiring the direction and motivation of several subordinates
under organization conditions that are challenging, unpleasant, or otherwise difficult.

This GWA is part of many of the taxonomies previously reviewed, including the PAQ, the
Campbell et al. system, SCANS, and all of the management dimension sets. In the PAQ, as
previously mentioned, the dimension at the division level is called Performing
Supervisory/Coordination/Related Activities from the research of Jeanneret (1987) and
McCormick et al. (1977). Harvey (1987), after reanalyzing the PAQ data identified a
dimension he labelled Direct Supervision of Others. Altematively, Marquardt and
McCormick (1974) found a dimension they called Supervisory/Staff Activities. These
dimensions, based on the PAQ, are very similar to the JEI factor named
Supervision/Judgin:nt/Coordination reported by Harvey et al. (1988). The OAI study by
Boese and Cunningham (1975) reported a divisional factor labelled Organizing and
Supervising the Work of Others. This also became the title assigned to one of the higher
order factors of the OAL. Dowell and Wexley (1978) labelled a dimension Working with
Subordinates, but the emphasis is on direct supervision. Campbell et al.'s
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Supervision/Leadership category is not congruent with but subsumes this GWA. The matches
are not exact with SCANS, either, but the Monitoring and Correcting Performance dimension
from SCANS includes this Guiding/Directing concept, as does the even broader Managing
Human Resources SCANS category. Finally, the MOSAIC system's Leadership competency
and part of the Managing Human Resources dimension align well with this GWA, and two or
three ACT items are related to guiding or directing subordinates.

Regarding the management taxonomies, this GWA is closely aligned with the Borman and
Brush (1993) dimension with the same title. Again, our motivation for configuring the
management elements of the GWA with emphasis on the Borman and Brush taxonomy,
including this and several of the other GWA managerial dimensions, is that this research
summarizes and integrates much of the previous work on building empirical managerial
performance dimension systems. The Guiding/Directing GWA also is very similar to Yukl's
Recognizing and Rewarding dimension. With all of the other managenal taxonomies, the ~
one-to-one matches are not evident, but this GWA is part of a broad, supervisory or “relations

with subordinates" dimension.
The technical definition for this GWA is as follows:

Provides guidance and direction to subordinates, including setting performance
standards and monitoring their performance.

38.  Coaching and developing others. As mentioned in the description of the Teaching
Others GWA, this GWA is a management dimension, relevant to supervisory and managerial
jobs that include the requirement to coach subordinates and otherwise support developmental

opportunities for them.

Evidence for this GWA emerges from many sources. Marquardt and McCormick (1974)
identified a dimension they called Communicating Instructions/Directions/Related Job
Information. Research with the JEI (Harvey et al., 1988) yielded a dimension they labelled
Supervision/Coaching. This GWA is also part of the composition of the GWI factor called
Management and Human Development Activities (Cunningham et al., 1990). This concept is
included in Dowell & Wexley's supervisory dimension they labelled Working With
Subordinates. O'Leary et al. (1989) offer a counseling and advising individuals dimension
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that reflects part of our GWA. The Campbell et al. (1993) Supervision/Leadership dimension
explicitly identifies the developing/coaching element as part of this category. SCANS has the
general Manages Human Resources dimension that subsumes several of our GWA supervisory
categories, including this one. As mentioned, the SCANS Monitors and Corrects Performance
dimension contains elements of both this GWA and the Guiding/Directing GWA. Also, the
MOSAIC competency list for professional and administrative occupations contains a Teaching
Others dimension that has the same label as our GWA 36, but is defined very similarly to this
GWA. The ACT questionnaire has about three items related to this activity dimension.

The GWA actually comes directly from the Borman and Brush (1993) dimension with a very
similar label and definition. Its content is also evident, however, in Yukl's (1987) taxonomy
(Developing), and is part of a broader supervision category in the Hemphill (1960), Flanagan
(1951), Williams (1956), Tonow and Pinto (1976), and Mitchell (1978) systems.

The technical definition for this GWA is as follows:

Identifies the developmental needs of others and coaches or otherwise helps them to
improve their knowledge or skills.

39.  Providing advice and consultation to others. This GWA involves the kind of work

that is performed by consultants or advisors. The activity can refer to external consulting
where advice from outside consultants is provided or to internal consulting where the advice
is being given within the organization. The consultation might involve technical matters, or
be systems or process related, as with management consulting.

Support for this GWA can be found in several of the taxonomies reviewed. First the
Outerbridge (1981) and OLeary et al. (1989) systems contain a consultation/advice-giving
dimension. Also, the Tomow and Pinto (1976) taxonomy has a factor they labelled Advanced
Consulting, referring to within-company, across-unit technical advising, and Yukl (1987) has a
Consulting and Delegating factor, part of which involves content related to this GWA.
Finally, MOSAIC contains a Technology Management competency that in part relates to
consulting/advising, and many ACT questionnaire items involve consultation to some extent.
Although there is not much mention of this activity area in other taxonomies, we believe this
GWA will be increasingly important, as more technically complex advice and guidance are
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needed by organizaﬁons; and as management consultation, both internal and external,
continues to grow significantly in popularity (see Howard, 1995, for discussion of these

trends).
The technical definition for this GWA is as follows:

Provides consultation and expert advice to management or other groups on technical,

systems, or process related topics.

40.  Accomplishing administrative activities. This GWA has to do with day-to-day
administrative tasks. In jobs with a lower level requirement for this GWA, these tasks will
involve routine paperwork; at higher levels the administrative procedure requireménts will be
more complex and difficult, perhaps requiring compliance with governmental regulations,
federal laws, and state statutes.

Dimensions similar to this GWA appear in the following taxonomies. Outerbridge (1981) and
O'Leary et al. (1989) have two such dimensions, Contracts for Services and Keeps Records
and Compiles Statistical Reports. Dowell and Wexley (1978) have a dimension very similar
to the latter one, Compiling Records and Reports. The administrative activities concept also
appears as part of the Campbell et al. (1993) Management/Administration dimension. In the
managerial taxonomies, the Borman and Brush (1993) Administration factor corresponds
almost exactly to this GWA, and this construct is embedded in more general management )
categories for each of the other taxonomies except for Yukl's (1987). Finally, the MOSAIC
competency, Planning and Evaluating, has this administration concept as one of its elements,
and'two items from the ACT questionnaire are closely aligned with this construct.

The technical definition for this GWA is as follows:

Approves requests, handles paperwork, and performs day-to-day administrative tasks.
41,  Staffing organizational units. This GWA involves the staffing sequence of recruiting,
interviewing, selecting, and hiring persons for an organization. The activity may be a line

management function, a staff function, or might be handled at least in part by external
consultants. For jobs at high levels on this dimension, the requirement may include having
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responsibility for a large and complex recruitment and selection program, being in charge of a
sophisticated promotion system for managers, or similar functions.

Evidence for this GWA comes from several taxonomies. A staffing GWA appears in the
Outerbridge (1981) and O'Leary et al. (1989) systems (Conducts Interviews to Screen
Persons). The concept is one element in the broad MOSAIC competency called Managing
Human Resources and in the Campbell et al. (1993) Management/Administration dimension.
Four staffing items appear in the ACT questionnaire. Also, the Borman and Brush (1993)
Staffing factor is very similar to this GWA, and the concept is included as a part of the
Tornow & Pinto (1976: Staff Service), Hemphill (1960: Providing Staff Service), and
Williams (1956: Planning, Organizing, and Execution of Policy) dimension systems.

The technical definition for this GWA is as follows:
Recruits, interviews, selects, hires, and promotes persons for the organization.

42.  Monitoring and controlling resources. This GWA involves the overseeing and
controlling of non-personnel resources, including budgets, funds, materials, and similar assets.
This activity will sometimes be carried out by management staff members, although line
managers and others often perform the function. Clearly, many jobs in our economy do not
require monitoring or controlling resources, or the activity is quite straightforward. These
jobs will fall at the lower end of this GWA. At the higher levels, the amount and complexity
of the resources to be monitored/controlled will be considerable, when measured in terms of
dollar value or influence on an organization's asset base. '

This GWA has a lot of support from the literature. The PAQ offers a Performing
Supervisory/Coordination/Related Activities dimension that in part reflects this GWA (i.e., the
"related activities"). The O'Leary et al. (1989) taxonomy has a Monitors Projects or Programs
generalized work behavior that relates to elements of this GWA. MOSAIC has two
competencies that are matched with this GWA (Financial Management and Internal
Controls/Integrity), and many ACT questionnaire items relate to the construct.

" Regarding the managerial taxonomies, the Borman and Brush (1993) dimension of the same
name is also defined highly similarly to our GWA. In addition, Yukl (1987) has a dimension
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titled Monitoring Operations that is an excellent match with this GWA. The other managerial
taxonomies (except Flanagan's and Mitchell's) also feature this construct, but it is part of a
summary dimension, such as Intenal Business Control (Hemphill, 1959; Tomow & Pinto,
1976) or Planning, Organizing, and Execution of Policy (Williams, 1956). The SCANS skills
that are most relevant include Allocates Money and Allocates Material and Facility Resources.

The technical definition for this GWA is as follows:
Monitors and controls resources and oversees the spending of money.

Evaluations and Applications

The prior description of the lower-order generalized work activities is noteworthy for a
number of reasons. The description and justification provided for each GWA clearly indicate
that virtually all of the proposed dimensions find support in earlier taxonomic efforts. These
relationships, in turn, provide some crucial initial evidence for the meaningfulness or .
construct validity of the proposed taxonomy. A second piece of evidence bearing on the
meaningfulness of this taxonomy may be found in the nature of the level rating scales, which
indicate that each of these dimensions can indeed be linked to a specific set of job activities
reflecting differences in the level of the dimension.

Aside from its potential meaningfulness, two other characteristics of this taxonomy should be
noted. First, the proposed lower order dimensions can be organized according to a broader
set of higher order dimensions, which in tumn are derived from a "S-O-R" model. Second,
because cross-functional skills develop, in part, as a function of job experience, these GWAs
may provide a basis for linking job requirements to the kinds of person skill requirements
described in earlier chapters. This linkage process has been termed the "job component”
approach (Cunningham, Drewes, & Powell, 1995; Dunnette, 1976; McCormick et al., 1972).

Apart from the theoretical, psychometric, and content measurement evidence that has
supported the inclusion of GWAs in development of the O*NET, it also is important to
consider the potential applications that could evolve from having a job analysis database that
includes GWA measurements. Mention has already been made of how the GWAs can
support other components of the content model, such as the development of task lists,

6-71

338 .



Chapter 6: Generalized Work Activities

confirmation of cross-functional skills, or the linkage of job behaviors to knowledge, skills,
abilities, and other requirements and characteristics of work . The final section of this
chapter examines how GWA measurements might be directly used to support a riumber of
different human resource management functions. Again, we have relied upon research
literature to support the potential utility of GWA's in O*NET..

Contributions of GWAs to human resource management and occupational consulting.

A review of the literature on applications of existing taxonomies having constructs similar to
. GWAs provides information on the value that GWAs might have for human resource

management or occupational consultation purpososes. Our review identified five potential

types of contributions:

» Estimation of Job Requirements

* Development of Job Families

* A Database for Occupational Interest Measurement

» Estimation of Job Values for Classification

* Estimation of Skills Gaps and Cross-Training Opportunities

A summary of research findings regarding each of these potential contributions is provided
below.

Estimation of job requirements. Representative of the potential contributions that can be
made by job analysis data collected at the GWA level are findings based on analyses of
dimensions derived from the PAQ database. Analyses of PAQ data following the job
component validity concept provided an opportunity to define job requirements in terms of the
tests that comprise the General Aptitude Test Battery (GATB) of the United States
Employment Service. The initial PAQ research effort was conducted on a sample of 90 jobs
for which both PAQ analyses and GATB test data (mean scores, validity coefficients, cutting
scores, etc.) were available (Mecham & McCormick, 1969a). The mean test scores for job
incumbents working in the 90 jobs were used as a criterion of the "importance” of the various
GATB tests for selecting personnel for the different jobs, predicated on the assumption that
people tend to "gravitate” into those jobs that are commensurate with their own aptitudes.
Thus, for a particular test, high mean test scores of people in certain jobs would imply that
‘those Jobs require high levels of the aptitude measured, and vice versa. Multiple correlations
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for the PAQ dimensions attempting to predict aptitude levels for the 90 jobs ranged from .59
to .80, and the median correlation coefficient was .71.

Several additional studies have replicated the initial job component validity research
(Marquardt & McCormick, 1974; McCormick et al., 1977; McCormick et al., 1989). While
the sample sizes have increased from the 1969 to the 1989 studies, the magnitudes of the
relationships have remained remarkably similar. Also, it has always been true that the PAQ
job dimensions are most effective in predicting cognitive abilities, followed by perceptual and
then psychomotor abilities. In the most comprehensive analysis (N=460 validity studies of
the GATB), the multiple correlation coefficients ranged from .75 to .78 for cognitive tests, .61
to .72 for perceptual tests, and .24 to .67 for psychomotor tests. The median of all
coefficients was .69 (see McCormick et al, 1989). Further, it has been demonstrated that the
validity of certain cognitive ability predictions is moderated by behavioral job characteristics
measured with the PAQ (Gutenberg, Arvey, Osbumn, & Jeanneret, 1983), and this research
confirms the role job complexity plays in establishing the aptitude requirements of jobs.

Because the GATB tests are not available for use by private organizations, one study was
carried out for incumbents in 202 jobs with data on a number of commercially available
aptitude tests that were considered to "match" certain of the GATB tests (McCormick, etal,
1979). "Matching" was completed with commercially available tests for five of the GATB
aptitudes, namely, G, V, N, S, and Q. The combination of job dimensions and their
statistically determined weights for each of the five GATB aptitudes was used to derive
predicted mean test scores for the jobs in the sample, which were correlated with actual mean
test scores obtained for incumbents in the jobs. Across large numbers of subjects and jobs, it
was found that there are relatively strong correlations between PAQ job dimensions and
commercial tests designed to measure primary cognitive and perceptual abilities. These
relationships are equivalent to those found for the GATB.

- Cunningham and Scott (1988) have reported very similar results to those described above
when OAI and USES job analysis data clusters were used to predict two GATB factor scores,
a cognitive and a motor factor. For the OAI clusters using a data set for 282 jobs, the
multiple correlations were .75 for the cognitive factor and .24 for the motor factor; in a
comparable analysis with USES clusters for 434 jobs, the multiple correlations were .79 and
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.31 for the cognition and motor GATB factors. These results are nearly identical to those
previously reported for the PAQ.

Apart from examining predictions of aptitude test scores, it also is possible to identify job
requirements directly from certain worker-oriented job dimensions. Such direct, one-to-one
correspondence between a job analysis result and a job specification is another indicator of
the value of GWAs in the overall job analysis process. Such a process was proposed by
Cunningham et al. (1995) as well, who suggested a job's human attribute requirements could
be estimated by having subject matter experts or knowledgeable respondents make such
attribute requirement ratings. Further, Cunningham et al. (1995) also argued that the job
component methodology would provide a rationale for each specific job requirement (content
relevance) and a more reliable estimate of a job's requirements.

An example of how a GWA might provide direct input to the specification of job
requirements can be found in Townsend, Prien, and Johnson (1974). They studied 23
different jobs and, based on the similarities of job dimension scores, found two clusters
having similar job demands (requirements) on such dimensions as manual control/coordination
activities, structural work, information from people, skilled technical activities, and decision
making. While the researchers specifically were studying variables that would prediét job
success for mentally retarded workers, they recognized that job data on dimensions akin to
generalized work activities could play a dominant role in identifying the most useful and valid
predictors of performance. Another example of the value of generalized job dimensions for
establishing job requirements is reported in a study of computer logic chip production
operators. It was demonstrated that 10 PAQ dimensions were indicative of job specifications
that could be used to make selection decisions (Jeanneret, 1988).

Development of job families. The development of job families, occupational clusters, or
groups has had multiple purposes, but basically the attempt has been to guide predictions,
facilitate communications, or impose a relational structure that provides more understanding
of the world of wbrk. Further, the ease with which such families may be formed and the
nature of their composition is likely to vary depending on the type of data (e.g., task-oriented
vs. worker-oriented) used and its degree of specificity (e.g., discrete task vs. universal
attribute). The GWAs should provide a viable mechanism that, because of their lack of task
specificity, their emphasis on behavioral content, and their generally broad applicability
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should facilitate the formation of job families irrespective of the purpose(s) for which they
have been constructed. A review of research results regarding the formation of job families
using indicators similar to our GWAs suggests the value the GWAs can have in future
applications as part of the O*NET. A sampling of that research is described below.

Cornelius, Carron, and Collins (1979) examined the formation of job families for the same set
of jobs (seven foremen in one plant) using an identical clustering procedure applied to three
different job analysis data sets: task-oriented, abilities-oriented, and worker-oriented. Results
indicated that the task-oriented data yielded either three or five families, the abilities-oriented
data indicated three clusters (very different from the three-cluster solution using task data),
and the worker-oriented (PAQ) data yielded one family. In a similar study, Sackett,
Comelius, and Carron (1981), analyzed eight foreman jobs in another plant on 237 task
statements, and then using a cluster analytic routine, identified four families. Subsequently,
the researchers found that a group of knowledgeable raters using global judgments identified_
the same four groups. However, it is by no means conclusive that rational clustering or the -
use of global job-content information is sufficient for most human resource management
purposes. For example, Hartman and Kromm (1989) reported that empirically derived
families had significantly greater internal and external validity relative to rationally developed
families. Dowell and Wexley (1978) also found few differences across 251 supervisory
positions when data from the Supervisory Task Description Questionnaire were factor
analyzed and then examined for differences in dimension scores by production technology. -

While the above research certainly is not definitive in terms of evaluating the effectiveness or
utility of using various types or levels of job analysis data for the formation of job families,
nor does it provide conclusive evidence that the time spent in more detailed job analyses is
not worth the effort given the desired outcome, it does demonstrate that very different
conclusions might be drawn about job family composition depending on the nature of the data
and methods used in the analysis. A similar conclusion was reached by McNeil (1984), who
used two different job analysis methods to identify job families within the job title of sales
representative. Pearlman's (1980) review of the literature further concluded that job analysis
procedures that focused on the human attribute requiremexits or broad content structure of jobs
would provide more useful data for both the development of theory and the actual formation

of job families for human resource management applications.
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Job family formation using data from the PAQ. The procedures followed in the development

of job families on the basis of PAQ data are predicated on the Ward and Hook (1963)
hierarchical grouping procedure (based on a distance index), which can be applied to
worker-oriented or job-oriented data. While there have been several research efforts to
examine alternative methodologies and procedures for interpreting job similarities (Arvey,
Maxwell, Gutenberg, & Camp, 1981; Arvey, Maxwell, & Mossholder, 1979; Arvey &
Mossholder, 1977; Comelius, 1981; DeNisi & McCormick, 1974; Hanser, Mendél, & Wolins,
1979; Lissitz, Mendoza, Huberty, & Markos, 1979; McIntyre & Farr, 1979; and Pearlman,
1980), the fundamental procedure of analyzing PAQ dimension scores using a distance index
as the basis for profile comparisons has remained constant (McCormick & Jeanneret, 1988;
McCormick et al., 1989). '

The earliest published research on the use of PAQ data to form job families was conducted by
DeNisi and McCormick (1974). In this study, 3,700 jobs were cluster analyzed on the basis
of 14 overall job dimensions and 33 job families emerged with an overall average
homogeneity index of .75. Because there is no single value for the index that indicates
acceptability, other than a maximum value of 1.0, one must interpret the magnitude of the
index relative to the nature and quality of the data used in the calculation. In this sense, an
index of .75 indicates a reasonable degree of homogeneity. Additionally, a sample of 800
Jobs was analyzed for 21 divisional dimensions with the Coordinated Occupational Data
Analysis Program (CODAP) yielding 45 families with an average homogeneity of .45. The
researchers concluded that the differences in homogeneity values may well have been a
function of using different PAQ dimensions (overall vs. divisional). This initial work was
followed by a replication that examined 746 jobs selected to be representative of the DOT
categorization of job titles (McCormick, DeNisi, & Shaw, 1977). The researchers did not try
to identify an optirimm set of job groups, but rather specified a priori formation of 20, 40, and
60 families. These family configurations were then used to develop job component validity
estimates in the same fashion as they are generated for individual PAQ analyses. The results
were very comparable, indicating that a set of GATB-based job requirements could be
established for a family of jobs in the same manner as they can be estimated for a single job
analyzed with the PAQ. '

Two somewhat different studies related to the formation of job families were conducted by
Colbert and Taylor (1978), Taylor (1978), and Taylor and Colbert (1978). The analyses were

6-76



Chapter 6: Generalized Work Activities

- performed within the insurance industry. Hierarchical grouping of 76 jobs yielded six job
families in one study, and the grouping of 325 jobs yielded 13 families in a second study.
The family structures had organizational meaning and were derived to be valuable for validity
generalization purposes. Specifically, Colbert and Taylor (1978) reported that regression
analyses yielded significant cross-validated multiple correlations within families and that
different predictors were valid for different families.

Apart from using the job profile comparison methodology to form job families, the procedure
has also been used to confirm the similarity of the behavioral content of jobs classified
together in the same pay grade on the basis of their PAQ job evaluation points (Jeanneret,
1988). Thus, it is possible to consider the profile comparison methodology as a means of
developing job families or as a basis for.confirming the composition of classifications that
have been formed using some other analytical procedure or data set.

P

Job family formation using data from the GWI. Cunningham et al. (1990) initiated research -
that examined the extent to which U.S. Air Force enlisted jobs analyzed with the GWI could
be clustered together to form meaningful job classes. Their research found that 48 of the
sectional GWI factors were most relevant and meaningful for identifying job similarities and
differences when using a procedure for comparing job profiles based on the GWI that was
developed by Hamer and Cunningham (1981). Follow-up research by Ballentine et al. (1992)
documented that a hierarchical grouping of 155 jobs (90% of the total sample of jobs studied)
resulted in 21 meaningful clusters. These clusters were then grouped to form various levels -
of job families. At the broadest level, the jobs were divided into two families:

.. Electronic/Mechanical Maintenance, Construction, and Material Processing was the composite
title of one family, and General Administration was the label assigned to the second family.
The authors were also able to demonstrate substantial cluster replication and agreement
between the job families and existing Air Force Career Field groups.

Job family formation using data from the OAI. One of the purposes for designing the OAI
was to use it in support of occupational counseling. A study designed to determine the value
of the OAI in such a context was completed by Pass and Cunningham (1975). The
researchers developed two sets of clusters using the same data collected and factor analyzed
by Boese and Cunningham (1975). A set of clusters (21 in number) was derived at the macro
level; the second set (88 clusters) was narrower or at a more micro level; both clusters were

6-77

344



Chapter 6: Generalized Work Activities

formed using the first-order dimensions of the OAI identified by Boese and Cunningham

- (1975). The macro clusters were very interpretable and typically reflected a broad

occupational area (e.g., clerical; sales and customer service; protective service; health-related,
etc.). Moreover, when the occupational structure based on the OAI clusters was compared to

. the 22 Dictionary of Occupational Titles (DOT) work areas derived from the 6-digit DOT

code, the authors reported "reasonable relationships” in practically all cases. Apart from the
significance of their findings with respect to the construct validity of an occupational
taxonomy, the researchers also envisioned the use of the OAI elements or factors in the
preparation of interest scales and an information system for occupational exploration and

guidance.

Follow-up research by Scott, Cunningham, and Pass (1989) compared the OAI-based
groupings to the job groups set forth in the Guide for Occupational Exploration (GOE)
published by the U.S. Department of Labor (1979) using a statistical rather than rational
comparison. The researchers concluded that there was substantial agreement between the two
sets of job groups in terms of percent concordance, as well as convergent and discriminant
validity analyses. Significant findings were found for all of the statistical analyses.

A database for occupational interest measurement. Cunningham (1971, 1988) has described
occupational interests in the context of vocational counseling as tendencies or preferences to
approach or avoid certain types of work activities. Further, Spetz and Cunningham (1989)
demonstrated using factor analytic and multitrater-multimethod procedures that the interest
scales developed by the USES (Droege and Hawk, 1977) clearly converged on Holland's
(1985) work-related interests.

Holland, Viernstein, Kuo, Karweit, and Blum (1970) initially analyzed the relationships
between Holland's (1985) six factors of vocational interest and the PAQ job dimensions with
considerable success. Subsequently, Rounds, Shubsachs, Davis, and Lofquist (1978) were
able to use the PAQ database as a means of deriving five (out of six) work environment
factors patterned after the Holland vocational theory. Less success in discovering Holland's
six-factor model using PAQ data was achieved by Hyland (1988), but she did report that
confirmatory factor analysis provided some support for the Holland theory. A summary of
exploratory research in the area, as well as further documentation of the relationships between
interests and job dimensions, is reported by Hyland and Muchinsky (1991). They concluded
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that “this study provides corroborative evidence for the usefulness of employing job analysis
data developed by the U.S. Employment Service for the classification of occupations in the
DHOC" (p. 78). [Note: DHOC is the Dictionary of Holland Occupational Codes;
Gottfredson, Holland, & Ogawa, 1982]. While these studies were designed to investigate the
Holland model of vocational choice, it also is important to recognize that, independent of the
model, the analysis of PAQ dimension data across 2 wide spectrum of occupations yields on
its own significant conceptual clarity regarding the content of work. Conceptually, the GWAs
might also support such understanding, especially when coupled with other components of the

O*NET.

With respect to career guidance that might result from the use of occupational interest data
directly linked to GWAs, Freudenberg (1995) has documented the development of such a
methodology for an aerospace worker retraining and outplacement program, supported by a
grant from the U.S. Department of Labor. The intent of the process is to align laid-off
workers with demand occupations for which they have both an interest and transferable
capabilities, and to identify specific skill gaps that could be closed through retraining. Using
the Occupational Preference Inventory (an interest measure based on the PAQ) and demand
occupational data described in terms of the PAQ, z job-matching procedure linked specific
individuals to potential jobs that would be of interest to them and for which they would be
reasonably well-qualified.

Estimation of job values for classification. Preliminary comments. For purposes of this
discussion, a clear distinction is being drawn between the terms "job evaluation” and "job
classification." Job evaluation is the process of determining the value or hierarchical order of
jobs within an organization, typically by utilizing job analysis datz. On the other hand, job
classification is the arrangement of jobs into classes or grades according to the results of job
evaluation. Usually, job evaluation and classification are accomplished for the specific
pufpose of developing a compensation structure and assigning jobs to pay levels within that
structure, although in some organizational settings, classification can occur for some purposes

other than pay determination.

When establishing value or worth, a critical issue relates to defining the standard or criterion
of value to be applied to the evaluation of jobs. Although various criteria have been proposed,
none has gained acceptance due to both theoretical and measurement problems, except for the
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traditional criterion of supply and demand, most frequently expressed in terms of doilar

- compensation. This issue has become a matter of national concem, in particular because of
the differences in the pay of women relative to men. Nonetheless, by using a broad-based
sampling of jobs that is not dominated by incumbents of one gender, it may be reasonable to
use the labor market as an index of value for job component job evaluation with a generalized

worker-oriented database.

Job_evaluation research. The earliest study investigating the viability of using worker-oriented
Jjob analysis data to estimate job values was completed by Champagne and McCormick
(1964). Using the Worker Activity Profile (WAP; the forerunner to the PAQ), they found a
very modest cross-validated multiple correlation of .36 between WAP item ratings and rates
of pay for a sample of 255 jobs. However, the research study using the PAQ was much more
impressive. Mecham and McCormick (1969b) found cross-validated multiple correlation
coefficients ranging from .83 to .89 when using either items or job dimensions as predictors
and average wages as a criterion for samples of 165 and 175 jObS In a follow-up study,
McCormick, DeNisi, etal, (1974) found a cross-validated multiple correlation of .64, and
concluded that their results were less impressive because of the volatile nature of the wage
and salary data they had collected. More encouraging results were subsequently reported for
a sample of 850 jobs representative of the U.S. labor force, when a shrunken multiple
correlation of .85 was found between PAQ job dimensions and average earnings (McCormick
et al., 1977). In all of these studies, data were obtained from a wide variety of industries and
from different geographical areas. Consequently, these variables were uncontrolled sources of
variance that would contribute to error in the regression ana]yﬁes, and the observed
correlations may well be underestimates of the true relationship between the PAQ data and

job value.

- Validation of the PAQ job evaluation estimates has been accomplished by correlatmg the
PAQ points with salary questionnaire or organizational compensation data (Jeanneret, 1980).
Within the insurance industry, Taylor (1978) reported a correlation of .93 between PAQ
points and actual salary rates for 79 jobs. In a public sector study, Robinson, Wahlstrom, and
Mecham (1974) found a correlation of .945 between PAQ points and median salaries for 19
benchmark municipal jobs. Thus, as reported in McCormick and Jeanneret (1988), the
statistical weighting that underlies the PAQ dimensions "has been found to be stable,
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indicating that while technology has changed, the values of basic work behaviors have
remained relatively constant" (p. 832).

To summarize, the PAQ dimensions provide a means to quantitatively measure generic
worker-oriented job components. Replicated research studies have shown that these PAQ
dimensions underlie a hierarchy of job worth or value. Consequently, it is reasonable to
expect that GWAs will have a similar application.

Estimation of skills gaps and cross-training opportunities. Given the changes that are
occurring in the demographics of the U.S. workforce, as well as the skill demands of work
activities, there is a growing demand for organizations to evaluate the extent to which they
face a skills gap. In what may be a first-of-a-kind study, Holden (1995) used data from the
Dictionary of Occupational Titles and test predictions from the PAQ to assess job skill
requirements for most of a company's non-management positions. Applicant and incumbent
skill levels (based on selection test results) were compared to the Jjob requirements across
positions to measure the skills gap. The gap for applicants and incumbents combined ranged
from 9% to 32% (an average of 22%) of the individuals who did not meet the minimum
requirements, depending on the specific skill (aptitude) required. Cunningham et al. (1995)
also have pointed out the unllty of “inventorying human resource pools” using GWAs as the
basis for determining which individuals were sufficiently trained for which activities. Clearly,
gaps would indicaté opportunities for education, ﬁaining, and development.

Est:matlon of cross-training demands is also gaining increased importance with the changing
nature of jobs and workforce demographics. In fact, one way for an organization to overcome
a skills gap is to train capable employees in new and needed skills. In an exploratory study
Lance, Mayfield, Foster, Stokes, and Mecham (1991) were able to calculate cross-training .
time estimates for 57 jobs on the basis of PAQ data. ‘The estimates followed from the work
of Sparrow (1989) who created cross-training indices for both the divisional and overall
dimension scores using a measure of distance (Sd) between the profile of PAQ dimension
scores for a current and a "retraining” job. In the Lance et al. study, scores for PAQ items
rather than dimensions were used, but the Sparrow Sd algorithm was applied by ‘comparing all
Jobs pairwise and summing differences in PAQ item data. Based on the results, Lance et al.
believed that the estimation procedure could be useful for determining present training
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allocations, planning for the integration of new technologies, and providing vocational
counseling to those contemplating a career change.

Summary

The O*NET provides for the collection and organization of a vast amount of occupationally
related information. However, there will be many needs and applications identified that
program administrators should be able to respond to by focusing on a limited amount of
information. According to the research cited above, it is clear that the GWAs (alone or
perhaps in combination with one or two other content areas) can be used to develop
meaningful associations with human attributes, job requirements, job values, and job interests.
Once these linkages are established, many needs and applications can be satisfied simply by
analyzing the jobs or work functions in terms of GWAs. Thus, person-job matching,
employment selection, skill development, wage and salary determination, career guidance, and
other human resource management programs will be supported by the outputs that can be:
directly derived from the GWAs themselves.

-6-82

343



Chapter 6: Generalized Work Activities

References

American College Testing (1993, August). Performing a national Job analysis study:
Overview of methodology and procedures. Work Activities Survey, Form A and Form

B. Iowa City, IA.

Arvey, RD., Maxwell, SE., Gutenberg, RL., & Camp, C. (1981). Detecting job differences:
A Monte Carlo study. Personnel Psychology, 34, 709-730.

Arvey, RD., Maxwell, S.E., & Mossholder, KM. (1979). Even more ideas about
methodologies for determining job differences and similarities. Personnel Psychology,

32, 529-538.

Arvey, R.D., & Mossholder, KM. (1977) A proposed methodology for determmmg
similarities and differences among jobs. Personnel Psychology, 30, 363-373.

Baehr, M. (1988). The managerial and professional job functions inventory. In S. Gael
(Ed.), The job analysis handbook for business, industry, and government. New York:
John Wiley & Sons.

Ballentine, R.D., Cunningham, JW., & Wimpee, W.E. (1992). Air Force enlisted job
clusters: An exploration in numerical _]Ob cIassgﬁcanon Military Psychology, 4,
87-102.

Balma, M.J. (1959). The concept of synthetic validity. Personnel Psychology, 12, 395-396.

Barker, D.G. (1969) Factor analysis of worker trait requirements. Journal of Employment
Counseling, 162-168.

Berliner, C.D., Angell, D., & Shearer, J.W. (1964, August). Behaviors, measures, and
instruments for performance evaluation in simulated environments. Symposium and
Workshop on the Quantification of Human Performance, Albuquerque, NM.

6-83

. 3390




Chapter 6: Generalized Work Activities

Boese, RR., & Cunningham, JW. (1975). Systematically derived dimensions of human
' work. Raleigh, NC: Center for Occupational Education, North Carolina State
University. (Ergometric Research and Development Series Report No. 14).

Borman, W.C., Ackerman, L.D., Kubisiak, V.C., & Quigley, AM. (1994). Development of a
~ performance rating program in support of Department of Labor test validation research.
Department of Labor Technical Report, University of South Florida.

Borman, W.C., & Brush, D.H. (1993). More progress toward a taxonomy of managerial
performance requirements. Human Performance, 6 , 1-21.

Cain, P.S., & Treiman, D.J. (1981). The Dictionary of Occupational Titles as a source of
occupational data. American Sociological Review, 46, 253-278.

Campbell, JP. (1990). An overview of the Army selection and classification project (Project
A). Personnel Psychology, 43, 231-239.

Campbell, JP., McCloy, R.A., Oppler, SH, & Sager, CE. (1993). A theory of performance.
In Schmitt, Borman, & Associates, Personnel selection in organizations. San
Francisco: Jossey-Bass, Inc.

Cappelli, P. (1995, March). Conceprual issues in developing a system for classifying
occupations. Prepared for U.S. Department of Labor, Wéshington, D.C. Unpublished
manuscript.

Chalupsky, A.B. (1962). Cbmpar_ative factor analyses of clerical jobs. Journal of Applied
Psychology, 46, 62-66.

Champagne, J.E., & McCormick, E.J. (1964). An investigation of the use of worker-oriented
Job variables in job evaluation. Lafayette, IN: Purdue University, Occupational
Research Center. (Report No. 7).

6-84

351



Chapter 6: Generalized Work Activities

Colbert, G.A., & Taylor, LR. (1978). Empirically derived job families as a foundation for
the study of validity generalization: Study ITI. Generalization of selection test
validity. Personnel Psychology, 31, 355-364.

Comelius, ET. (1981, August). The impact of statistical algorithms on the formation of job
Jamilies. Paper presented to 89th Annual meeting of the American Psychological

Association, Los Angeles.

Comelius, E.T., Carron, T.J., & Collins, M.N. (1979). Job analysis models and job
classification. Personnel Psychology, 32, 693-708.

Comelius, E.T. & Hakel, M.D. (1978). A study to develop an improved enlisted ﬁerfomance
evaluation system for the U.S. Coast Guard. Washington, DC: Department of
Transportation, United States Coast Guard. '

Comelius, E.T., Hakel, M.D., & Sackett, P.R. (1979). A methodological approach to job
classification for performance appraisal purposes. Personnel Psychology, 32, 283-297.

Cunningham, JW. (1964). Worker-oriented job variables: Their factor structure and use in
determining job requirements. Unpublished doctoral thesis, Purdue University,
Lafayette, IN.

Cunningham, JW. (1971).  "Ergonometrics": A systematic approach to some educational
problems. Raleigh, NC: Center for Occupational Education, North Carolina State
University. In JSAS Caialog of Selected Documents in Psychology, 1974, 4, 144-145.

Cunningham, JW. (1988). Occupation analysis inventory. In S. Gael (Ed.), The job analysis
handbook for business, industry, and government (pp. 975-990). New York: Wiley.

Cunningham, JW., & Ballentine, RD. (1982). The General Work Inventory. Raleigh, NC:
Authors.

6-85

)
(&1
oo



Chapter 6: Generalized Work Activities

Cunningham, J.W., Drewes, D.W., & Powell, TE. (1995, Apnl) Framework for a revised
Standard Occupational Classification (SOC). Prepared for U.S. Department of Labor,

Washington, DC. Unpublished manuscript.

Cunningham, JW., & McCormick, E.J. (1964a). Factor analyses of "worker-oriented" job
variables. Lafayette, IN: Purdue University, Occupational Research Center.
(Prepared for Office of Naval Research under contract Nonr-1100 (19), Report No. 4).

Cunningham, JW., & McCommick, EJ. (1964b). The experimental use of worker-oriented
Job variables in determining job requirements. Lafayette, IN: Purdue University,
Occupational Research Center. (Prepared for Office of Naval Research under contract
Nonr-1100 (19), Report No. 5).

Cunningham, J.W., & Scott, B.M. (1988, .August). The dimensionality of USES and OAI
worker-oriented job variables. Symposium: Occupational Analysis and the Dictionary
of Occupational Titles. 96th Annual Convention of the American Psychological
Association, Atlanta, GA.

Cunningham, JW., Wimpee, WE., & Bajlenﬁne, RD. (1990). Some general dimensions of
work among U.S. Air Force enlisted occupations. Military Psychology, 2, 33-45.

DeNisi, A.S., & McCommick, EJ. (1974). The cluster analysis of jobs based on data from the
Position Analysis Quesnonnazre (PAQ). Lafayette, IN: Purdue University,
Department of Psychological Sciences. (Technical Report No. TR-7).

Dickinson, AM. (1977). Development of a systematic procedure for the evaluation of
employee job performance based on a structured job analysis questionnaire.
Unpublished master's thesis, Fanleigh University, Madison, NJ.

Dowell, B.E., & Wexley, K.N. (1978). Development of a work behavior taxonomy for
first-line supervisors. Journal of Applied Psychology, 63, 563-572.

6-86

353



Chapter 6: Generalized Work Activities

Droege, R.C. & Hawk, J. (1977). Development of a U.S. Employment Service interesf
inventory. Journal of Employment Counseling, 14, 65-71.

Dunnette, M.D. (1976). Aptitudes, abilities, and skills. In M.D. Dunnette (Ed.), Handbook
of industrial and organizational psychology. Chicago: Rand McNally College

Publishing Company.

Eberhardt, B.J., & Muchinsky, PM. (1982). An empirical investigation of the factor stability
of Owen's Biographical Questionnaire. Journal of Applied Psychology, 67, 138-145.

Fine, S.A. (1989). Functional job analysis scales: A desk aid. Milwaukee, WI: Sidney A.

Fine.

| Flanagan, J.C. (1951). Defining the requirements of the executive's job. Personnel, 28,
28-35.

Fleishman, E.A. (1972). On the relation between abilities, learning, and human performance.
American Psychologist, November, 1017-1032.

Fleishman, E.A. (1975). Toward a taxonomy of human performance. American
Psychologist, December, 1127-1149.

Freudenberg, R. (1995, May). Use of the Position Analysis Questionnaire and the

' Occupational Preference Inventory in the redeployment of laid-off aerospace workers. _
Current Innovations in PAQ-Based Research and Practice. Symposiixm presented at
the Tenth Annual Conference of the Society for Industrial and Organizational
Psychology, Inc., Orlando. '

Gordon, G.G. (1963). An investigation of the dimensionality of worker-oriented job
variables. Unpublished doctoral thesis, Purdue University, Lafayette, IN.

Gordon, G.G,, & McCormick‘; E.J. (1963). The identification, measurement, and factor
analyses of "worker-oriented" job variables. Lafayette, IN: Purdue University,

6-87

o
(&3
W




Chapter 6: Generalized Work Activities

Occupational Research Center. (Prepared for Office of Naval Research under contract
Nonr-1100 (19), Report No. 3).

Gordon, J. (1992). Work teams: how far have they come? Training, 29, 59-65.

Gottfredson, G.D., Holland, J.L., & Ogawa, DX. (1982). Dictionary of Holland
occupational codes. Palo Alto, CA: Consulting Psychologists Press.

Gutenberg, R.L., Arvey, RD,, Osbum, H.G,, & Jeanneret, PR. (1983). The moderating
effects of decision making/information processing job dimensions on test validities.

Journal of Applied Psychology, 68, 602-608.

Guzzo, R A, & Salas, E. (1995). Team effectiveness and decision-making in organizations.
San Francisco: Jossey-Bass.

Hamer, R M., & Cunningham, JW. (1981). Cluster analyzing profile data confounded with
interrater differences: A comparison of profile association measures. Applied
Psychological Measurement, 5, 63-72.

Hanser, L.M., Mendel, RM., & Wolins, L. (1979). Three flies in the ointment: A reply to
Arvey and Mossholder. Personnel Psychology, 32, 511.

Hartman, E.A.,, & Kromm, GM. (1989). A comparison of rationally and empirically derived
Job families. Presented to the Fourth Annual Meeting of the Society for Industrial and
Organizational Psychology, Inc., Boston, MA.

Harvey, RJ. (1987, April). Alternative factor structures for the Position Analysis
Questionnaire (PAQ). In M.D. Hakel (Chair), The dimensionality of work: Future
directions, applications, and instrumentation. Symposium presented at the annual
conference of the Society for Industrial and Organizational Psychology, Atlanta..

6-88

3533




Chapter 6: Generalized Work Activities

Harvey, R.J. (1991). Job analysis. In M.D. Dunnette & L.M. Hough (Eds.), Handbook of
industrial and organizational psychology (pp. 72-163). Palo Alto, CA: Consulting
" Psychologists Press.

Harvey, RJ., Friedman, L., Hakel, M.D., & Comelius III, E.-T. (1988). Dimensionality of the
Job Element Inventory (JEI), a simplified worker-oriented job analysis questionnaire.

Journal of Applied Psychology, 73, 639-646.

Harvey, R.J., & Hayes, TL. (1988, March). Task versus worker-oriented job analysis
Jactors. Paper presented at the meeting of the Southeastern Psychological Association,

New Orleans.

Harvey, RJ, Wilson, M.A,, & Blunt, JH. (1989). £ comparison of rational versus
empirical methods of deriving job analysis dimensions. Manuscript under review.

Hemphill, JKX. (1960). Dimensions of executive positions. Columbus: Ohio State
University, Bureau of Business Research.

Hoffman, C.C,, & Lamartine, S.C. (1995, May). Transporting physical ability test validity
via the Position Analysis Questionnaire. Current innovations in PAQ-based research
and practice. Symposium presented at the Tenth Annual Conference of the Society
for Industrial and Organizational Psychology, Inc., Orlando.

Holden, LM. (1995, May). Assessing the organizational skills gap: Using the Position
Analysis Questionnaire as the bridge. Current innovations in PAQ-based research
and practice. Symposium presented at the Tenth 'Annual Conference of the Society
for Industrial and Organizational Psychology, Inc., Orlando.

Holland, JL. (1985). Making vocational choices (2nd ed.). Englewood Cliffs, NJ:
Prentice-Hall.

6-89

wD
A
(P




Chapter 6: Generalized Work Activities

Holland, JL., Viemnstein, M.C., Kuo, H., Karweit, NL., & Blum, ZD. (1970). 4
psychological classification of occupations. Baltimore: The Johns Hopkins
University, Center for the Study of Social Organization of Schools.

Howard, A. (Ed.) (1995). The Changing Nature of Work. San Francisco: Josey-Bass.

Hull, CL. (1943). Principles of behavior: An introduction to behavior theory. New York:
Appleton-Century.

Hunter, J.E. (1983). The dimensionality of the General Aptitude Test Battery (GATB) and the
dominance of general factors over specific factors in the prediction of job performance
Jor the U.S. Employment Service (USES Test Res. Rep. No. 44). 'Washington,'DC:
U.S. Department of Labor.

Hunter, J.E. (1986). Cognitive ability, cognitive aptitudes, job knowledge, and job
performance. Journal of Vocational Behavior, 29, 340-362.

Hyland, AM. (1988). The construct validation of Holland's model of vocational choice
using PAQ job analytic information. Dissertation Abstracts International, 49, -
4006-13.

Hyland, AM., & Muchinsky, PM. (1991). Assessment of the structural validity of Holland's
model with job analysis (PAQ) information. Journal of Applied Psychology, 76,
75-80.

Jeanneret, PR. (1969). A study of the job dimensions of "worker-oriented" job variables and
of their attribute profiles. Dissertation Abstracts International, 30, 5273-5274.

Jeanneret, PR. (1972, September). Investigation of a worker-oriented approach to position
analysis. Directions in Work Analysis. American Psychological Association, Hawaii.

Jeanneret, PR. (1980). Equitable job evaluation and classification with the Position Analysis
Questionnaire. Compensation Review, 12, 32-42.

6-90

o
[ah2 ]
-4



Chapter 6: Generalized Work Activities

Jeanneret, PR. (1985, August). Chair and Discussant, Symposium: Job component validity:
Job requirements estimates and validity generalization comparisons. American

Psychological Association, Los Angeles.

Jeanneret, PR. (1987). Presenter, Future directions ir the application of job analysis data.
Symposium: The dimensionality of work: Future directions, applications, and
instrumentation. Second Annual Conference of the Society for Industrial and

Organization Psychology, Inc., Atlanta.

Jeanneret, PR. (1988). Computer logic chip production operators. In S. Gael (Ed.), The job
analysis handbook for business, industry, and government (pp. 1329-1345). New
York: Wiley.

Jeanneret, PR. (1990, August). Presenter, The Position Analysis Questionnaire: Recent
applications based on quantified job profiles. Symposium: Quantitative job
Description and Classification: Nomothetic approaches and applications. 38th
Convention of the American Psychological Association, Boston.

Jeanneret, P.R. (1992). Apblications of job component/synthetic validity to construct
validity. Human Performance, 5, 81-96. '

Jeanneret, PR., & McCormick, E.J. (1969). The job dimensions of "worker-oriented” job
variables and of their attribute profiles as based on data from the Position Analysis
Questionnaire. Lafayette, IN: Purdue University, Occupational Research Center.
(Technical Report No. 2). ) '

Kaiser, HF. (1958). The varimax criterion for analytic rotation in factor analysis.
Psychometrika, 23, 187-200.

Lance, C.E,, Mayfield, D.L., Foster, M.R., Stokes, G.S., & Mecham, R.C. (1991). Cross-job
retraining time estimates based on the Position Analysis Questionnaire. Presented to
the Sixth Annual Meeting of SIOP, St. Louis, MO.

6-91

[
(oL
(&)



Chapter 6: Generalized Work Activities

Lawshe, CH. (1952). Employee selection. Personnel Psychology, 5, 31-34.

Lawshe, C.H., & Steinberg, V. (1955). Studies in synthetic validity: An exploratory
investigation of clerical jobs. Personnel Psychology, 8, 281-301.

Lissitz, RW., Mendoza, J.L., Huberty, C.J., & Markos, V.H. (1979). Some further ideas on
a methodology for determining job similarities/differences. Personnel Psychology, 32,

517.

Marquardt, L.D., & McCormick, E.J. (1972). Auribute ratings and profiles of the job
elements of the Position Analysis Questionnaire (PAQ). Lafayette, IN: Purdue
University, Department of Psychological Sciences, Occupational Research Center.
(Technical Report No. 1). :

Marquardt, L.D., & McCormick, E.J. (1973). Component analyses of the attribute data -
based on the Position Analysis Questionnaire (PAQ). Lafayette, IN: Purdue
University, Occupational Research Center. (Technical Report No. TR-2).

Marquardt, L.D., & McCormick, E.J. (1974). The job dimensions underlying the job
elements of the Position Analysis Questionnaire (PAQ Form B). Lafayette, IN:
Purdue University. (Technical Report No. 4).

McCormick, E.J. (1959). The development of processes for indirect or synthetic validity:
OI. Application of job analysis to indirect validity (A symposium). Personnel
Psychology, 12, 402-413.

McCormick, E.J. (1964). The development, analysis, and experimental application of
" worker-oriented Job variables. Lafayette, IN: Purdue University, Occupational
Research Center. (Prepared for Office of Naval Research under Contract Nonr-1100,
Final Report). .

McCormick, E.J. (1979). Job analysis: Methods and applications. New York: AMACOM.

6-92

Lo
(&
T



Chapter 6: Generalized Work Activities

McCormick, E.J., Cunningham, JW., & Gordon, G.G. (1967). Job dimensions based on
factorial analyses of worker-oriented job variables. Personnel Psychology, 20,
417-430.

McCormick, E.J., DeNisi, A.S., & Marquardt, L.D. (1974). The derivation of job
compensation index values from the Position Anaiysis Questionnaire (PAQ). _
Lafayette, IN: Purdue University, Department of Psychological Sciences, Occupational
Research Center. (Technical Report No. TR-6).

McCormick, E.J., DeNisi, A.S., & Shaw, J.B. (1977). Job-derived selection: Follow-up
report. Lafayette, IN: Purdue University, Department of Psychological Sciences.
(Technical Report No. TR-4).

McCormick, E.J.,, DeNisi, A.S., & Shaw, J.B. (1979). Use of the Position Analysis
Questionnaire for establishing the job component validity of tests. Journal of Applied
Psychology, 64, 51-56. ' .

McCormick, E.J., Finn, RH., & Scheips, C.D. (1957). Patterns of job requirements. Journal
of Applied Psycholog, 41, 358-364.

McCormick, E.J., & Jeanneret, PR. (1988). Position Analysis Questionnaire (PAQ). In S. -
Gael (Ed.), The job analysis handbook for business, industry, and government (Vol.
IL, pp. 825-842). New York: Wiley.

McCormick, E.J., Jeénneret, PR, & Mecham, R.C. (1967). Position Analysis Questionnaire
(Form 4). Lafayette, IN: Purdue University, Department of Psychology, Occupational
Research Center.

McCormick E.J.,, Jeanneret, P.R.,, & Mecham, R.C. (1969). A study of job characteristics
and job dimensions based on the Position Analysis Questionnaire. Lafayette, IN:
Purdue University, Occupational Research Center. (Technical Report No. 6).

6-93

3690



Chapter 6: Generalized Work Activities

McCormick, E.J., Jeanneret, PR., & Mecham, R.C. (1972). A study of job characteristics
and job dimensions as based on the Position Analysis Questionnaire (PAQ). Journal
of Applied Psychology Monograph, 56, 347-368.

McC'ormick, E.J., Mecham, R.C., & Jeanneret, PR. (1977). Technical manual for the
Position Analysis Questionnaire (PAQ). Logan, UT: PAQ Services.

McCormick, E.J., Mecham, R.C., & Jeanneret, PR (1989). Technical manual for the
Position Analysis Questionnaire (PAQ) (2nd ed.). Logan, UT: PAQ Services.
(Available through Consulting Psychologists Press, Inc., Palo Alto, CA).

McCulloch, M.C., & Francis, D.J. (1989, August). Analyzing the social content of. jebs:
Testing the social scale of Functional Job Analysis. In T.W. Mitchell (Chair), Theory,
instrumentation applications, and consequences in recent job analysis research.
Symposium presented at the annual meeting of the American Psychological
Association, New Orleans.

McIntyre, RM., & Farr, JL. (1979). Comments on Arvey and Mossholder's "A proposed
methodology for determining similarities and differences among jobs." Personnel
Psychology, 32, 507-510.

McNeil, RC. (1984). A methodological approach to job family development Dissertation
Abstracts International, 46.

Mecham, R.C. (1985, ...August). Comparative effectiveness of situational, generalized, and job
component validation methods. In P.R. Jeanneret (Chair), Job component validity:
Job requirements, estimates, and validity generalization comparisons. Symposium
conducted at the Annual Convention of the American Psychological Association, Los
Angeles.

Mecham, R.C., & McCormick, EJ. (1969a). The use of data based on the Position Analysis
Questionnaire in developing synthetically derived attribute requirements of jobs.

6-94



Chapter 6: Generalized Work Activities

Lafayette, IN: Purdue University, Occupational Research Center. (Technical Report
No. TR-4).

Mecham, R.C., & McCormick, E.J. (1969b). The use in job evaluation of job elements and
job dimensions based on the Position Analysis Questionnaire. Lafayette, IN: Purdue .
University, Occupation Research Center. (Technical Report No. 3).

Miller, R.B. (1953). A method for man-machine task analysis (USAF, WADC, TR 53-137).
Wright-Patterson AFB, Ohio. ‘

Mitchell, JL. (1978). Structured job analysis of professional and managerial positions.
Unpublished doctoral dissertation. Purdue University, Lafayette, IN.

Mitchell, JL., & McCormick, E:J. (1976). Professional and Managerial Position
Questionnaire (PMPQ). Lafayette, IN: Purdue University, Department of
Psychological Sciences. (Published by Consulting Psychologists Press, Palo Alto,
CA).

Mossholder, KW., & Arvey, RD. (1984). Synthetic validity: A conceptual and comparative
view. Journal of Applied Psychology, 69, 322-333.

O'Leary, B.S., Rheinstein, J., McCauley, D.E. (1989). Developing a taxonomy of generalized
work behaviors. Unpublished paper presented at the 31st annual conference of the
Military Testing Association, San Antonio, TX.

Outerbridge, AN. (1981). The development of generalizable work behavior categories for a
synthetic validity model. Washington, DC: U.S. Office of Personnel Management,
Personnel Research and Development Center.

PAQ Services, Inc. (1990). User's manual for the Position Qualification System (PQS).
Logan, UT: Author.

6-95



Chapter 6: Generalized Work Activities

Palmer, Jr., G.J.,, & McCormick, EJ. (1961). A factor analysis of job activities. Journal of
Applied Psychology, 45, 289-294.

Pass, J.J., & Cunningham, JW. (1975). Occupational clusters based on systematically
derived work dimensions: Final report. Raleigh, NC: North Carolina State
University, Center for Occupational Education.

Pearlman, K. (1980). Job families: A review and discussion of their implications for
personnel selection. Psychology Bulletin, 87, 1-28.

Peters, D.L., & McCormick, E.J. (1962, November). The experimental use of various types
of scales in rating job activities. Lafayette, IN: Purdue University, Occupational
Research Center. (Prepared for Office of Naval Research under contract Nonr-1100,
Report No. 2).

Peterson, N.G. (1994). Methodology for identifying SCANS competencies and foundation -
skills. Washington, DC: American Institutes for Research.

Primoff, E.S. (1955a, May). Basic formulae for the J-coefficient to select tests by job
analysis requirements. Washington, DC: U.S. Civil Service Commission.

Primoff, E.S. (1955b). Test selection by job analysis: The J-coefficient, what it is, how it
works (Test Technical Series No. 20) Washmgton DC: U.S. Civil Service

Commission.

Robinson, D.D., Wahlstrom, O.W., & Mecham, R.C. (1974). Comparison of job eva]uation
methods: A "policy-capturing” approach using the Position Analysis Quesnonnalre
Journal of Applied Psychology, 59, 633-637.

Rosenberg, S., & Sedlack, A. (1972). Structural representations of perceived personality
trait relationships. In A K. Romney, R.N. Shepart, & S.B. Nerlove (Eds.),
Multidimensional scaling (pp. 134-162). New York: Seminar.

6-96

363




Chapter 6: Generalized Work Activities

Rounds, J.B., Shubsachs, A.P., Davis, R.V., & Lofquist, LH. (1978). A test of Holland's
environment formulations. Journal of Applied Psychology, 63, 609-616.

Sackett, P.R., Comelius, E.T., & Carron, T.J. (1981). A comparison of global judgment vs.
task oriented approaches to job classification. Personnel Psychology, 34, 791-804.

Scott, BM,, Cunninéha.m, JW., & Pass, JJ. (1989). A comparison of two job grouping
~ systems: Research in numerical job taxonomy. Presented to First Annual Convention
of the American Psychological Society, Alexandria, VA.

Skinner, BF. (1938). The behavior of organisms: An experimental analysis. New York:
Appleton-Century. '

Sparrow, J. (1989). The utility of PAQ in relating job behaviors to traits. Journal of
Occupational Psychology, 62, 151-162. '

Sparrow, J., Patrick, J., Spurgeon, P.C., & Barwell, F. (1982). The use of job cbmponent
~ analysis and related aptitudes in personnel selection. Journal of Occupational
Psychology, 55, 157-164.

Spetz, SH., & Cunningham, J.W. (1989, June). Worker-related interest factors among
undergraduates. Presented at the 1989 Convention of the American Psychological
Society. Arlington, VA.

'Talbert, T.L., Carroll, K1, & Ronan, W.W. (1976). Measuring clerical job performance.
Personnel Journal, 55, 573-575.

Taylor, LR. (1978). Empirically derived job families as a foundation for the study of
validity generalization: Study I. The construction of job families based on the
component and overall dimensions of the PAQ. Personnel Psychology, 31, 325-340.

Taylor, LR., & Colbert, G.A. (1978). Empirically derived job families as a foundation for
the study of validity generalization: Study II. The construction of job families as a

6-97

364




Chapter 6: Generalized Work Activities

foundation for the study of validity generalization. Personnel Psychology, 31,
34]1-353.

Tomow, W.W., & Pinto, P.R. (1976). The development of a managerial job taxonomy: A
system for describing, classifying, and evaluating executive positions. Journal of
Applied Psychology, 61, 410-418.

Townsend, J.W., Prien, EP., & Johnson, J.T. (1974). The use of the Position Analysis
Questionnaire in selecting correlates of job performance among mentally retarded
workers. Journal of Vocational Behavior, 4, 181-192.

Tucker, LR. (1951). A method for synthesis of factor analysis studies. Personnel Research
Section Report No. 984. Washington, DC: Department of the Army.

U.S. Department of Labor. (1979). Guide for occupational exploration. Washington, DC:;
U.S. Government Printing Office.

U.S. Department of Labor (1991). Dictionary of Occupational Titles (4th ed.). Washington
DC: Author.

U.S. Office of Personnel Management. (1991). Leadership effectiveness survey for federal
supervisors, managers, and executives. Washington, DC: Author.

Ward, Jr., J.H.,, & Hook, M.E. (1963). Application of an hierarchial grouping procedure to a
problem of grouping profiles. Educational and Psychological Measurement, 23,
 69-81.

- Watson, J.B. (1913). Psychology as the behaviorist views it. Psychological Review, 20,
158-177.

Watson, J.B. (1919). Psychology from the standpoint of a behaviorist. Philadelphia:

Lippincott.




Chapter 6: Generalized Work Activities

Watson, JB. (1925). Behaviorism. New York: Norton.

Wellins, R. S, Byham, W. C,, & Dixon G. R. (1994). Inside teams. San Francisco:
Josey-Bass.

Williams, R.E. (1956). A description of some executive abilities by means of the critical
incident technique. Unpublished doctoral dissertation, Columbia University, New

York.

Yukl, G.A. (1987, October). A new taxonomy for integrating diverse perspectives on
managerial behavior. Paper presented at the annual meeting of the American
Psychological Association, New York.

6-99




913 4a popiosd L ins |

EI

)

Appendix 6-A

Cross-Walk Between t)ze Jeanneret and Borman GWAs and 18 Other GWA Frameworks

GWA Dimension

10

11

13 | 14

15|16

17 | 18

Information Input

Looking for and Receiving Job-Related Information

1. Getting information needed to do the job

X

2. Monitoring processes, materials, and surroundings

X

Identifying/Evaluating Job-Relevant Information

3. Identifying objects, activities, and events

X

4. Inspecting equipment, structures, or materials

"

5. Estimating the characteristics of materials,
products, events, or information

"

Mental Processes
Information/Data Processing

6. Judging the qualities of objects, services, or persons

7. Processing information

8. Evaluating information for compliance to standards

"

9. Analyzing data or information

P3| PR ]

Reasoning/Decision Making

10. Making decisions and solving problems

11. Thinking creatively

"

12. Updating and using job-relevant knowledge

13. Developing objectives and strategies

14. Scheduling work and activities

"

"

"
"

"
"

15. Organizing, planning, and prioritizing work _

el R R I S

Work Output
Performing Physical and Manual Work Activities

16. Performing general physical activities

"

17. Handling and moving objects -
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GWA Dimension 112|345 |6 (7 |8 |9 |10|11|12{13|14(15(16|17]18

18. Controlling machines and processes X |X X X X

19. Operating vehicles and mechanized devices or X
equipment

>
>
>

Performing Complex/Technical Activities

20. Interacting with computers

21. Drafting, laying out, and specifying technical
devices, parts, or equipment

22. Implementing ideas, programs, systems, or 'x
products

23. Repairing and maintaining mechanical equipment | X

24. Repairing and maintaining electronic equipment X

M| >4l | | e 3¢

I

<

Y
HEIEES
[l | x| el e

25. Documenting and recording information

Interacting with Others
Communicating/Interacting

26. Interpreting the meaning of information for others | X X

27. Communicating with supervisor, peers, or XX | XXX |[X]|X
subordinates

28. Communicating with persons outside the XX |X X |X|[|X
organization :

S RS
>

29. Establishing and maintaining interpersonal
relationships

30. Assisting and caring for others X X

31. Selling or influencing others X

>
e
>
>

o] ol o] I B B
>
>
>
>
>
>

>
>

32. Resolving conflicts and negotiating with others X

33. Performing or working directly with the public X X X X
Coordinating/Developing/Managing/Advising Others '

34. Coordinating the work and activities of others X X1X , X XIXIXIX|xXi{x|[x|x[x

35. Developing and building teams X |X X

36. Teaching others X |X X |X X
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GWA Dimension ' 1121314 |5]6 |7 (8 |9 [10(11 12 113
37. Guiding, directing, and motivating subordinates X |X X X X (X |X|X[x][|x :
38. Coaching and developing others X XX XXX X |X[X][|X][X][X X
39. Providing advice and consultation to others X - X |X
Administering
'] 40. Accomplishing administrative activities X X XX |X
41. Staffing organizational units X XX |X X
42. Monitoring and controlling resources X : XX X |X
Taxonomies Represented
. . Managerial Taxonomies
k et al., 1972
3 OAT oot o 12. Borman and Brush (1993)
3. Outerbridge/O'Leary GWBs (Outerbridge, 1981; OLeary et al., 1989) 13. Flanagan (1951)
4. JEI (Comelius, Hakel, & Sackett, 1979) 14. Tornow & Pinto (1976)
5. Department of Labor Dimensions (Borman et al., 1994) ‘ 15. Hemphill (1960)
6. Campbell et al. (1993) Performance Model _ 16. Mitchell (1978)
7. GWI (Cunninghamlet t:‘l), 1990) o 17. Williams (1956)
8. SCANS (Peterson, 199 18. Yukl (198
9. First-Line Supervisor Taxonomy (Dowell & Wexley, 1978) (1987)

10. MOSAIC Competencies (Office of Personnel Management, 1991)
11. ACT GWB List (American College Testing, 1993)
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| Work Context
§. Morton McPhail, Barry R Blakley, Mark H. Strong,
Tonya J. Collings, P. Richard Jeanneret, & Laura Galarza
' Jeanneret & Associates, Inc.

Introduction

The work environment is one of the most salient aspects of a person's Job, and the study of
this environment, or Work Context, is a vital component of job analysis. To fully understand
how work actually gets accomplished, the environment in which the work occurs must be
taken into consideration and examined for its moderating effects. The need for such study is
widely recognized in the literature, and there are few Job analysis questionnaires that do not
measure some aspect of the context in which work takes place (Gael, 1988; Ghorpade, 1988).
Although Work Context greatly influences how jobs are performed, there are few
questionnaires specifically designed to document environmental or contextual variables,
Perhips one reason is that there is an extremely broad range of constructs that may be
considered under the rubric of Work Context. From another perspective, there has been little
consistency in linking these contextual factors to a theoretical structure. Consequently, the -
.study of Work Context variables has been fragmented and often only is a supplemental
component of job analysis procedures that are focused on specific work tasks or behaviors.

The purpose of this chapter is to provide information concerning the development of a
taxonomic structure within O*NET that specifically addresses Work Context variables.
Additionally, we have compiled and created job analytic measures of the elements of our
taxonomy. This structure has not been designed as an exhaustive list of Work Context
factors, but rather as a selection of variables judged to have potential for differentiating
between jobs, explaining variations in performance, and providing utility from a job analytic
perspective. We also anticipate that the variables we have selected will support the
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contention of Cappelli (1995) that a successful occupational classification system will need to
focus on task, trait, and work context criteria

The actual physical environment in which the job is performed is the most obvious Work
Context dimension. Working conditions, such as temperature, heights, pollutants, and
hazards, are very salient aspects of the work environment. However, Work Context includes
many more variables than the physical nature of the environment. There is a social or
interpersonal work context which can greatly affect workers. Factors such as communication
and role relationships have been shown to affect a number of work outcomes. The structure
of jobs also provides a context in which the work takes place. A position's criticality to the
organization, its pace and scheduling, and other structural factors can influence worker
demands, how the work is performed, and work outcomes. Accordingly, the taxonomy
described herein includes variables from the physical, interpersonal, and structural work

contexts.
Review of Previous Work Context Investigation .

An extensive literature review was conducted to explore aspects of the psychosocial and
physical environment of work. The body of literature examining Work Context, or the
psychosocial aspects and physical conditions of work, is extensive and transcends many
academic disciplines. For instance, medical research has examined occupational disease,

' injury, ‘stress, and their precursors and outcomes; industrial engineering research has evaluated
ergonomic factors in the workplace; psychologists have studied group dynamics and
interpersonal relationships in organizations and their influences on performance of work; and
workplace designers have attempted to determine the optimal physical arrangements which are
technically efficient and socially facilitating.

- These disciplines use different labels when discussing Work Context factors, and no well-
defined area of study specifically addressing contextual factors has emerged. Factors which
can be labeled contextual also may be examined as factors which predispose individuals to
psychological disturbances, hamper productivity, affect satisfaction with work, predispose one
to injury, or act as stressors within a wide range of disciplines. In order to develop a
theoretical model of the psychosocial aspects of work, a review encompassing clinical,
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industrial/ srganizational, social, human factors, medical, and general stress literature was
conducted.

In addition to reviewing the research literature concerning Work Context variables, existing
and precursor job analysis questionnaires also were reviewed. Various factors which may be
considered contextual aspects of jobs have been included in many well-known job analysis
questionnaires and systems (e.g., Department of Labor's Revised Handbook for Analyzing
Jobs [DOL], Occupational Analysis Inventory [OAI], Position Analysis Questionnaire [PAQ],
etc.). Although Work Context facets have been included under various headings (such as
physical characteristics of work, work structure, work conditions, job design characteristics,
etc.), they describe aspects of the work environment which fall under our definition of the
contextual dimensions of work discussed below.

Many of the variables in our proposed taxonomy have been assessed by these popular job
analysis questionnaires or have been examined in other research forums. Even variables we
have included to reflect current technology (such as the amount of e-mail a worker receives)
have, in some cases, been assessed elsewhere. Thus, an objective was to integrate the
existing body of research regarding contextual variables into an organized structure that
included meaningful constructs differentiating between jobs.

Background of Work Context Assessment

The focus of most job analytic activities has been to identify and measure the tasks and
 activities performed by job incumbents, while efforts to examine the context in which the
work occurs often have lacked consistency and theoretical structure. It is important to note,
however, that Work Context can greatly affect the performance of various work activities, as
well as workers' attitudes, behaviors, and health. Because environmental factors exert great
influence on tasks or activities, it is not sufficient to provide merely an examination of work
activities without also evaluating the context in which they occur. Accordingly, complete
information about jobs must include contextual or environmental variables. Although many
Job analysis questionnaires include assessment of some aspects of the psychosocial and
physical work environment, no single questionnaire captures the full range of Work Context
factors or provides a theoretical framework for contextual job characteristics. The current
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taxonomy attempts to organize these factors into a coherent structure in order to account more
fully for the variables in the analysis of jobs throughout the world of work.

Researchers familiar with job analysis and the nature of work have argued that individuals
must adapt to the physical and social environment rather than simply respond to them
(Cunningham, 1988; Frost, 1972; Kochhar & Armstrong, 1988; Lopez, 1988; McCormick,
Jeanneret, & Mecham, 1969a, 1969b, 1972; Rohmert, 1983). This position suggests that
Work Context may be conceptualized as a set of moderator variables affecting or altering
worker behavior. This view requires that the physical and social contexts of work be
subjected to thorough examination because they represent the pervading contexts in which the
work stimulus impacts the worker and in which the worker responds (see Figure 7-1)

(Boese & Cunningham, 1975). As we indicated in the preceding chapter, all generalized
work activities occur within structural, physical, and social contexts ifwolving interactions and
relationships with other individuals and the work environment. These structural, social, and
physical characteristics are addressed as contextual factors within this chapter. '

Work Context and Safety

Work Context frequently has been included in job analyses as a means of identifying and
eliminating unsafe work behaviors, unsafe physical conditions, and unsafe (or unpleasant)
environmental conditions. In the 1940s, job analysis was viewed as a method to investigate
accidents and as an approach to studying worker health and fatigue (Zerga, 1943). More
recently, the use of job analysis information for safety considerations is a legal expectation of
the Occupational Safety and Health Act (OSHA) of 1970 and other legal and professional

A guidelines. Some job analysis methods, such as the U.S. Department of Labor Handbook Jor
Analyzing Jobs (1972, 1991), specifically considered physical demand factors and
environmental conditions when the factors or conditions affected the safety of the worker or
others, and when the factor or condition was sufficiently hazardous to lead to bodily injury or
danger to health. . -

The study of environmental conditions and their impact on the worker is frequently
recognized as an applied ergonomics or human factors approach to job analysis (Christensen,
1988). While humans are adaptable to a wide range of environmental conditions, there are
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Chapter 7: Work Context

many environmental parameters that are recognized as having consequential impact on worker

| performance (Parker & West, 1973; Poulton, 1970, 1978). In fact, many environmental

factors even have standards or industrial recommendations, such as lighting (IES Industrial
Lighting Committee, 1983), noise (Federal Register, 1983), and toxins (Federal Register,
1974).

Work Context and Worker Stress

Beyond the concemn for worker safety, other job analysis approaches consider the
environmental conditions of work that contribute to stress and strain on the worker (Rohmert,
1988). Kochhar and Armstrong (1988) examined the totality of the worker behaviors in an
overall system and used a human engineering or systems approach to job analysis. Factors
they examined in relation to worker stress included: (a) the goal or objectlve of work,

- (b) workplace attributes, (c) environmental attributes, (d) worker attributes, and (e) the

interactions between the worker and the machinery or environment (Kochhar & Armstrong,
1988). Additionally, Payne (1980) found that interpersonal relationships and social support at

“work are related to important work outcomes and job stress. The link between various Work

Context variables has been well established, and the literature includes psychosocial factors,
such as group behaviors, communications, role relationships, and internal and external social

‘relations, as well as other contextual factors, such as work hours, pace and schedule of work,

and structure associated with work, as comprising the Work Context (Cooper, 1987; McGrath,
1976).

Work Context and Job Evaluation

The context of a job also is an important consideration for job evaluation purposes. In
conducting job evaluations, it is common to analyze jobs, not necessarily in terms of specific
observable behaviors, but in terms of compensable factors. Compensable factors may be
defined as "paid-for, measurable qualities, features, requirements, or constructs that are
common to different kinds of jobs" (Henderson, 1988, p. 94). Job evaluation methods have
identified hundreds of compensable factors, which are frequently identified within the four
general groupings of skill, effort, responsibility, and working conditions. In fact, these
general groupings were given legal recognition in the Equal Pay Act of 1963. Many. of the
comper<able factors pertaining to working conditions describe the physical and emotional
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demands placed upon the worker and the requirement to perform work in a given physical
and social environment. Examples of job evaluation/job analysis methods that consider
working conditions include the Position Analysis Questionnaire (PAQ; McCormick,
Jeanneret, & Mebham, 1967; 1977), the Hay Plan (Hay & Purves, 1954), and the Factor
Evaluation System (FES) used by the Office of Personnel Management.

Importance of Work Context

Work Context factors can have important effects on both the worker and work performance.
It is well documented that working conditions can affect worker performance, contribute to
occupational diseases or injuries (e.g., carpel tunnel syndrome, back injuries, etc.), and also
influence various determinants of employee health, such as stress levels (Cooper & Payne,
1979, Parker & West, 1973; Pouiton, 1970; Selye, 1980). In addition to having impact on
physical health, many job components influence psychological well-being and work-related
affect (Sundstrom & Sundstrom, 1986). Factors of Work Context, such as exposure to
hazards, role relationships, and work schedules, also have been linked to a variety of work
outcomes, including job performance, satisfaction, group formation, group cohesion,
organizational effectiveness, and physical and psychological health (see Cooper, 1987; Evans,
Johanssbn, & Carrere, 1994; Sundstrom & Sundstrom, 1986). The link between some Work
Context variables, stress, and worker behavior has been well established (Ivancevich & _
Matteson, 1980; Kahn & Byosiere, 1992; Shaw & Riskind, 1983). A partial list of worker
behavioral, physical, and psychological responses to stress from work context variables is
presented in Table 7-1.

The examination of Work Context variables is important for other reasons as well.
Evaluation of physical work conditions allows for the identification and correction of job
hazards and the development of appropriate guidelines for worker safety. Information
concerning the types of interpersonal relationships required by a job and the structure of the
work can be beneficial when designing selection systems. Contextual factors are considered
when designing compensation systems (e-g., workers may be paid at higher rates if the job
requires working in hazardous conditions or if the worker is required to assume a high level
of responsibility for the work or safety or others). Work Context information can be used by
job designers for facilitating communication among workers and reducing hazards or work
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Table 7-1
Worker Responses to Stress from Work Context Variables

. Reduced job performance . Irritation

. Alienation from organization . Resentment

. Tumover . Lowered self-confidence

. Strikes . Lowered self-esteem

. Anxiety . Sexual maladjustment

*  Boredom . Somatic complaints

. Bumout . Physical strain

. Reduced organizational commitment o Tension

. - Confusion . Injuries

. Depersonalization . Absence

. Depression . Accidents

. Low job satisfaction . Alcohol use on the job

. Reduced life satisfaction . Caffeine intake

. Emotional arousal . Spread of rumors

. Emotional exhaustion . Lowered quality of work

. Fatigue . Damage to property

. Poor mental health . Poor interpersonal relationships
. Hostility . Drug use on the job '
. Illness . Early retirement

Increased smoking rate

Physiological changes

interruptions. Further, job seekers can use such information to gain a better understandmg of
the work requirements through more comprehensive job previews.

Considerations in Developing the Work Context Taxonomy

The goal for the taxonomic structure is to provide a systematic approach to the study of Work
Context variables that will provide valuable information and help differentiate jobs. This
Work Context taxonomy is similar to McGrath's (1976) global division of organizational
factors into tasks, 'roles, and settings. Work Context is defined here as non-task-related
Jactors of work which afffect intrapersonal, interpersonal, or work outcomes. Based on
previous job analysis work, research literature, and earlier taxonomic efforts, Work Context
has been divided into three higher order dimensions: (a) Interpersonal Relationships,

(b) Physical Work Conditions, and (c) Structural Job Characteristics. That is, there are three
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broad categories of variables that can be said to impinge on the worker in the immediate work
environment: people, physical conditions, and the structure of the work, in addition to those
variables mediated by the work activities and the organization. The Interpersonal
Relationships dimension includes aspects of the work context such as communication, role
relationships, and responsibility for others, which make up the social environment in which
the work takes place. Physical Work Conditions are the actual environmental conditions in
which the work is conducted (e.g., temperature, pollutants), the hazards associated with the
Job and possible injuries (e.g., exposure to electricity, heights), and the demands placed on the
worker in terms of body positioning or required safety equipment. Structural Job
Characteristics are based on the nature of the work or position and can greatly influence
worker behavior. These factors include the criticality of the work, how routine the work is,
and the pace and scheduling of work. '

Information Processing Models

The constructs examined under the rubric of Work Context were created or compiled using an
information processing or systems approach to jobs and work. The work elements were
developed using an information processing paradigm in which inputs are transformed to
outputs through workers' mental activities and behaviors. As depicted in Figure 7-2, this
process occurs within a Work Context, here defined by the three higher order dimensions.
This paradigm follows the concept of the worker as an agent who transforms materials or
information into work outcomes, but it provides that the context in which the work occurs can
influence various steps of the process. Using this information processing paradigm, constructs
that may affect the worker or work performance were identified, including a number assessed
in Cunningham's Occupational Analysis Inventory (OAI; Boese & Cunningham, 1975).

The information processing paradigm and the importance of work context variables also is
evident in the organization of the Position Analysis Questionnaire (PAQ; McCormick,
Mecham, & Jeanneret, 1972). The PAQ job elements are organized into six divisions:

. (1) Information Input, (2) Mental Processes, (3) Work Output, (4) Relationships with Others,
((5) Job Context, and (6) Other Job Characteristics. The first three divisions encompass the
information processing model of receiving information, performing mental processes, and
producing an output or action, which occur in virtually all jobs (McCormick & Jeanneret,
1988). However, this input-process-output occurs within the framework of work relationships,
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job context (i.e., physical conditions), and other job characteristics. Job elements within these
latter three divisions also were used as a source of constructs for the proposed Work Context
taxonomy. On a conceptual level, our Interpersonal Relationships, Physical Work Conditions,
and Structural Job Characteristics are closely related to divisions in the PAQ.

Psychosocial Models

Katz and Kahn (1978) view organizations as sets of subsystems and discuss integrating the
technological and social subsystems in the workplace. As this systems approach is transferred to
the job level, it can be seen that the social, structural, and technological elements of jobs are
highly integrated. Both the social and technological subsystems involve constructs that may be
labeled as Work Context. The social system includes contextual factors such as the roles that
workers must assume. The technological subsystem includes many contextual factors, such as
the use of computer communications, which can affect worker behavior. Constructs that
correspond to these elements were developed for inclusion in the Work Context taxonomy with a
focus on identifying contextual or environmental constructs that have been found to affect work
behavior.

Psychosocial factors and physical work conditions have been referenced in the psychological and
stress literature under various construct labels or categories, and numerous classification
schemas have been used in the literature to organize the large number of work-related
characteristics which affect performance, health, and well-being. Neff (1987) differentiates

work behavior as the product of characteristics of the worker and characteristics of the work
situation. Cooper (1987), in discussing sources of occupational stress, differentiated between six
contextual aspects of the work environment: (a) factors intrinsic to the job, (b) role in the
organization, (c) career development, (d) relationships at work, (e) organizational structure and
climate, and (f) home-work interface.

McGrath (1976) éonceptualized an organization as a combination of behavioral settings, tasks,
and roles. McGrath also alluded to work context in his categorization of stressors into six typés:
(a) task-based stress, (b) role-based stress, (c) stress intrinsic to the behavioral setting, (d) stress
anising from the physical environment, (e) stress arising from the social environment, and

(D) stress the person brings to the environment. In a general sense, psychosocial characteristics
might all be classified as stressors which fall into one of McGrath's categories. Origins of stress

7-11




Chapter 7: Work Context

are important in understanding organizational behavior; however, individual characteristics such
as social skills and organizational variables are beyond the scope of this chapter. They are
treated in Chapters 3 and 8, respectively.

Another categorization of contextual factors and work outcomes has been provided by Evans and
his colleagues (Evans et al., 1994). They have extensively discussed the psychosocial and
physical factors in the workplace, classifying these characteristics as: structural, organizational,
.interpersonal, task parameters, ambient conditions, layout and arrangement of space,
architectural design, and ergonomic factors. Excluding those variables that relate to the
organization or external environment, the proposed Work Context taxonomy includes the aspects
of the psychosocial and physical environment discussed by Evans.

Workplace Stress and Health

Some theoretical and research models address the effect of Work Context variables on stress,
work outcomes, and consequences. Ivancevich and Matteson (1980) for example identify
several Work Context outcomes that affect stress, which in turn affects the health, behavior, and
job performance of workers. They divide Work Context into physical environment, individual
level antecedents, group level antecedents, and organizational level antecedents. The physical
environment variables in their model include light, noise, temperature, vibration and motion, and
polluted air, among others. The individual level work context variables include work overload,
role conﬂici, role ambiguity, and responsibility for people. The organizational level work
context variables include technology, control systems, job design and job characteristics. These
variables have been found to affect job, career, and life stress, leading to physiological and
behavioral outcomes and consequences, such as changes in job, career and life satisfaction,
changes in performance, absenteeism and turnover, coronary heart disease, ulcers, headaches,
anxiety, depression, apathy, and nervous exhaustion.

Marshall and Cooper (1979) proposed and tested a model of stress which includes Work Context
variables that affect workers' physical and mental health and job outcomes. Work Context
variables of communication, work overload or underload, time pressures and deadlines, working
conditions, technology, role ambiguity and conflict, and too much or too little responsibility
were found to have an impact on stress. The effects of stress were manifested in increased pulse
rate, high blood pressure, high cholesterol levels, smoking, ulcers, cardiovascular heart disease,
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and other physical symptoms. Excessive stress also resulted in poor mental health, low
motivation, low self-esteem, job dissatisfaction, job-related tension, and escapist drinking.

Models such as the ISR Model of Social Environment and Mental Health (French & Kahn, 1962)
emphasize the importance of measuring the objective industrial environment, which is
hypothesized to affect the workers' physiological, behavioral, and affective responses and the
mental and physical health and disease of incumbents. Kahn and Byosiere (1992) propose a
model of stress in which they include the following antecedents to stress: work schedule, noise,
light vibration, role ambiguity, role conflict, and role overload. They hypothesize that these
Work Context variables result in cardiovascular, biochemical, gastrointestinal, musculoskeletal,
and other physiological changes in the body. The antecedents of stress also are proposed to
affect psychological variables, such as depression, anxiety, and job satisfaction, as well as
worker behaviors such as tumover and absenteeism.

Researchers often have examined psychosocial characteristics and physical work conditions in
order to differentiate between jobs. For instance, Bemis, Belenky, and Soder (1983) considered
accountability, roles, the physical context, and personal and emotional demands as factors on
which jobs differ. McCormick (1979) discussed job context in terms of physical working
conditions, work schedule, organizational context, social context, and incentives. These
dimensions commonly have been used to differentiate between jobs, and therefore are useful and
necessary for a thorough and comprehensive analysis of work.

Development of the Taxonomic Structure

Research describing these individual facets of Work Context was reviewed, and based upon the
literature, the three higher order dimensions were further articulated into subcategories to create
a preliminary lower order taxonomy. As noted above, many job analysis questionnaires contain
items which, though perhaps not labeled as such, relate to constructs within the domain of Work
Context. An examination of these items and the related literature allowed further refinement
and, in some cases, redefinition of aspects of the taxonomy. This review of the literature and job
analysis questionnaires was utilized both to assess the specific individual factors which fell
within the domain of the three higher order dimensions, as well as to "validate" the higher order
dimensions as factors which are or can be researched and used to differentiate between jobs.
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Measurement of Work Context Dimensions

Although all of the lower order dimensions are assessed by multiple questions, most of the Work
Context item-level constructs are measured by a single item or scale. For instance,
Communication is a lower order dimension under Interpersonal Relationships, and there are five
items assessing Communication. However, each of these five items measures a different type or
aspect of Communication. Also, due to the type of information being collected, some of the
Physical Work Conditions constructs involve multiple ratings (e.g., level, frequency, etc.), but
these also are arguably different aspects of the conditions being assessed.

Research suggests that many of the Work Context variables proposed can be rated quite reliably
with single-item scales. The dimensions of the PAQ which correspond to the Work Context
dimensions have very high inter-rater and rate-rerate reliabilities (.85 to .95), and the job
elements within these dimensions are assessed with single-item scales. For instance, the PAQ
dimension of Personally Demanding Situations contains items very similar to some of our
Structural Job Characteristics items. As can be seen in Table 7-2, the reliability estimates for
this PAQ dimension are very high (McCormick, Mecham, Jeanneret, 1989). Reliability
estimates for OAI items with similar content to Work Context taxonomy items are moderate to
high (Boese & Cunningham, 1975) and certainly within acceptable standards (see Table 7-3).
Further, the results of an analysis of ratings from the Dictionary of Occupational Titles (DOT)
indicate that many Work Context constructs can be rated very reliably (see Table 7-4) without
the need for multiple items on each construct (Geyer, Hice, Hawk, Boese, & Brannon, 1989). A
number of the item-level constructs are similar to PAQ job elements, OAI work elements, or
DOT ratings, and similar reliabilities would be expected.
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Table 7-2

Work Context Taxonomy Items with Similar Content 1o

PAQ Job Dimension of Personally Demanding Job Situations

(PAQ Dimension Reliability: Median = .94; Low Quartile .89; High Quartile .98)'

%
Work Context Survey
Item Number Content of Item

24 Consequence of Error

25 Impact of Decisions

26 Responsibility/Accountability

27 Decision Latitude

28 Frustrating Circumstances

31 Exacting/Highly Accurate

32 Details Don: Completely

33 Aware of Frequently Changing Events

34 Repeating Same Activities

35 Structured Work

37 Time Pressure

38 Frequent Distractions

39 Paced Work

'N = 19,961 analyst pairs
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Table 7-3
Reliability Estimates of OAI Items’ with Similar
Content 1o Work Context Taxonomy Items

Work Context | OAI Item .| OAI Reliability
Item Number | Number Context of Item Estimate
6b 14P Persuasion .84
6g 9P Coordinating .69
9 57C Interpersonal Conflict .76
k 10 58C Unpleasant Social Relationships .67
| 15a 10C High Temperatures .86
L 15d ' 18C Toxic Conditions ' )|
,[ 15e 7C Uncomfortable Body Positions .73
I s 15C | High Places 83
,L 23a - 25C Business Attire .93
,L 23e 21C | Safety Apparel .83
24 47C Consequences of Error .64
35 . 26C Structured Work 69
40 32C | Work Schedule & 62

'Reliability estimates based on ratings of 88 jobs by three sets of analysts (using an ANOVA
procedure). ) '
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Table 74
Reliability Estimates of DOT Ratings
Similar to Work Context Taxonomy Items

Work Context Content of DOT Reliability
Item Number Item Estimate'
22b Standing .88
22d Walking 77
22a Sitting .94
22¢ Climbing .89
22e Kneeling .68
22e Stooping : ) 63
22e Crouching . .76
[ 22f Balancing .79
22g Handling .66

Rehability coefficients were calculated using four raters.

Given the large amount of material that falls under the domain of Work Context, multiple .
items for all constructs would require an extremely large set of questions which were Judged
not to provide incremental utility. Accordingly, due to the relative objectivity of most of the
constructs and the existing research evidence, multiple items for each construct have not been
developed. '

Selection of Taxonomy Factors

The contextual taxonomy includes factors believed to differentiate between jobs and to
provide meaningful and useful information about any particular Jjob. In some cases, we
concluded that particular contextual characteristics did not differentiate meaningfully between
Jjobs for any of a variety of reasons (e.g., overlap with other characteristics, difficulty in
operationalization, inappropriate level of detail, etc.). In these instances, the variable was
combined with other factors or removed from the taxonomy. For example, some research
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indicates that features of the work environment, such as the arrangement of furniture, office
size, color, and amenities, may affect psychosocial outcomes (Sundstrom & Sundstrom, 1986).
This facet of the contextual taxonomy was omitted due to its insensitivity to job differences.
In other words, it was deemed infeasible to differentiate meaningfully between jobs with
respect to common characteristics such as decor or number of rest rooms and hallways in the
work environment.

In developing the taxonomy, we attempted to limit the overlap with other domains. Many
variables that we felt would be more appropriately measured elsewhere within O*NET were
excluded from this taxonomy. However, given the broad range of constructs in the Work
Context domain, it is inevitable that some overlap will occur. This overlap is particularly

. obvious with respect to the Organizational Context domain. The differentiation between the
Work Context and Organizational Context factors (see Chapter 8).involves the focus of the
items. The Work Context items focus on the effects of these constructs on the worker, the
job, or specific tasks, whereas the Organizational Context items are intended to examine the
effects on a broader scale. Where construct overlap occurs, we believe there is sufficient
distinction between the items to warrant inclusion in their respective taxonomies and
questionnaires. '

The literature presented below indicates that the various aspects of Work Context

recommended for inclusion in the O*NET are distinct, yet often related, facets of work on

which jobs may be expected to differ meaningfully, both intra- and interorganizationally, and
which are likely to have substantive impact on important outcome variables. Each level of

the three-tiered taxonomy is discussed below. As will be apparent in the following sections,

the majority of items assessed are similar to items or constructs which are currently assessed

by various job analysis questionnaires. A matrix showing the overlap of our items with
constructs evaluated in popular job analysis questionnaires is presented in Appendix 7-A.
Citations of job analysis questionnaires (see Source Document Abbreviations) and literature

that examine the item-level construct as a facet on which jobs differ are provided when available.
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Taxonomic Model of Work Context

As described above, based on review of the relevant literature and job analysis questionnaires,
Work Context was divided into three higher order dimensions: (a) Interpersonal Relationships,
(b) Physical Work Conditions, and (c) Structural Job Characteristics. These dimensions were
further divided into lower order dimensions from which specific item-level constructs were
generated (see Figure 7-3). We examine each of these constructs in the balance of this

chapter.
Interpersonal Relationships

Interpersonal Relationships describe the context of the job in terms of human interaction
processes. Evans et al. (1994) discussed the psychosocia.l environment as the social climate
of the workplace, the settings produced by the activities of the organization, and the people in
those settings. This definition seems to include the types of social relationships and roles the
job holder must assume as part of the job, including communication and accountability for
others' performance. The Interpersonal Relationships dimension is divided into four second-
order factors: (a) Communication, (b) Role Relationships, (c) Responsibility for Others, and
(d) Conflictual Contact.

Communication. Baron (1986) defines communication as “the process through which one
person or group transmits some type of information to another person or group” (p. 304).
Based upon this definition, communication inherently is a factor within the domain of human

interaction processes that occur while working. Communication often is included in
discussions of organizational behavior as essential to organizational effectiveness. Snyder and
Morris (1984) evaluated the importance of communication as an organizational variable and
demonstrated the link between communication skills and efficiency with organizational
performance. ‘In addition, aspects of communication (e.g., frequency, type, content, etc.) are .
assessed by many job analysis questionnaires.

There are several work context aspects of communication which have been examined by
psychological, communication, management, and other researchers. The specific facets of
Communication included in the proposed taxonomy were obtained through review of job
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analysis questionnaires and relevant literature, as well as by rationally examining the aspects
of communication on which jobs may differ. These aspects include: .(a) formality of
communication, (b) communication methods, (c) degree of subjectivity of information
communicated, (d) degree of social interaction, and (e) privacy of communication.

Communication variables have been found to affect many important work behaviors. For
instance, communication formality, patterns, and methods have been found to affect workers'
proneness to burnout (Hueber, 1992; Leiter, 1988). The type of information communicated

. and communication patterns affect managers' job performance (Grouch & Nimran, 1989).
Additionally, communications and social support affect emotional strain, job dissatisfaction,
absenteeism, and turnover (Jackson, 1983).

New technblogies and automation in communication methods are affecting the manner in
which tasks are performed, the human attributes required to perform the tasks, and the type of
interaction incumbents have with each other (Howell, 1992). Different methods of
communication, such as computer mediated communication, have been linked to job
performance, interpersonal relationships within groups (Adrianson & Hjelmquist, 1991; Hiltz,
Johnson, & Turoff, 1986; Valacich, Paranka, George, & Nunamaker, 1993), organizational
commitment (Huff, Sproull, & Kiesler, 1989), job satisfaction (Callan, 1993), productivity
(Papa & Tracy, 1988), decision making, control, social interaction, work environment, and job
enhancement (Kraemer & Danziger, 1990). ‘

Privacy of communication and materials are also important aﬁpects of Work Context. Privacy
is defined here as the extent others beyond the originator and intended recipient have access
fo communications and materials. Sundstrom and Sundstrom (1986) have identified several )
important work outcomes affected‘by privacy of communication and workspace, and Omstein
(1990) concluded that privacy is related to self-reported satisfaction with the physical
environment. Omstein also stated that privacy is related to Jjob performance; however, this
relationship is moderated by various other factors, such as job complexity. Communication
privacy, although not assessed in any reviewed job analysis questionnaires, involves salient
factors of work which experience indicates may differ from job to job.
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Communication is assessed at the item level as:

1. the extent to which communication is informal and personal, such as casual
conversation, or formal and impersonal, such as in reports or memos (JEI; OAI);

2. the frequency with which various communication media are used (e.g., face-to-face,
telephone, e-mail, reports, etc) (ACT FES; GWI; OAI; PAQ; PMPQ; SCANS);

3. the extent to which the job requires the communication of emotionally/
_psychologically valued subjective information, feelings, thoughts, and ideas versus
the communication of objective and verifiable data-based information (Leiter, 1988;
GWI; OAI);

4. the extent to which the worker is required to have interpersonal contact with others,
including customers, trainees, supervisors, telephone callers, etc. (Evans et al., 1994;
DOL; FES; GWI; JDS; OAI; PAQ); and :

5. the extent to which the employee may expect his/her communications to be private
(Evans et al., 1994; Omstein, 1990).

Types of Role Relationships. Katz and Kahn (1966) define human organizations as "an open
system of roles” (p. 172). The concept of Role Relatxonshlps as a factor in the Work Context
taxonomic structure is also inherent in the extensive literature concerning person-envxronment
fit (French, Caplan, & Harrison, 1982). Researchers have linked role ambiguity and role
conflict to low satisfaction, tension, feelings of futility, and stress-related illnesses (e.g.,
Beehr, Walsh, & Taber, 1976; French & Caplan, 1972; Kahn, Wolfe, Quinn, Snoek, &
Rosenthal, 1964; Shirom, Eden, Silberwasser, & Kellerman, 1973). Cooper, Mallinger, and
Kahn (1978) extensively evaluated the effects of roles and found several variables which
affect employees, and Cooper (1987) stated that the work roles one must assume may be
stressful when those roles are unclear or are in conflict with one another.

The aspects of Role Relationships included in the taxonomy include role types, interpersonal
contacts, and team membership. Along with being examined in the research literature, these
variables are included in many job analysis questionnaires. Jobs may differ in the extent to
which the worker participates in various roles; these roles affect the incumbent's effectiveness
and power and also lead to important consequences for the worker. Various roles typically
played by managers and executives have been associated with job satisfaction, health, self-
damaging behaviors, and overall job performance (Davidson & Cooper, 1986). The coaching
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role is related to burmout (Vealy, Udry, Zimmerman, & Soliday, 1992). Types of
interpersonal relations or contacts and team membership affect the way people think, feel, and
behave at work. More specifically, work-centered interpersonal relationships and workers'
participation in teams have been found to affect workers' job performance (Berkowitz, 1954),
job attitudes and beliefs (Deutsch & Gerard, 1955), learning (Ryle, 1949), conformity (Asch,
1951; Kaplan, 1987, Sherif, 1936; 1965), turnover (Fisher, 1985), and illness (LaRocco, '

House, & French, 1980).

Role Relationships are assessed at the item level as:

1.

the importance of interactions requiring the worker to assume a role of trainer,

. coach, leader, supervisor, manager, team member, etc., with respect to other workers

(Harvey, 1991; Neff, 1987, ACT; DOL; GWI; JEI; OAI; PAQ; PMPQ; SCANS);
the importance of interpersonal contacts requiring the worker to engage in
persuasion or influence (DOL; GWI; OAI; PAQ);

the importance of interpersonal interactions requiring the worker to provide others
with needed services or to assist others to accomplish an objective, including
customer service and advisor-client/patient relationships (DOL; GWI; JEI; OAI;
PAQ; SCANS);

the importance of interpersonal contacts requiring the worker to state, defend, or
advocate some goal or objective in opposition to others' goals or objectives (GWI;
OAI; SCANS);

the importance of job activities requiring the worker to contribute to group
accomplishment of goals or objectives, to work closely with others, to be supportive
and cooperative, and to place group accomplishment ahead of individual aspirations
(ACT; GWT; OAI; SCANS); '

the importance of interactions requiring the worker to deal with public customers or
the public in general (ACT; DOL; GWI; OAI; PAQ; SCANS); and

the importance of job activities requiring the worker to coordinate or lead others
(ACT; DOL; GWI; OAI; PAQ; PMPQ; SCANS).
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Responsibility for Others. Responsibility for Others is assessed as a contextual factor by
several well-known job analysis questionnaires (e.g., DOL, GWI, IDS, JEI, OAI, PAQ,
PMPQ). In addition to its frequent assessment in job analysis, Responsibility for Others has
been demonstrated to be a particularly stressful occupational variable (Cooper & Marshall,
1976). It has been related also to psychophysiological symptoms (Bhalla, Jones, & Flynn,
1991; Riordan, Johnson, & Thomas, 1991), job satisfaction (Ehrenfeld, 1991; Mayes,
Barton, & Ganster, 1991), and other responses to stress (Bartol, Bergen, Volckens, & Knoras,
1992). It also has been almost invariably included as a compensable factor in job evaluation
(e.g., Henderson, 1979) and is typically recognized as a facet of the touchstones of
compensation in the Equal Pay Act of 1963. Responsibility for Others in the proposed
taxonomy includes responsibility for the work results of others, as well as respons:blhty for
others' safety

Responsibility for Others is assessed at the item level as:

1. the extent to which the job requires the worker to be particularly careful not to
cause harm or injury to others, including the responsibility to establish policies and
programs to protect others (Gilpatrick, 1977; ACT; GWI; OAL PAQ); and

2. the extent to which the job requires the worker to assume responsibility for the
results of the work of others (Holt, 1983; ACT; FES; JEI, JDS; OAIL; PAQ; PMPQ;
SCANS).

Conflictual Contact with Others. Conflictual Contact with Others is defined as the extent to
which the requirements of a job put the worker in situations in which conflict or strained
interpersonal relationships with others are likely or inevitable and has been assessed by
several job analysis questionnaires (OAI, PAQ). It mtumvely 1s obvious that jobs which
involve extensive conflictual contact (e.g., police officers) generate a level of stress not found
in other occupations.

Interpersonal conflict is a'stressor that results in job dissatisfaction, frustration, and somatic
symptoms (Spector & O'Connell, 1994), burnout (Hueber, 1992; Leiter, 1988), and turnover
(Taylor & Zimmerer, 1992). The occupational factors of violence and conflictual contact
faced by workers such as police officers are linked to irregular sleeping and eating habits,
stress-related alcohol dependency, and mortality rates for cancer and suicide (Violanti,
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Vena, & Marshall, 1986). Some jobs present incumbents with a greater risk for becoming
victims of workplace violence (Royal, 1995). This is a critical variable because workplace
violence affects the attitudes, behaviors, and stress levels of employees (Bartol et al., 1992;
Schwarz & Kowalski, 1993). '

Conflictual Contact with Others is assessed at the item level as:

1. the frequency with which the job structure itself creates roles for the worker that
inevitably place him/her in conflict with others (e.g., police officer making an arrest,
utility worker collecting overdue bills, labor relations manager dealing with
grievances) (GWI; OAI; PAQ);

2. the frequency with which the worker must deal with others who are discourteous,
angry, hostile, or otherwise unpleasant even when the job structure does not make
such encounters inevitable (e.g., food servers, customer service representatives,
postal counter workers) (GWI; OAI; PAQ); and

3. the frequency with which the worker must deal with physical aggression or violent

individuals.

Léadership

One important aspect of the work environment is supervision or leadership. For example,
characteristics of employees' managers or supervisors have been shown to impact their
satisfaction (see Yukl, 1989 for a review of relevant research). Early research on leadership
identified two relatively independent characteristics that have important implications for their
effectiveness. One has been called consideration (Fleishman, 1953) or relationship oriented
behavior (Likert, 1961). This is defined as the degree to which a leader acts in a friendly or
supportive manner, shows concem for subordinates, and looks out for their welfare. The-

- second is known as structure (Fleishman, 1953) or task oriented behavior (Likert, 1961).
Structure is the degree to which a leader defines and structures his or her own role and the
role of subordinates toward attainment of the group's formal goals. These two constructs are
well accepted, and there is a large body of research that supports their usefulness for
describing managers and supervisors (see Yukl, 1989), so measures of these two constructs
were included in the content model.
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However, other theorists have argued that these two dimensions are deficient for describing
managers and supervisors, and have posited more detailed, multidimensional views of leader
behaviors or characteristics (e.g., Van Fleet & Yukl, 1986). In order to better cover the
breadth of the leadership domain while keeping the number of scales included to a mxmmum
we chose to include two additional characteristics of managers or supervisors in the content
model: visioning and problem solving. The concept of visioning comes from leadership
research that has focused on leaders' roles in championing and leading the major changes
necessary for their organization's survival and success. Tranformational or charismatic
leadership are the terms often used to describe a leader's capability to influence changes in
members' attitudes and commitment to the organization (Conger & Kanungo, 1987; Bass,
1985; House, 1977). One of the central propositions of this approach is that leaders appeal to
the ideals and hopes of followers through the communication of values, beliefs, and a vision
for the organization. Finally, recent research has also identified the importance of creative
problem solving for effective leadership (e.g., Mumford & Connelly, 1991). Problem solving
in social and task domains is a critical skill for effective management or supervision.

Physical Work Conditions

The actual physical conditions in which an employee is asked to perform the job are arguably
the most obvious aspects of a taxonomy of Work Context There are few, if any, job analysis
questionnaires which do not consider the tangible aspects of the work environment. Physical
Work Conditions are considered as the relationship or interaction between the worker and the
physical job environment. Evans et al. (1994) defined physical characteristics of work as the
inanimate facets of the work environment. For the proposed taxonomy, Physical Work
Conditions include: (a) the Work Setting, (b) the Environmental Conditions of the work
setting that may pose a hazard to the worker, and (c) Job Demands. Aspects of these factors
are measured by the frequency with which a job exposes the worker to various work settings,
certain environmental conditions and job hazards, as well as the possibility and impact of
injuries. Job demands, including body positions and work attire, are also included. The
specific facets of Physical Work Conditions included in the taxonomy were mainly obtained
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through review of the human factors literature, as well as an examination of several job
analysis questionnaires. The existing research described in the introductory sections of this
chapter indicates that these factors differentiate between jobs and can be reliably measured.

Work Setting. This dimension involves the physical setting in which the work takes place.
Settings include whether the work occurs indoors or outdoors, under environmentally
controlled conditions, or inside a vehicle. Also included in this dimension are the extent to
which the work area is private and the extent to which the work requires close physical
contact with others. Although privacy and working in close physical contact are not typically
assessed in job analysis questionnaires, they have been found to affect task and job
performance, job satisfaction, and worker health (Omstein, 1990; Rajecki, Ickes, Corcoran, &
Lenerz, 1977; Sundstrom & Sundstrom, 1986). '

Work Setting is assessed at the item level as:

1.  the frequency with which the work is conducted in various work settings, such as
indoors, outdoors, or inside a vehicle (DOL; GWI; OAI; PAQ);

2. the extent to which the worker's work area is private; and

3. the extent to which the work is performed physically close to others.

Environmental Conditions. This dimension involves the extent to which work is conducted
under hazardous or unpleasant conditions, such as heat, noise, and pollutants, or if job
incumbents are exposed to dangerous equipment or situations. These conditions include the

" likelihood and severity of injuries occurring on the job and the frequency of exposure to

extreme conditions or hazards. In numerous studies, poor physical working conditions have .
been found to increase stress (e.g., Kelly & Cooper, 1981; Otway & Misenta, 1980) and to
affect workers' attitudes (Carlopio & Gardner, 1992). Some factors in the physical
environment increase individuals' vulnerability to stress or act as stressors. Exposure to.
certain aspects of the work environment (such as chemical hazards, excessive noise, heat, etc.)
may not only affect physical health, but also, under some conditions, can have an adverse
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effect on mental health. Lindstrom and Mantysalo (1987) report that surveys of various
occupational groups indicate noise, thermal conditions, vibration, and chemicals are the most
common perceived stressors.

Physical job characteristics (noise, extreme temperatures, vibration, poor lighting, air
pollution, and others) have been shown to affect overall Jjob performance, performance
accuracy, and visual acuity among other consequences (Nunneley, Reader, & Maldonado,
1982; Poulton, 1978). For instance, employees with high noise exposure had more
disciplinary actions, more absenteeism, less productivity, poorer quality of work, more
material damages, higher frequency and severity of accidents (Noweir, 1984), more hearing
loss (LaBenz, Cohen, & Pearson, 1967), poorer work performance (Levy-Leboyer, 1989), and
poorer job satisfaction (Sundstrom, Town, Rice, Osbomn, & Briel, 1994). The physichl office
environment, namely air quality, noise, ergonomic conditions, and lack of privacy, has been
found to affect worker satisfaction and mental health. Research also provides evidence that
worker assessments of the physical environment are distinct from their assessments of general
working conditions, such as work load, decision-making latitude, and interpersonal
relationships (Klitzman & Stellman, 1989).

Jobs which involve physical danger and/or hazardous conditions have been found to lead to
bumout (Gaines & Jermier, 1983), absenteeism (Leigh, 1991), and tension and ambulatory
cardiovascular reactivity (Melamed, Harari & Green, 1993). Some jobs have higher
occupational exposure to contaminants and communicable diseases. This exposure is related
to stress, health, and attrition (Gauch, Feeney, & Brown, 1990; Ryan, Morrow, & Hodgson,
1988; Turnberg & Frost, 1990).

Environmental Conditions are assessed at the item level as:

1. the extent to which the work is performed under extreme temperatures, high noise
levels, inadequate lighting, air contamination, whole body vibrations, or in a
confined space (DOL; FES; GWI; OAI: PAQ);

2. the extent to which the work is performed under various hazardous conditions
(DOL; FES; GWI; OAIL PAQ);

3. the likelihood the worker will be injured while working under hazardous conditions

(PAQ); and |
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4. the extent, duration, and seriousness of injuries likely to be received oxi the job
(DOL; PAQ).

Job Demands. Job Demands involve the requirements placed upon the worker as a function
of the job environment. Job Demands include requirements which must be met in order to
maintain a minimal level of safety as well as requirements which must be met simply in order
to perform the job duties. These Job Demand factors, as well as environmental conditions,
are obviously important to worker health and safety, and any systematic evaluation of the
contextual factors of work would be lacking without their inclusion. The Job Demands
aspects in the proposed taxonomy include the extent to which the worker must wear certain
types of clothing and the body motion or positioning required for job performance,

Body motion, posture, and physical effort have been found to affect ‘objective and subjective
stress levels, accident rates, and sickness and absence among workers (Melamed, Luz,
Najenson, Jucha, & Green, 1989). Job demands also affect life satisfaction, job sansfactlon
job-related mood, and absenteeism (Karasek, Triantis, & Chaudhry, 1982) and have been

linked to pregnancy complications (Kalil, 1987).

Business attire and clothing color affect people's perceptions of workers' competence and
effectiveness (Scherbaum & Shepherd, 1987). Appearance and attire also affect personnel
decnsnons such as hiring, retaining, and promoting employees (Blouin, Sweat, Kelley, & Glee,
1982; Sweat, Kelley, Blouin, & Glee, 1981). Protective attire and equipment prevent
exposure to contaminants and prevent hearing loss, but also may hinder movement and reduce

job performance (Park & Casali, 1991).

Job Demands are assessed at the item level as:

1. the extent to which the worker must wear various types of clothing and equipment
(Neff, 1987; DOL; GWI; OAI; PAQ); and

2. the extent to which the worker sits, stands, walks, climbs, etc. (DOL; FES; GWI;
OAI; PAQ).
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Structural Job Characteristics

Facets of Structural Job Characteristics have been referred to as Work Context factors in the
job analysis literature (c.f., Bemis et al,, 1983; McCormick, 1979) and are assessed by several
job analysis questionnaires (e.g., GWI; JDS; PAQ; PMPQ). Included in this category are
assessments of the extent to which the tasks are critical to the organization and whether the
work is routine or varied in nature, as well as descriptions of work hours, scheduling, the
pace of work, and whether the job involves competition. Research has shown that
incumbents' reports of these types of job characteristics correlate significantly with several
outcomes, such as job satisfaction, work frustrations, anxiety on the job, turnover intentions,
and number of physician visits (Spector & Jex, 1991). The characteristics examined include
frustrating circumstances, degree of automation, responsibility level, and decision latitude.
These specific facets of the Structural Job Characteristics dimension were obtained both
through a review of job analysis questionnaires and relevant literature, as well as by rationally
identifying the aspects of job structure on which jobs may differ.

Criticality of Position. Criticality of the position involves the extent to which the
performancq of a job is essential to the organization or to the people who are served by the
job incumbent, either directly or indirectly. Criticality, defined as scope and effect and
ultimate responsibility/accountability, is commonly cited as a compensable factor in job
evaluation (e.g., Henderson, 1979) and is typically thought of as one of the touchstones of
compensation in the Equal Pay Act of 1963. Each of the facets of Criticality discussed within
this chapter (consequence of error, accountability, decision latitude, etc.) is inherently stressful
and therefore may affect individual health, job satisfaction, and job perfoﬁnmce. Criticality
of position has been found to affect self-damaging behaviors, such as drug use on the job and
health (Davidson & Cooper, 1986), and decision latitude affects life satisfaction, job
satisfaction, job-related depressed mood, and absenteeism (Karasek, Triantis, & Chaudhry,

. 1982).

Criticality is assessed at the item level as:

1. the breadth and severity of outcomes resulting from errors made by the worker
(McGrath, 1976; GWI; OAI; PAQ; PMPQ);
2. the breadth and impact of results of the decisions required of a worker (ACT; PAQ);
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3. the extent to which the worker's performance is judged based on the ultimate
outcome of work activities, and/or results of errors and mistakes (French & Caplan,
1972; GWI; JDS; OAI; PAQ; PMPQ); and

4. the level of responsibility assigned to be exercised by the worker, including the level
of decision making which must be approved by others before action can proceed
(Evans et al., 1994; GWI; IDS; OAI; PAQ; SCANS).

Routine Versus Challenging Work. Routine work is defined as repetitive or monotonous
Physical or mental 1asks which méy or may not be automated. In addition to being the
opposite of routine work, challenging work involves attentiveness, the degree of frustration,
and/or general lack of clarity which may increase the difficulty level of the job. Cooper
(1987) defined work underload as performing repetitive, routine, boring, and understzmulanng
tasks or in an understimulating environment. This type of work has a stronger effect on the
worker when paired with the need to maintain vigilance in order to respond to emergency
situations (Davidson & Veno, 1980). The maintenance of vigilance under conditions of
boredom is difficult and made stressful by the awareness of the consequences of an
inadequate response to an emergency. ' :

Research indicates that vigilance creates stress and that the repetitious and monotonous nature
of vigilance tasks reduces activity in the reticular activating system of the brain, makmg
people drowsy and less efficient (Warm & Dember, 1986). Routine or monotonous work was
associated with more interpersonal conflict, dissatisfaction ‘with life, physical and
psychological stress, and hostility (Agervold, 1983; Alfredsson, Karasek, & Theorell, 1982;
.Appelberg, Romanov, Honkasalo, & Koskenvuo, 1991). . Similar results have been found for
jobs which involve hxghly fragmer.ted and repetitive tasks in comparison to jobs with more
variety and flexibility (Johansson, Aronsson, & Lindstrom, 1978). Job performance also has
been found to be affected by the level of vigilance monitoring required for job
accomplishment (Howell, 1992).

Included in this factor is an item regarding Structured versus Unstructured Work. This
construct is similar to the Autonomy construct assessed in the Organization Context
Questionnaire (see Chapter 8). Our item is specifically focused on the tasks and activities of
a job, while the Organizational Context Autonomy construct is more global and reférs to all
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aspects of work. We believe these are distinct levels of analysis and that the constructs are

appropriately assessed in both questionnaires.

Routine Versus Challenging Work is assessed at the item level as:

1.

the extent to which the worker's goal-oriented behavior is blocked by impediments
over which the worker has little or no control (frustration) (OAIL; PAQ);

- the degree to which significant job functions are automated and require little input

from the worker beyond monitoring (Buchanan, Davis, & Dunnette, 1980; Evans et
al., 1994);

the extent to which tasks or objectives are clearly defined or communicated
(McGrath, 1976; JDS; OAI); :

the extent to which the job requires the worker to maintain a high level of accuracy
and precision, including both manual and mental precision (DOL; PAQ);

the extent to which a job requires a high level of thoroughness to ensure that
nothing is left undone or that steps are not taken out of order, including attending to
the details of a set of procedures, checking the completion of a series of tasks,

_auditing the correctness and documentation of activities or financial results (PAQ);

the extent to which the job requires the worker to maintain attention or alertness,
either for events or circumstances which do not occur often or for those which are
subject to continual change (Buchanan et al., 1980; GWI; PAQ).

the extent to which the worker is required to perform the same physical and/or
mental activities repeatedly in a relatively short period of time, usually less than an

“hour (Cox, 1980; Evans et al., 1994; Mackay & Cooper, 1987; DOL; GWI; JDS;

OAI; PAQ); and

the degree to which job activities are at the discretion of the worker rather than
being predetermined and requiring following directions and carrying out orders (JEI,
OAI; PAQ).

Competition. Competition is assessed at the item level and is defined as the extent 1o which
the job duties require the worker to perform better than or seek an advantage over others in
order 1o perform the job successfully. This dimension includes the extent to which the job
requires the worker to be aware of ar.d respond to competitive pressures, directly compete
with coworkers or with workers in other organizations, compete as a group with other
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organizational units, or respond to competitive pressures in the larger environment in which
the organization functions. Researchers have found that competition influences interpersonal
interaction patterns (Fraser, 1980; 1985), stress, and job burmout (Sonnentag, Brodbeck,
Heinbokel, & Stolte, 1994). This item, although not assessed in any reviewed job analysis
questionnaires, is a salient factor of work which may affect worker stress levels and differ

from job to job.

Competition is assessed at the item level as:

1.  the extent to which the worker is required to compete with others or be aware of

competitive pressures.

Pace and Scheduling. Pace and Scheduling involve the speed and the particular times at
which work is-or must be performed. Included within this dimension are the actual work
period or shift, the extent to which the work pace is controlled, and the extent of deadlines
and distractions on the job. Cooper and Davidson (1987) cite previous research indicating a
relationship between work overload (which is a common effect of extreme time pressure and
interruptions) and cigarette smoking, lowered self-esteem, lowered work motivation, and
escapist drinking. Research has shown that frequent interruptions, meeting deadlines, and
dealing with crisis situations are important individual stressors which affect performance
(Tumnage & Spielberger, 1991). Constant time pressure may lead to increased mental strain
and to the inability to cope with the work pace (Andries, Bijleveld, & Pot, 1991). Empirical
studies have shown that production pressure and forced overtime detract from mental well-
being (Caplan, Cobb, French, Van Harrison, & Pinneau, 1980; Loscocco & Spitze, 1990).

The amount of control the worker has over job activities relates to levels of personal
satisfaction and adjustment, perception of risk of accidents (Shauksmith, 1990), turnover
(Taylor & Zimmerer, 1992), stress (Riordan et al., 1991), and physiological changes
(Frankenhauser, 1979; Gardell, 1987). Characteristics of machine-paced work have been
found to affect workers' pattern of stressors (French et al., 1982). Studies report higher levels
of adrenaline and noradrenaline among workers under machine-paced, assembly-line
conditions, as compared to other workers (Frankenhaeuser & Gardell, 1976).
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Pace variation and control of work pace are related to cardiovascular, neuroendocrine, and
subjective responses (Bohlin, Eliasson, Hjamdahl, & Klein, i986). Control over work and
over work pace consistently have been shown to be related to job satisfaction (Kahn &
Byosiere, 1992), physiological strain (Ivancevich, Matteson, & Preston, 1982), and subjective
strain (Numerof & Abrams, 1984). Work pace affects the number of labor strikes (Belbin &
Stammers, 1972), interpersonal conflict, job and life satisfaction, daily stress, and hostility
(Appelberg et al., 1991).

Several studies have found that shiftwork affects physiological and psychological well-being,
as well as social relationships. Shiftwork affects body temperature, metabolic rate, blood
sugar levels, as well as mental efficiency and work motivation (e.g., Akerstedt, 1985; Kogi,
1985; Rutenfran; Haider, & Koller, 1985), mood, fatigue, and vigor (Bohle & Tilley, 1993),
absenteeism -(Akerstedt, 1976), accidents and errors (Colquhoren, 1976), personal
relationships, and sexual maladjustment (Mott, 1976). Other research has found that
shiftwork affects job satisfaction, life satisfaction, social life, and family interactions (Weiss &
Liss, 1988).

Pace and Scheduling is assessed at the item level as

1.  the frequency with which the worker must meet strict deadlines (GWI; OAI; PAQ);

2. the extent to which the worker cannot expect to start and complete a task without
interruptions, including the extent to which the worker has control over the
interruptions (Evans et al.,, 1994; OAI; PAQ);

. 3. the extent to which the work pace is machine driven or controlled by the speed of
* processes, such as assembly lines, leaving the worker little control over it (Cox,

1980; Mackay & Cooper, 1987, OAI, PAQ); and

4. the duration, time of day, and consistency of the work period (Cooper, 1987; Holt,
1983; Kogi, 1985; GWI; OAL PAQ). |

Summary

In addition to skills, knowledge, education, and generalized work activities, the contextual
factors of work are clearly important features on which jobs may differ. In conjunction with
organizational variables and Generalized Work Activities, contextual factors affect many
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important work outcomes (see Figure 7-4). Contextual factors have been linked to such
outcome variables as job performance, satisfaction, group formation, group cohesion,
organizational effectiveness, and physical and psychological health. However, attempts to
assess these factors have been unstructured and have lacked a systematic approach. The
reviewed job analysis questionnaires tap various aspects of the psychosocial work
environment, but do not capture or assess individually the broad range of Work Context
factors. The proposed taxonomy builds on research literature and existing job analysis
questionnaires to organize relevant Work Context factors into a coherent structure for job
analytic purposes. The assessment of these contextual factors is supported by numerous job
analysis studies and will provide valuable information for a variety of human resource
management functions. The questionnaire based on this taxonomy is Appendix E in Volume

IL

Evaluation of the contextual aspects of jobs and differentiation of jobs based on these factors
is important for a number of functions, including the formation of job families or groupings,
job classification, job evaluation, performance appraisal, the development of questionnaires to
assess which individuals would be best suited to a particular job, and to provide realistic job
previews to allow individuals opportunities for self-selection based on adequate information.
This systematic approach also facilitates person-job matching counseling, development of
realistic simulations and training for specific work environments, and the preparation of
appropriate equipment and materials. Given the effects of Work Context variables on workers
and work performance, only analyzing work requirements and the characteristics of workers is
not adequate. Work Context also must be examined and integrated with other job analysis
information in order to provide complete information about jobs. Measuring Work Context
more systematically will contribute to a better understanding of work and will provide
valuable information essential for a comprehensive O*NET.
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Source Document Abbreviations

ACT Work Activities Survey (Form A and Form B)
(American College Testing)

DOL Department of Labor )
The Revised Handbook for Analyzing Jobs

FES Factor Evaluation System
(Office of Personnel Management)

GWI The General Work Inventory
(Copyright, J.W. Cunningham and Rodger D. Ballentine)

JAG Job Analysis Guide
(Copyright, Jeanneret & Associates, Inc.)

DS Job Diagnostic Survey :
(Copyright, Hackman & Oldham)

JEI Job Element Inventory
' (Comelius and Hakel)

0AI Occupation Analysis Inventory
(Copyright, J.W. Cunningham)

PAQ Position Analysis ‘Questio'nnaire
' (McCormick, Jeanneret, & Mecham; Copyright, Purdue University/Consulting
‘Psychologists Press)

PMPQ Professional and Managerial Position Questionnaire.
(Mitchell and McCormick; Copyright, Purdue Umversxty/Consultmg
Psychologlsts Press)
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SCANS Secretary’s Commission on Achieving Necessary Skills
(Department of Labor)
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Appendix 7-A
Work Context Items - Job Analysis Instruments Matrix

Work Context Dimensions

Job Analysis Instrument

ACT

DoOL

FES

GWI

DS

OAl

PAQ/
JEl

PMPQ

SCANS

1. Formality of Communication e ve

2, Communication Methods v v v v . v v v
3. Objectivity vs. Subjectivity of Information Communicated e v

4. Job Required Social Interaction v v v v v v

5. Privacy of Communications

6. Job Interactions /
a. Supervise, coach, train, or develop other employees? ve ve ve e ve ve e
b. Persuade somecone to a course of action (mfonnally) or influence
others to buy something (to scll)? 4 v / /
¢. Provide a service to others (e.g., customers)? v v/ ) / v/ v/
d. Take a position opposed to coworkers or others? Ve Ve v
¢. Work with or contribute to & work group or team to perform this .
e _ v v v v/
f. Deal with public customers (e.g., retail sales) or the public in / / / / / / s
general (c.g., police work)?
g- Coordinate or lead others in accomplishing work activities (not J/ / s / s s J/

supervision)?

7. Responsibility for Others’ Health and Safety

8. Responsibility for Work Outcomes and Results
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Work Context Items - Job Analysis Instruments Matrix (Continued)

Job Analysis Instrument

Work Context Dimensions

ACT

DOL

FES

GWI DS Al PAQ/
Q JEIQ

PMPQ

SCANS

. or discourteous individuals as part of the job requirements?

9. How frequently do the jbb requirements place the worker in conflict Ve Ve Ve
situations?
10. How frequently does the worker have to deal with unpleasant, angry, Ve Ve Ve

1. How frequently does the worker have to deal with physical aggression
of violent individuals?

12. How frequently does this job require the worker to work:

a.  indoors, environmentally controlled? Ve v/ Ve

b. indoors, not environmentally controlled (e.g., un-air-conditioned Ve Ve Ve
warehouse)?

c.  outdoors, exposed to all weather conditions? V4 V4 v v

d. outdoors, under cover (e.g., open shed)?

e.  open vehicle or operating equipment (e.g., tractor)? Ve

f.  enclosed vehicle or operating equipment Ve

13. Privacy of Work Area

14. Physical Proximity

o,

15. Environmental Conditions v
a.  sounds and noise levels that are distracting and uncomfortable? S Ve v v
b.  very hot (above 90° F) or very cold (under 32° F) temperatures? Ve Ve v V4
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Appendix 7-A .

Work Context Items - Job Analysis Instruments Matrix ( Continued)

Job Analysis Instrument

equipment)?

Work Context Dimensions ACT | DOL | FES | GWI JDS | QAI | .II)I?IQ/ PMPQ SCANS
c. extremely bright or inadequate lighting conditions? V4 w4
d. contaminants (pollutanfs, gases, dust, odors, etc.)? w4 V4 v v
e.  cramped work space that requires getting into awkward positions? V4
f. whole body vibration (e.g., operating a jackhammer or earthmoving w4 w4 V4 V4

Work Context: Physical
Conditions:Job Hazards.

16. Exposure to Radiation v v v

17.  Exposure to Diseases/Infections (e.g., patient care, some laboratory
work, sanitation control, etc.)

18. Exposure to High Places (such as heights above 8 feet on ladders, Ve Ve v
poles scaffolding, catwalks, etc.)

19. Exposure to Hazardous Conditions (such as high voltage electricity, w4 w4 . w4
combustibles, explosives, chemicals; do not include hazardous
equipment or situations - see questions 20 and 21).

20. Exposure to Hazardous Equipment, such as saws, w4 V4
machinery/mechanical parts (include exposure to vehicular traffic, but
not driving vehicle).

21. Exposure to Hazardous Situations involving likely cuts, bites, stings, V4

or minor burns

22.

Body Positioning

a.  Sitting?

b.  Standing?

by
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Appendix /-A
Work Context Items - Job Analysis Instruments Matrix (Continued)

Job Analysis Instrument

Work Context Dimensions ACT | DOL | FES | GWI IDS | QAI PAQ/ | PMPQ SCANS

JEI
¢.  Climbing ladders, scaffolds, poles, etc? v v v
d.  Walking or running? v v v v
e.  Kneeling, crouching, stooping, or crawling? v v v v
f.  Keeping or regaining balance? v v v ve
8. Using hands to finger, handle, control, or feel objects, iools or Ve v v v

controls?

h.  bending or twisting the body? v
i.  Making repetitive motions? v v

23. Work Attire : v

a.  business clothes, such as ties an dresses that are often worn in v v/
offices?

b.  aspecial uniform, such as that of a commercial pilot, nurse, v v
police officer, or military personnel?

c.  work clothing such as that worn by production or maintenance v v
workers?

d.  Common protective or safety attire, such as safety shoes, glasses, v v v
gloves, hearing protection, hard-hat, or personal flotation
device?

e. . specialized protective or safety attire, such as breathing v v
apparatus, safety harness, full protection suit, or radiation '
protection?
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Work Context Items - Job Analy&is Instruments Matrix (Continued)

Job Analysis Instrument

Work Context Dimensions

ACT

DOL

FES

GWI |IDS | QAl |PAQ/

PMPQ

SCANS

27. Decision Latitude

JEI
24. Consequences of Error | v v 4 v
25. Impact of Decisions _ v v
2. Responsibility/Accountability v v v/ v/ v
v

mental (e.g., checking entries in a ledger) activities over and over,
without stopping, to performing this job?-

28. Frustrating Circumstances v/ Ve

29. Degree of Automation

30. Task Clarity W4 V4

31. How important is being very exact or highly accurate in performing W4 W4
this job?

32. How important is it to be sure that all the details of this job are V4
performed and everything is done completely?

33. How important is being constantly aware of either frequently changing V4 W4
events (e.g., security guard watching for shoplifters) or infrequent
events (e.g., radar operator watching for tornadoes) top performing
this job?

34. How important is repeating the same physical. (E.g., key entry) or W4 Ve Ve Ve e

35. Structured vs. Unstructured Work
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Appendix 7-A

Work Context Items - Job Analysis Instruments Matrix (Continued)

Job Analysis Instrument

. PAQ/
Work Context Dimensions ACT DOL FES GWI DS 0AI JEI PMPQ [SC.IS
36. Level of Competition
37. Deadlines and Time Pressure v v
38. How important is working under frequent distractions or interruptions
to performing this v
job?
39. How important is it to this job that the pace is determined by the
speed of equipment or machinery? (This does not refer to keeping v v
busy at all times on this job.) .
40. Please check the usual work schedule for this job. (Check only one.)
a. Regular Work (established routine, with set schedule) Ve Ve
b. Irregular Work (subject to weather conditions, pmducuon 4 4
demands, contract duration)
c. Seasonal Basis (only work during certain times of the year) v Ve Ve
41, Please check the usual work shift for this job. (Check only ope.)
a. Day Shif . v v/
b. Other Than Day Shift (i.c., evening shift or night shiR) v Ve Ve
c. Split or Variable Shift (work busy times or shift changes due to | J/ 4
staffing demands) '
d. Rotating Shif (rotate days, evenings, nights) v v
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Work Context Items - Job Analysis Instruments Matrix (Continued)

444

Job Analysis Instrument |
PAQ/
Work Context Dimensions - ACT | DoL FES- | aWm1 DS OAl JEI PMPQ [SCANS
42. Please check the usual work shift duration.
43. Please check the usual overtime work.
44, Please check the number of hours typically worked in one weck, v
45. Please check the usual work cycle for this job.
46. Please check the number of days usually worked in the cycle.
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Chapter 8

Organizational Context

Sharon Arad, Rob Schneider,
& Mary Ann Hanson
Personnel Decisions Research Institute, Inc.

Introduction

Work context can be viewed as the context specific to a particular job or occupation, as well
as the context of the organization in which the job is performed. This section focuses on the
context provided by the organization as a whole, whereas Chapter 7 focused on characteristics
of the work environment specific to a particular job or occupation.

The Dictionary of Occupational Titles (DOT; U.S. Department of Labor [DOL], 1991)
currently includes little information about the organizations in which jobs or occupations
occur. The only such information included is a designation of the industry(s) in which each
occupation can be found. However, there appears to be a growing need for this type of
information on the part of a variety of DOT users. First, it is reasonable to expect that the
organizations providing the context within which jobs occur will affect the very nature of the
jobs themselves. In fact, the industry designations included in the current DOT are used to
distinguish among different occupations that have the same titles but occur in different
industries. Additional descriptive information about the organizations in which jobs occur is
likely to further aid in classification analyses aimed at clustering jobs that are similar in
specified ways. It is likely that jobs will vary as a function of characteristics of the
organizations in which they occur.

Information about organizations in the United States is inherently interesting to many DOT
users as well. Westat's (1994) needs analysis indicated that DOT users were interested in
information about the "occupational environment" (i.., industry, werk conditions, type of
work place). In fact, almost half of the surveyed users reported that this kind of information
was very important to them. A DOL program designed to assist American business and help
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Chapter 8: Organizational Context

to improve its organizational and administrative effectiveness is one of the potential users of
organizational context information. This program, referred to as the Office of the American
Workplace, attempts to integrate state-of-the art technology and human resources policy to
promote "high-performance” workplaces. Available research on relationships between certain
business practices and effectiveness, along with case studies of companies that are
successfully using these state-of-the-art practices, has been used to come up with a profile of
the practices that high-performance organizations use and a checklist of these practices (U.S.
DOL, 1994).

National and state-level award programs have been established to reward businesses for
quality and for high-performance business practices. The Malcolm Baldrige National Quality
Award is awarded based on a list of criteria that are similar to the practices listed on the
DOL's checklist. Westat (1994) reviewed all of this information, along with popular business
literature on the nature of high-performance workplaces, and identified a set of characteristics
of high-performance workplaces that is consistent with the Malcolm Baldrige and DOL
criteria as well as with the literature. High-performance organizations are typically described
as using state-of-the-art personnel and management practices and having organizational
structures that facilitate flexibility and employee involvement. These characteristics are
expected, based on the literature and on case studies of successful organizations, to help
organizations effectively adapt to today's rapidly changing and highly competitive business
environment.

The concept of high-performance workplaces is a new one, and only a limited amount of
information is available concemning the extent to which U.S. businesses use "high-
performance” business practices and the extent to which these practices are related to
effectiveness when they are used. O*NET, as a database system, will integrate information
about the characteristics of "high-performance” organizations with descriptions of incumbents'
skills and other characteristics (U.S. DOL, 1994). It is reasonable to expect that the character-
istics of high-performance organizations affect the desigﬁ of jobs and the tasks and
responsibilities involved in those organizations. Thus, the description of high-performance
organizations was a high priority in developing the content model underlying O*NET.

Finally, the occupational classification systems associated with O*NET must be capable of
describing future jobs, in addition to currently existing jobs. The U.S. business economy
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continues to change and evolve. Recent changes in the workplace, rapid technological
advances, highly competitive international markets, and an increasingly diverse work force,
are likely to lead to additional changes in how U.S. businesses function and adapt. Such
changes typically occur at the organization level, and are likely to have substantial implica-

tions for the nature and scope of jobs.

Thus, global socio-economical changes, combined with theoretical assumptions about the
interaction between workers and organizations, set the stage for inclusion of organizational
context descriptors in O*NET. The Advisory Panel for the Dictionary of Occupational Titles
(APDOT) suggested, in its final report (U.S. DOL, 1993), that the content model used to
develop the O*NET include organizational context descriptors such as the industry in which a
given job is performed, the organizational structure (e.g., size, type, reward structure), and the
organizational culture. Their recommendations were based on the assumption that the broader
context of jobs will impact on how jobs are described and will provide meaningful and

relevant information for DOT users.
Approach

An emphasis on describing high-performance organizations guided our first attempts to
conceptualize the organizational context domain. Several checklists are available that outline
the concepts believed to be indicators of effective organizational adaptation to the fast
changing business market and work force. One objective in developing the organizational
context descriptors for O*NET was to measure, as comprehensively as possible, those
organizational characteristics thought to differentiate "high-performance” organizations from

more traditional or less effective organizations.

However, the primary source of input for our taxonomy was the rich, well-established, and
extensive literature that is available concerning organizations. We chose not to focus
exclusively on the "high performance" concept for several reasons. First, "high performance”
is a relatively new concept and there is still a great deal to be learned about the exact nature
and correlates of "high-performance" business practices. Because these concepts are relatively
new, there is always the possibility that this is just a passing fad and that the concept of "high
performance" will not withstand the test of time. Finally, the available checklists may not be
sufficiently comprehensive for our purposes; additional organizational characteristics and
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Chapter 8: Organizational Context

business practices, beyond those typically associated with "high-performance” organizations,
may also be critical to the effectiveness and adaptability of American businesses.

The relative newness and potential limitations of the "high performance" concept highlight the
importance of attending to the rich and extensive literature that is available concerning
organizational development, effectiveness and adaptability. The research and theory embodied
in this literature were the bases for development of the organizational context portion of the
content model. This literature will ensure that the organization-level descriptors included in
the new DOT provide a thorough and comprehensive description of important organizational
characteristics that are likely to be of use to both present and future users of the O*NET. The
remainder of this section provides a brief review of these portions of the literature of most

relevance to the content model.

Organizations typically are complex and exist in a wide variety of different forms. Thus, one
difficult challenge in developing a system of organizational context descriptors is to identify
constructs that will be appropriate for describing this diversity of organizations. The literature
does not provide any one theory of organizations that is most appropriate to guide our efforts.
The extensive literature on organizations comes from numerous approaches, schools, and
models. Perhaps the best known and most widely discussed approaches for studying
organizations are those that emphasize scientific management, human relations, socio-
technical, and sociological constructs. Each emphasizes different aspects and components of
organizations. However, when integrated, all of these different approaches offer a
comprehensive view and description of organizations. Accordingly, we reviewed and
integrated the major theoretical and empirical writings from these different schools of thought
in order to identify a comprehensive framework for our taxonomy. We compared and
synthesized the constructs of organizational context proposed and studied in each approach,
and came up with a list of topic areas. These topic areas serve as a summary of the most
important organizational context variables that are discussed and researched in the literature.
They are presented in Appendix 8-A. '

From this list, we selected constructs on the basis of the following criteria. First, constructs
were included if they had been measured with reasonable levels of reliability and validity in
past research, or if suggested measures had good potential for being reliable and valid.
Second, we tried to include constructs for which the measures could be generalized to
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different types of organizations without losing their meaning. Third; constructs were included
if they were expected, based on theory or past research, to be useful in describing or
classifying jobs, or in describing important features of organizations that would be of interest

to one or more O*NET users.

Based on these criteria, we identified a variety of relatively specific constructs of
organizational context constructs that appeared useful, and organized these constructs into a
hierarchical taxonomy. We then developed measures to tap each construct. Once these
measures had been developed, we went back to the Malcolm Baldrige Award criteria, the
DOL high-performance checklist, and the popular literature on high-performance organizations
to determine whether any "high performance” constructs had not emerged in our review of the
organizational literature. A few such constructs were identified and added to our taxonomy.
Measures of these additional high performance constructs were also developed.

Finally, because some of the constructs included in our taxonomy had not been previously
measured and were thus quite experimental, we obtained a preliminary assessment of the
questions we had developed to measure these new constructs from two subject matter experts.
These individuals worked for two different Fortune 500 companies and had PhDs in
psychology, as well as many years of experience in the Human Resources domain. They were
asked to assess the feasibility of collecting accurate and reliable data with our constructs and
items, and to assess the usefulness of the constructs in describing both organizations in
general and high-performance organizations in particular. Some of the questions and their
related constructs were dropped or rewritten based on feedback from these experts. On the
basis of their feedback we also added items concerning recent changes in size, hierarchy, and

other aspects of organizational structure.
Issues in Developing Organizational Context Descriptors

Before we discuss our proposed taxonomy of organizational context, we should highlight
some issues encountered in taxonomy development that affected the outcome. First, the
collection of organizational context information had multiple purposes, and even within a
fairly narrow portion of the taxonomy, different constructs included for different purposes. In
other instances, a single construct served multiple purposes. For example, use of state-of-the-
art human resources practices is a characteristic often associated with high-performance
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organizations, but the typical selection procedures and salary structure for a given occupation
will also be of enormous interest to job seekers and thus to job counselors as well.

Second, the development of organization-level descriptors was somewhat guided by sampling
and other data collection constraints. One goal in developing measures of the organizational
context descriptors was to measure as many of the constructs as possible with questions that
could be answered by a single personnel department representative (or an individual with
access to similar information) from each organization participating in the data collection. We
made every effort to keep the questions that would only be asked of a single organizational
representative as objective and concrete as possible because of reliability concems. In fact, 84
percent of the questions that were ultimately included in the questionnaire for these
individuals asked for concrete, verifiable information. Any questions that could not be
answered by such an individual were only included if they could be answered by job
incumbents themselves. Thus, we excluded one promising construct, "span of control,"”
because questions concerning number of subordinates would only be appropriate for
individuals working in supervisory or managerial positions.

Third, the level of analysis employed by the operational definitions, and thus the source of the
data, varied across constructs, and depended in part on who was to provide the most
appropriate and best data. Each construct in our model had to be examined and
operationalized at a level that promised accurate and high quality data. For example,
organizational structure constructs such as size, formalization, and reward systems could be
best measured and observed at the organization level. However, role characteristics and
processes in an organization are individual psychological experiences. Hence, the appropriate
level of analysis for roles is the individual.

Another principle guiding our selection of a particular level of analysis for a construct was
the underlying purposes and potential uses of the classification system as part of O*NET.
Since the main purpose of this occupational database is to provide information about jobs and
occupations, we found it necessary to measure some of the variables at the job level. This
would enable us to provide information to DOT users about the manifestations of various
organizational systems (e.g., selection and training systems) at the job level. Some questions
(e.g., about rewards) were designed to provide information both about a particular job and to
identify high-performance organizations. In some cases, these questions must be asked twice
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— once of the job incumbents conceming their particular job and once of the personnel
representative concerning the organization as -2 whole.

Finally, when selecting organizational context constructs and developing measures of those
constructs, we attempted to minimize potential overlap with the work context domain.
Organizational context concepts for which the appropriate level of analysis is the job and for
which the most appropriate source of information is the job incumbent have the most
potential for overlap. Whenever similar concepts occur in both the organizational and work
context domains, the organizational context constructs and measures focus on the impact of
the organization on the job. The work context items focus on the impact of the job on the
individual. For example, both domains include items related to work groups. The work
context measures deal with how important interactions involving 2 work group or 2 team are
for a job; the organizational context measures focus on the number and types of teams to
which the individual belongs.

Proposed Hierarchical Taxonomy of Organizational Context

The constructs of organizational context we selected for the taxonomy can be grouped
according to six higher order constructs or topic areas. These six higher order constructs are:
type of industry, organizational structure, human resources (HR) systems and practices,
culture, goals, and roles. These general categories correspond to relatively distinct areas of
theory and research in the literature. They provide a useful heuristic for categorizing the
lower order constructs, but do not thgmselves represent actual, measurable characteristics of

organizations or jobs.

Taxonomies of organizations can be based on different dimensions and characteristics and are
designed to indicate a meaningful difference between the types or classes identified. The
usefulness of a taxonomy largely depends on its purpose and the circumstances (Hall, 1982).
The first construct, type of industry is regarded by most organizational theorists and
researchers as an important element in understanding and studying organizations (Katz &
Kahn, 1978; Hall 1982; Thompson, 1967). Some taxonomies of organizations are solely based
on structural characteristics and thus do not provide useful information beyond the descriptors
of structure already included in the proposed taxonomy. However, differentiations based on
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organizations' type of 6utput (e.g., industry) clearly provide additional useful information and

were thus included in the proposed taxonomy.

The second higher order construct, organizational structure, can be viewed as the architecture
or the anatomy of an organization. One would be hard pressed to uncover any theories or
models of organizations that did not regard organizational structure as a critical element of
organizations (e.g., Child, 1972; Dalton, Todor, Spendolini, Fielding, & Porter, 1980; Duncan,
1979; Katz & Kahn, 1978; Hall, 1982). Organizational structure affects the behavior of
organizational members as well as the ability of organizations to adapt effectively to their
environments. Elements of organizational structure include the hierarchy of the organization,
the degree of centralization, and the nature of work groups used to accomplish organizational

objectives.

Human resources (HR) systems and practices exist to ensure that an organization has
employees who are capable of meetings its goals. The management of employees clearly is
important to organizations, and, to the extent that HR practices become sYstematized, they are
an unmistakable part of the organizational context within which employees must work. The
aspects of HR systems and practices most relevant to O*NET and consequently included in
the proposed taxoﬁomy are organizational socialization practices, organizational reward
systems, recruitment and selection practices, and employee training and development.

Organizational culture is often regarded as a general label for social and behavioral patterns
observed in organizations. Culture typically is thought of as composed of shared assumptions,
values, norms, and artifacts, and is described as important by most organizational theorists
and writers (e.g., Katz & Kahn, 1978; Lawler, 1992; Limerick & Cunnington, 1993;
Mintzberg, 1979; Perrow, 1961; Schein, 1992). A well-developed and business-specific
culture has been thought to underpin stronger organizational commitment, higher morale,
more efficient performance, and generally higher productivity (Deal & Kennedy, 1982;
Furnham & Gunter, 1993; Graves, 1986; Peters & Waterman, 1982).

Few organizational theorists exclude goal constructs from their models and discussions. Goal
setting — both organizational and individual — is central to the functioning of modemn
organizations. There are two distinct goal setting literatures: one line of research deals with
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org_anizationa.l goals and the other deals with individual goals. Aspects of both are relevant to
O*NET users and thus were included in the proposed taxonomy.

Finally, roles are sets of behaviors expected of role incumbents (Ilgen & Hollenbeck, 1991).
The literature suggests several aspects of roles that are likely to be relevant to O*NET: role
conflict, role overload, and role negotiability. For example, the extent to which a job is likely
to involve role overload or role conflict would be of interest to job seekers and counselors.

These six higher order constructs can be grouped into even more general categories based on
a systems approach. Organizations can be viewed as composed of subsystems which in turn
consist of components. The most documented application of this approach to the study and
analysis of organizations is the socio-technical systems approach. In this application, the two
main subsystems in an organization are the technical and social subsystems. The technical
subsystem involves the process of transforming raw materials into output, which includes
elements such as technology and structure. The social subsystem links human operators both
to technology and to each other and includes elements such as values, goals, leadership, and
roles (Fuqua & Kurpius, 1993; Katz & Kahn, 1978). The socio-technical approach proposes
that technology, structure, and social process in an organization are interrelated and
interdependent. Furthermore, organizational or unit performance can be maximized by joint
optimization of the technical and social subsystems (Katz & Kahn, 1978).

This approach provided the basic classification of the organizational context domain into two
components: the structural and the social processes subsystems. Consistent with the literature,
organizational structure and HR systems and practices were grouped together under structural
characteristics, while organizational culture, goals, and roles Werg: considered elements of
social processes in organizations. Figures 8-1 through 8-3 provide graphical illustrations of
how the higher order and lower order constructs fit in this taxonomy. Appendix 8-B provides
definitions of each of the lower order constructs and information about their psychometric
properties. Appendix 8-B also provides information_about the appropriate level of analysis for
the lower order constructs by describing the source(s) of ratings (i.e., incumbents or personnel
representative) for each construct. However, while Figures 8-1 through 8-3 contain the full
conceptual model, Appendix 8-B contains only.the constructs that were included in the final
instrument. ' -
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Our taxonomy subsumes many of the concepts that appear in the OPM's Organizational
Assessment Survey (OAS), such as training, rewards, teamwork, innovation, and
measurement. Other OAS constructs, such as communication, resource allocation, supervision,
and job security, are very similar to concepts included in the work context domain of our

content model.

Each of the six higher order constructs is described in more detail in the sections that follow.
The lower order constructs within each area also are described, as well as the justification for
including these constructs in the proposed taxonomy. Most of the higher order constructs that
were identified in the literature review (see Appendix 8-A) but not included in the proposed
model were excluded because they failed to meet the criterion of yielding reliable, valid
measures. For constructs such as leadership and strategic decision making, the literature does
not suggest promising measurable lower level constructs, and we were unable to derive
promising measures for them per se. In addition, within each of the higher order constructs
included in the taxonomy, lower order constructs were sometimes excluded if they did not
appear relevant to O*NET objectives or measurable.

Type of Industry

Type of industry is régarded by most organizational theorists and researchers as an important
element in understanding and studying organizations (Katz & Kahn, 1978; Hall 1982; Thomp-
son, 1967). Organizational theorists and researchers have suggested various approaches to
classifying organizations. These typologies are generally theoretical (e.g., Hall, 1982; Etzioni,
1960; Gerth, 1952; Weber, 1947), not agreed upon (Blau & Scott, 1962), unmeasurable, and
not empirically based (Pugh, Hickson, & Hinings, 1969). The lack of agreement among
organizational theorists conceming a single, reliable and valid taxonomy of organizations
implies that the selection of a single typology should be based on a criterion of utility. In
other words, one should select the taxonomy that is most informative and appropriate for
one's objectives. o

We compared some of the central organizational typologies in terms of their reliability,
validity and potential utility for O*NET. Organizations can be categorized according to the
type of industry to which they belong. The Standard Industrial Classification codes (SIC:
Office of Management and Budget, 1987) provide a widely accepted taxonomy of types of
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industry. Collecting information concerning the industry to which organizations belong was
also suggested by the APDOT in its proposed content model (DOL, 1993). This type of
taxonomy will be very useful for identifying jobs that occur in growing and declining
industries and may be useful in classifying jobs. Industry information may also be useful in
interpreting the other structural variables. In addition, this information will be of interest to
job seekers. Therefore, we included the SIC codes and the associated list of industry
categories in our proposed content model for organizational context.

Organizational Structure

Organizational structure may be considered the architecture or the anatomy of an
organization. Virtually any theory or model of organizational development or adaptation
includes structure as a critical component. Structure facilitates the flow of information, as well
as the coordination and integration of activities within an organization (Child, 1972; Dalton,
et al., 1980; Duncan, 1979; Katz & Kahn, 1978; Hall, 1982). Furthermore, structural variables
are believed to be related to organizational performance and effectiveness. Theorists in this
area have argued that flat decentralized structures with more widely spread decision influence
can reduce cognitive overload for managers, thereby facilitating the assimilation of new
patterns and associations (Duncan, 1979). In contrast, tall, centralized and functional
structures may be efficient but are less likely to adapt effectively (Dalton et al., 1980;
Duncan, 1979).

Consistent with the literature, "high-performance” organizations, as defined by the Malcolm
Baldrige Award criteria and the DOL checklist, demonstrate common structural characteristics
which are thought to be related to their adaptability and effectiveness. Structural elements
such as flat hierarchy, large span of control, and the use of self-managed work teams are
among the prominent characteristics of "high-performance” organizations (DOL, 1994;
Westat, 1994). |

The structure of organizations can also provide rich information about the context within
which jobs are carried out. Organizational structure variables such as the hierarchy of an
organization, the degree of centralization, and the nature of work groups used have important
implications for organization members. These structural characteristics affect the way jobs are
designed, the amount of autonomy and involvement in decision making that employees have,
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and also impact the immediate work environment for job holders. Duncan (1979) suggested
that organizational structure affects jobs and job holders through its essential objectives:
facilitating the flow of information within the organization and coordinating and integrating
organizational processes and activities. The structure of an organization determines the degree
to which incumbents will experience autonomy, involvement in decision making, social
interaction, and flexibility in their jobs. Also, structural characteristics of team-based
organizations will have impact on the skills and capabilities required from incumbents
(Lawler, 1992). For example, the job of a sales representative in a flat organization, where
teams of sales representatives manage and support their own customers, will require different
skills and abilities than that same job in an hierarchical organization, where all decisions are
made by the head of the sales department. The tasks and responsibilities of this job in these
two different organizations are most likely to be different as well.

Review of available conceptual and empirical taxonomies of the structural characteristics of
organizations guided our selection of lower order constructs in this area. Based on their -
review of the literature, Pugh, Hickson, Hinings, and Turner (1968) postulated and developed
operational measures of five primary dimensions of organizational structure: specialization,
standardization, formalization, centralization, and hierarchy. Other conceptual taxonomies of
organizational structure (Blau, 1974; Blau & Schoenherr, 1971; Hall, 1982; Lawler, 1992; .
Mintzberg, 1979) provide support for Pugh et al.'s dimensions and suggest additional
dimensions such as size and administrative intensity. These taxonomies typically incorporate
both the physical characteristics of an organization (i.e., organization size, shape of hierarchy,
span of control, and administrative intensity) and the contextual characteristics that prescribe
or restrict the behavior of organizational members such as specialization, formalization,
centralization, and organization of labor (Campbell, Bownas, Peterson, & Dunnette, 1974).

The relationship between organizational structure and organizational outcomes has been well
documented in the literature (see review by Dalton et al., 1980). Structural dimensions such
as centralization, shape of organizational hierarchy, standardization, and formalization have
been found to be associated with organizational performance and members' attitudes and
behaviors. For example, studies have found positive relationships between organization size
and absenteeism and turnover (Indik & Seashore, 1961; Ingham, 1970; Porter & Steers,
1973). Many studies have examined the relationship between organization and unit size and
other structural characteristics. In these studies, size has been operationalized in terms of the
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physical capacity of the organization, number of employees, number of clients, revenues of an
organization, and the assets of an organization (Blau, 1974; Blau & Schoenherr, 1971; Meyer,
1968). Size was found to be related to other structural elements such as specialization,
formalization, standardization, and span of control (Pugh et al., 1968) as well as to
performance and turnover (see review by Dalton et al., 1980).

The relationship between the shape of an organization's hierarchy and its success has been
found to be moderated by other structural variables, as well as by certain employee individual
differences such as personality and abilities (see review by Dalton et al., 1980; Mintzberg,
1979). This line of research has shown that the effect of organizations' hierarchies on their
effectiveness depends on the level of job specialization, span of control, similarity of jobs in a
unit, the existence of work teams, employee empowerment, and members' needs for
autonomy.

Unfortunately, the majority of the studies that have examined the relationships between job
specialization and organizational outcome variables have not used hard performance criteria,
but rather have correlated job specialization with variables such as innovation and inter-unit
conflicts. Thus, solid conclusions can not be drawn concemning the direction or strength of the
relationship between degree of job specialization and organizational performance. Similarly,
the relationships between levels of formalization/standardization and organizational
performance have not yet been empirically demonstrated (Dalton et al., 1980).

There is some empirical support for a negative relationship between centralization and organi-
zational performance for samples of managers and professionals (Beck & Betz, 1975;
McMahon, 1976; Pennings, 1976). Similarly, the participative decision-making and
empowerment literatures suggest that when the power to make decisions is given to all
organizational members and the authority to make decisions is dispersed throughout the
organization, employees are more productive, more satisfied, and more committed to the
organization (Cotton, Vollrath, Froggat, Lengnick-Hall, & Jennings, 1988; Liden, Wayne, &
Sparrow, 1994). Thus, decentralization and employee empowerment are expected to facilitate
organizational adaptability and effectiveness.

There is a great deal of agreement among theorists and researchers concerning the key dimen-
sions of organizational structure, and an ample amount of research available documenting
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relationships between these structural dimensions and organizational behavior and effective-
ness. Thus, the task of selecting lower order constructs to describe organizational structure
was primarily driven by criteria such as relevance to the O*NET objectives and user needs,
the expected impact on jobs, reliability and other measurement issues.

With the above criteria in mind, we selected lower order constructs reflecting eight important
dimensions of organizational structure that consistently appear in the literature and have been
judged to be relevant to organizational success. These dimensions are: organization size,
hierarchy, specialization, administrative intensity, span of control, formalization,
standardization, and centralization. The high performance literature emphasizes a team .
orientation and empowering employees, so we added eight additional lower order dimensions
— employee empowerment, individual versus team structure, type of work teams, skill
variety, task significance, task identity, autonomy, and feedback. All of these lower order
constructs, their definitions, and the expected psychometric properties of the measures are

presented in Appendix 8-B.

The available empirical research on organizational structure provides reasonably reliable and
valid measures of many of these constructs (Blau & Schoenherr, 1971; Pugh, Hickson, &
Hinings, 1969; Pugh, Hickson, Hinings, & Tumer, 1968). Thus, most measures for these
lower order organizational context constructs were adapted from existing questionnaires.
Measures of size included number of employees and yearly revenues. Shape of hierarchy was
operationalized as the number of management levels (Blau, 1974; Pugh at al., 1968).
Organizational research has found this measure to be related to organizational performance
and to other structural characteristics (see review by Dalton et al., 1980). The simplicity of
this measure and the fact that it can be verified using an organization's chart suggest that this
measure will be adequately reliable.

Measures of formalization, standardization, and specialization were adapted from Pugh et al.'s
(1968) measures, which have been found to be reasonably reliable and to differentiate
between organizations.'The measure of centralization was adapted, with minor adjustments,
from Arthur (1994), and reflects the extent to which nonsupervisory employees monitor data
on quality and costs, determine work flow, invest in equipment, and develop new products.
Arthur reports that this measure is reliable and differentiates between high-performance
organizations and more traditional organizations. Another characteristic of "high-performance”
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organizations (Westat, 1994), which can be viewed as an aspect of centralization, is the extent
of information sharing. This was operationalized as the percentage of employees who are
provided with different types of information. The measure we used was adapted from the
Employee Involvement Survey developed by the Center for Effective Organizations (Lawler,
Mohrman, & Ledford, 1992).

The measures of employee empowerment we selected had been developed by Spreitzer (1992)
to tap the two critical elements of empowerment: autonomy and influence on decision
making. The measures were reported to be reliable (alpha's of .80 and .88) and to load highly
on a factor labeled empowerment. We used items from the revised version of the Job
Diagnostic Survey (JDS) developed by Hackman and Oldham (1980) to measure the five core
job characteristic dimensions (i.e., skill variety, task identity, task significance, autonomy, and
feedback). Extensive research using this instrument has shown that these scales are reliable
(median alpha in the .70s) and are moderately correlated with job satisfaction, commitment,
and performance (see review by Fried & Ferris, 1987). The autonomy construct measured in
our questionnaire bears some resemblance to the concepts of Decision Latitude and Structured
vs. Unstructured work in the Work Context quesﬁonnaire. However, whereas the construct of
autonomy is global, broad, and applies to a variety of facets of work, Decision Latitude
specifically refers to the amount of autonomy involved in making decisions. Similarly,
Structured vs. Unstructured work focuses more narrowly on work methods and activities than
does autonomy. The construct of task significance also bears some resemblance to the work
context domain, but in our conception, significance focuses more broadly on work results and
products. Moreover, the items used to measure autonomy and significance are intact scales
adopted from the JDS, which is a well-established instrument with reliable and valid scales
(Fried & Ferris, 1987).

Finally, we developed items that are designed to assess the nature and type of work groups in
organizations. The nature of work groups was assessed by questions concerning the extent to
employees work in teams versus independently and the extent to which the organization uses
teams to accomplish its goals. Questions were also developed to assess the extent to which
organizations use various types of teams such as functional teams, project teams and
Management teams.
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In summary, the available research and theory on organizational structure, adaptation, and
effectiveness suggests that specific structural variables interact with personal attributes and
affect individual and organizational outcomes. Also, knowledge about structural elements of
organizations can provide useful information about the potential adaptability of an
organization and its capability to function effectively and successfully in today's rapidly
changing and competitive world.

Human Resources (HR) Systems and Practices

Human resources (HR) systems and practices exist to ensure that an organization has
employees who are capable of meetings its goals. Macro treatments of organizations tend not
to focus on this domain. Nevertheless, the management of employees is clearly important to
organizations, and, to the extent that HR practices become systematized, they are an )
unmistakable part of the organizational context within which employees must work. The HR -
systems and practices identified as most relevant for O¥*NET were: recruitment and selection -
practices (Cascio, 1987; Rynes, 1991), socialization tactics (e.g., Van Maanen & Schein,
1979), training and development (Campbell, 1988; Goldstein, 1991, 1993), and reward _
systems (Lawler & Jenkins, 1992; Gerhart & Milkovich, 1992). These lower order constructs -
were primarily selected on the basis of anticipated O*NET user needs but an extensive
literature on each of these constructs is available, and this literature was reviewed in

developing measures for these constructs.

The information provided by measures of these constructs will be very valuable. Individuals
considering a particular career will be interested in the kinds of training and development
opportunities likely to be available in the types of organizations in which they would be
working if they enter a given career. Likewise, these individuals will be interested in how
they might be recruited, selected, and rewarded in a given career. For example, data on re-
cruitment practices may help job seekers in their job search by indicating the recruitment
sources most often used by organizations with career opportunities that match their interests.

HR systems and practices may also affect job requirements. For example, the availability of
certain kinds of socialization practices may mean that less social insight and feedback-seeking
behavior will be necessary in order for an individual to succeed in a given job. Team-based
reward systems may mean that a greater amount of cooperativeness will be necessary in order
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for people to succeed. Lack of formal training programs in certain areas may mean that
greater education or experience will be required. Finally, the DOL and others have identified
certain state-of-the-art HR systems and practices have been associated with high-performance
organizations, and information conceming these constructs may aid in the identification and
improved understanding of high-performance organizations.

The lower order constructs suggested by the HR systems and practices construct have, for the
most part, not been measured in previous research. Measures of these constructs, however,
will be fairly straightforward and likely to yield reliable and valid data. In addition, constructs
are not organization-specific; they are relevant to virtually all organizations. In the next
sections, we describe each of the lower order constructs that are subsumed under HR systems
and practices, focusing on their measurability and usefulness.

Recruitment and selection. Recruitment refers to organizational practices and decisions that
affect either the number or types of individuals who aré willing to apply for, or accept, a
given vacancy (Rynes, 1991). Cascio (1987) describes the recruitment process as involving
two major phases: (1) recruitment planning and (2) recruitment operations. Recruitment
planning involves specifying staffing goals (including affirmative action needs) and
timetables, and calculating and recording statistics that provide information regarding the
time, money, and recruiting staff necessary to generate a specified number of hires within a
specified period of time. Examples of such statistics are time lapse data and yield ratios. Time
lapse data provide information about the time between recruiting events such as identifying
prospects, inviting them to complete applications, interviewing them, extending an offer, and
hiring them. Yield ratios are ratios of the number of prospects at an earlier stage of recruiting
to the number of prospects remaining at the next stage in the recruiting process (e.g., the ratio
of number of prospects interviewed to the number of prospects offered a position).
Calculating the amount of money to spend on recruiting is another example of the recruitment
planning process.

Recruitment opérations involve the use of various sources (e.g., employment agencies,
newspaper advertising) to generate leads, and tracking prospects administratively as they go
through the recruitment process. Cascio (1987) actually specifies a third phase of the
recruitment process, which he calls measurement, evaluation, and control, but this last phase

3
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seems to involve largely the same activities as those that he includes under the recruitment

planning phase.

We came across no instances in the literature where the recruitment practices of an
organization have been operationalized. However, assessing recruitment practices should be
fairly straightforward, using personnel department representatives as a data source.

Recruitment practices were included in the content model largely because of their potential
usefulness to job seekers, vocational counselors, and people interested in characterizing high-
performance organizations. For example, knowledge of the most common recruiting sources
for certain kinds of jobs.may be very useful to job seekers and vocational counselors. In
addition, the use of realistic job previews is sometimes associated with high-performance

organizations. .

Intimately related to the recruitment process is the area of personnel selection. Selection refers
to the processes by which an organization identifies individuals for hiring, promotion, and
other personnel decisions (Casio, 1987; Guion, 1991). Traditionally, the selection process
involves performing a job analysis, specifying criteria based on that job analysis, identifying :
predictors of performance on those criteria, validating and cross-validating the predictors
using the criteria, and then implementing a selection system based on the surviving predictors.

We broke the selection domain into two lower order constructs: (1) selection processes (i.e.,
the procedures used by an organization to develop their selection systems), and (2) selection
assessment methods (the actual methods used to select individuals). Although there were no
existing measures operationalizing these constructs, both seem measurable.

Selection processes were included in the content model because of their relevance to high-
performance organizations. According to the high performance literature (e.g., Westat, 1994),
high—performanée organizations make decisions based on data. Performing job analyses and
validating predictor measures provide data that facilitate decision making in the selection
domain.These procedures are likely to be used by high-performance organizations. Selection
assessment methods will primarily be useful to job seekers and vocational counselors.
Knowledge concemning the types of tests and other assessment procedures one is likely to be
exposed to when applying for certain types of jobs may help job seekers determine whether
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~ they need to develop additional test-taking or interviewing skills, for example. It may also

reduce anxiety for some job seekers, since they will know something about the selection
processes they are likely to undergo.

Socialization tactics. Organizational socialization is the process by which individuals acquire
the knowledge, skills, abilities, and other characteristics necessary for them to successfully
perform an organizational role (Van Maanen & Schein, 1979). Although socialization is
largely thought of as a process that organizational newcomers go through, individuals must
get resocialized whenever they take on a new role in an organization (Feldman, 1989). Thus,
organizational socialization is an integral part of organizational life.

Much organizational socialization research deals with the stages that individuals go through
during socialization, and some research has begun to deal with the content of socialization
(Chao, O'Leary-Kelly, Wolf, Klein, & Gardner, 1994). More relevant, however, are the tactics
and strategies that organizations use to socialize their employees. Van Maanen (1978; Van
Maanen & Schein, 1979) has suggested that organizational socialization tactics can be
summarized along seven dimensions: (1) collective versus individual, (2) formal versus
informal, (3) social versus disjunctive, (4) sequential versus random, (5) fixed versus variable,
(6) self-destructive and reconstructing versus self-enhancing, and (7) tournament versus
contest.

Two of these dimensions — collective versus individual and formal versus informal —
seemed most broadly applicable and were thus included in our proposed taxonomy. Many job
seekers will be interested in whether or not they will be likely to have a mentor early in their
career, that is, the individual socialization construct. Moreover, formal individualized and
group socialization practices should enhance individual (and therefore organizational)
performance by helping employees to perform competehtly in their roles. They can, therefore,
be thought of as characterizing high-performance organizations, although they are not
normally included in discussions of high-performance organizations.

Both individualized and group socialization practices are likely to have an impact on job
requirements, which has further implications for job seekers and vocational counselors. A
major function of organizational socialization is to make explicit what was implicit. When, for
example, a mentor explains certain unstated behavioral norms that apply in an organization,

8-22

472



Chapter 8: Organizational Context

he or she relieves the worker of the task of deciphering those norms through social
perceptiveness. Violation of behavioral norms in organizations can carry Severe consequences.
Thus, a mentor (or, equivalently, a group socialization process) may partly compensate for
lack of social perceptiveness, thereby changing the requirements for successful job

performance.

Therefore, we decided to measure two socialization constructs, derived from Van Maanen's
constructs: group socialization and individualized socialization. Individualized socialization
refers to whether an organization has a formal one-on-one socialization process in place (e.g.,
a mentoring program). Group socialization refers to whether an organization has a formal
socialization process targeted toward groups of people. The reliability and validity of
measures of these constructs is unknown. Given that we are using personnel department
representatives as a data source, however, both constructs appear measurable.

Training and development. A fair amount of literature is available concerning the design,
implementation, and evaluation of training programs (e.g., Campbell, 1988; Goldstein, 1991,
1993; Noe, 1986). In general, the training process is defined as "the systematic acquisition of
attitudes, concepts, knowledge, roles, or skills that result in improved performance at work”
(Goldstein, 1991, p. 508). Based on review of the training models of Goldstein (1993), '
Campbell (1988), and Noe (1986), we identified a sequence of steps involved in the training
process. Some of these steps either did not appear to be particularly relevant to O*NET, or
were unlikely to be endorsed by any organization, even high-performance organizations, and
are thus not included in our prbposed taxonomy. The following constructs, however, showed
some promise for describing high-perfonnance organizations and are thus included in the pro-

posed taxonomy:

e Needs Assessment — Identifying the components of job performance relevant to
the organization's goals that should be targeted for training.

Training Methods and Media — Specifying leaming methods (e.g., simulations,
question-and-answer sessions) and media (e.g., readings, lectures) that are most
appropriate to the training content.
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*  Evaluating the Training Program — Determining experimentally whether the
training program achieved its objectives.

Several additional training and development constructs were suggested by the high
performance literature. Lawler (1993), for example, indicates that high-performance
organizations emphasize the importance of training by requiring that their employees spend a
certain amount of time each year in training activities. High-performance organizations are
also more likely to support continuous leamning through programs such as job rotation. Lawler
also indicates that high-performance organizations often provide training in areas such as team
skills, problem solving, quality control, and economic and business literacy. In addition to
reviewing the popular high performance literature, we also incorporated items from the DOL's
high performance checklist (U.S. Department of Labor, 1994).

We ultimately selected four lower order training and development constructs: (1) training
methods refers to whether an organization uses various available training methods; (2) use of
quantitative data in the training process reflects the extent to which an organization uses
quantitative data to design and evaluate its training and development programs; (3) training
topics/contenf refers to whether or not an organization offers training programs in various
"high performance” domains, and (4) extent/support of training activities by the organization
is the extent to which an organization provides, or financially supports, training.

Most of these training and development constructs will be useful for characterizing high-
performance organizations. In addition, they will provide information for job seekers and
vocational counselors regarding the extent to which organizations they are most likely to work
for will provide various kinds of training. This may be a factor in their choice of career. As
with the other HR systems and practices constructs, no existing measures were available to
operationalize these training and development constructs. However, all of the training and
development constructs included in the content model appear very measurable.

Reward Systems. Rewards, in this context, refer to both monetary compensation and monetary
and non-monetary benefits. Most employees engage in role behaviors primarily in exchange
for rewards that the organization provides (Gerhart & Milkovich, 1992). Rewards are,
therefore, of great interest to both job seekers and job incumbents. Organizational reward
systems also figure prominently in the high-performance organization literature (e.g., Lawler,
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1987, 1993). According to that literature, high-performance organizations pay the person,
rather than the job, through knowledge-, skill-, and merit-based pay systems. In addition, they
often reward team performance as well as individual performance, as a means of supporting a
team-based organizational culture. Finally, they provide benefits that help to accommodate the
needs of their employees, such as flexible working hours and paid leave.

Based on our review of the literature, we identified 13 types of formal compensation systems.
One of these — two-tiered wage structures — did not appear particularly relevant to our
objectives and was not included. The remaining 12 reward constructs are listed and defined

below:

.  Skill and Knowledge-Based Pay — Rewarding the acquisition of job- or
organization-relevant skills and knowledges (Luthans & Fox, 1989)

«  Merit Pay — Rewarding employees based on the results of periodic performance -
reviews (Lawler & Jenkins, 1992)

« Incentive-Based Pay — Rewarding employees based on the quality and/or
quantity of individual or group output (Brown, 1990)

o  Gainsharing — Rewarding employees based on prespecified émployee-controllable
indices of organization or unit effectiveness, such as production or labor costs
(Lawler, 1983)

«  Profit-Sharing — Providing employees with one-time bonuses based on the
overall profitability of the organization during the previous fiscal year (Smith,
1989)

« Employee Ownership Programs/Stock Options — Providing eligible employees
with stock in the organization as a benefit (Hammer, 1988)

«  Job Evaluation and Job Level Systems — Rewarding employees based on an
objective determination of the worth of their job to the organization (Lawler &
Jenkins, 1992) ’
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e  Seniority/Job Experience — Rewarding employees based on their job or
organizational tenure, or on their tenure in a highly similar job in another
organization (Wallace & Fay, 1983)

o  External Comparisons — Rewarding employees based on surveys regarding the
pay levels that other companies assign to a similar position (Ellig, 1985)

e  Compensating Wage Differentials — Providing increased compensation levels to
employees who work in particularly hazardous or unpleasant environments

e Non-Obligatory Benefits — Providing employees with benefits such as pensions,
health insurance, family leave, or pay for time not worked as part of their
compensation (Gerhart & Milkovich, 1992)

e  All-Salaried Programs — Elimination of hourly pay for all regular employees
(Lawler, 1983)

The literature did not yield measures of any of these reward constructs. Nevertheless, reliable
and valid measures can be developed for all of them.

Some of these constructs, such as all salaried systems and skill- and performance-based pay,
have been associated with high-performance organizations. A few additional reward-related

constructs were included because they were identified in the high performance literature. For

example, high-performance organizations are more likely to use rewards based on group
rather than individual performance. Also, high-performance organizations are expected, by
some, to have fewer salary levels, and to provide employees with flexible working hours.
There is evidence that some of the reward systems associated with high-performance
organizations are, in fact, associated with enhanced job performance. For example, Kahn and
Sherer (1990) found that the degree to which pay is made sensitive to performance influences
subsequent performance in a sample of 92 managers. Similarly, Wagner, Rubin, and Callahan
(1988) found significant increases in productivity in a unionized foundry after the institution
of a group-based incentive plan (where employees received no other wages). Finally, Lawler
and Jenkins (1992) indicate that, among other effects, gainsharing plans cause employees to
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try to reduce overtime and work smarter, to produce ideas, to work better as a team, and to
focus on cost savings rather than just quantity of production.

As indicated above, job seekers and vocational counselors will clearly find information
generated by these constructs useful. For example, some people may dislike the idea of
having a substantial portion of their pay determined by the performance of their workgroup.
Others may object to having their compensation tied to their job, rather than to their
performance. For still others, certain benefits (e.g., daycare) may be of paramount importance.

We have chosen to include the following three reward systems constructs in the model: basis
of compensation, benefits, and all salaried system. Like the other constructs in the model,
these constructs are defined and described in detail in Appendix 8-B.

Summary. The HR systems and practices constructs we have selected for the content model
have broad applicability, will be useful to job seekers and vocational counselors, and are diag-
nostic of high-performance organizations. They appear measurable, but have not been
measured in the past. They appear likely to affect job requirements in some instances, and
therefore may have important implications for the classification and description of jobs.

Culture

During the last two decades, the concept of culture in organizations has received a great deal
of attention from organizational researchers and practitioners. It is often regarded as a general
label for the social and behavioral patterns observed in organizations. Attempts to define this
abstract concept have yielded multiple definitions. However, culture is typically thought to be
composed of shared assumptions, values, norms, and artifacts. Organizational culture is
discussed by most organizational theorists as important for understanding organizations and
for understanding individual behavior in organizations (Katz & Kahn, 1978; Lawler, 1992;
Limerick & Cunnington, 1993; Mintzberg, 1979; Perrow, 1961; Schein, 1992). Information
about the culture of an organization provides background concerning the values, norms, and
priorities of the organization, which in tum can have substantial impact on other elements.of

the organization as well as on job holders.
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The significance of the ‘culture’ concept in the writings of both researchers and practitioners
has been enhanced through the relationship it is often assumed to hold with organizational
performance. A well-developed and business-specific culture has been thought to underpin
stronger organizational commitment, higher morale, more efficient performance, and generally
higher productivity (Deal & Kennedy, 1982; Furnham & Gunter, 1993; Graves, 1986; Peters
& Waterman, 1982).

Reviews of the literature suggest several important elements of culture which are layered from
readily accessible to difficult to assess. Rousseau (1988) provides an excellent description of
these culture elements and suggests a conceptual framework which includes fundamental
assumptions, values, behavioral norms, and larger patterns of behavior. At the core of the
culture concept are fundamental assumptions that typically are unconscious and unknown
even to organizational members. The next layer includes values, which are the priorities
assigned to certain states or outcomes, such as innovation, risk taking, and predictability. At
the surface are material artifacts which reflect physical manifestations and products of cultural
activities (e.g., logos and badges).

Researchers in organizational culture tend to focus on a preferred set of culture elements (e.g.,
values, norms, stories). Thus, it is not the definition of culture that varies greatly across
organizational researchers, but rather the type of data they collect. Schein (1992) studies
unconscious assumptions implied in the action and communications of organizational
members; Martin and Siehl (1983) focus on the values observed in rituals and artifacts; Cooke
and Rousseau (1988) examine the behaviors required to fit in and get ahead in an
organization; and Ouchi (1981) focuses on sets of symbols, ceremonies, and myths that
communicate the underlying values and beliefs of the organization and its employees.
Numerous measures of organizational culture and values have been developed, but there
appears to be little psychometric validation of these measures, particularly of their
dimensional structure and their construct or predictive validity. Where psychometric data are
available, the measures often lack adequate reliability or validity.

Many if not all researchers in the area of organizational culture would argue that organiza-

tional values are a core and defining element of any organization's culture. Katz and Kahn
(1978) included a system of norms and values in their theory of organizations. They suggest
that values serve as the ideological glue that ties people into the system (Katz & Kahn, 1987).
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Perrow's (1970) sociological analysis of organizations conceptualized organizational culture
and values as system goals, which refer to the way the organization is functioning and the
emphasis it puts upon growth, stability, or risk taking. These goals/values convey to
organization members the choices and priorities of the organization in terms of its mode of
functioning. Lawler (1991) describes values as underlying guiding principles, and suggests
that, in high-performance organizations, values should be consistent with participative

approaches to organizing and managing people.

In any case, values are generally seen as the defining elements around which norms, symbols,
rituals, and other cultural activities revolve (Enz, 1988; Martin & Siehl, 1983; Schein, 1992).
These values have been defined as a shared symbolic system which serves as a criterion or
standard for behavior (Parsons, 1951). Rokeach (1973) offers a very similar definition of
values: "a value is an enduring belief that a specific mode of conduct is personally or socially
preferable to an opposite or converse mode of conduct” (p-11). In this sense, values may be -
thought of as internalized normative beliefs that can guide behavior (O'Reilly, Chatman, &
Caldwell, 1991).

Quinn (1988) proposed a model of organizational values which are mapped on criterion of
organizational effectiveness. He distinguishes among four organizational value systems that
correspond to different effectiveness standards: human resource values, innovation values,
rational goal values, and hierarchical values. A human resource value system focuses on the
development of employees through participation and involvement as a criteria for
effectiveness. An innovation value system emphasizes responsiveness to the environment
through vision, flexibility, and growth. A rational goal system focuses on tasks, goals
achievement, efficiency, and productivity. Finally, a hierarchical value system emphasizes
control, predictability, stability, and order.

Quinn further suggested that each value system is associated with different elements of
performance. In other words, organizations that try to be adaptive, effective, and innovative
should emphasize innovation, human resource and rational goal values, while de-emphasizing
hierarchical values. The high performance literature supports this notion. Typically, high-
performance organizations are associated with values such as innovation, employee
involvement, goal achievement, vision, growth, and flexibility (Lawler, 1992; Galbraith &
Lawler, 1990; Peters & Waterman, 1982).
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Based on the available literature, we concluded that assessment of organizational values
would be the most practical approach to }neasuﬁng culture. Values can be classified into three
categories: (1) general/universal values (e.g., Allport, Vernon, & Lindzey, 1970; Rokeach,
1973), (2) work-related values (e.g., Super, 1962; Lofquist & Dawis, 1969), and (3)
organizational values (e.g., Enz, 1988). Most measures of values use judgment methods that
involve either some kind of ranking or rating and are typically scaled on an importance
dimension (Dawis, 1991). General/universal values and work-related values have a long
tradition of research, but values more specifically targeted toward organizations appeared
much more relevant for assessing values likely to be related to organizational culture. In
addition, an available measure of organizational values — the Organizational Culture Profile
(OCP; O'Reilly, Chatman & Caldwell, 1991) — has been shown to be reliable and valid for
assessing important organizational values.

The Organizational Culture Profile (OCP) was originally developed to assess the fit between
the values of individuals and organizations, and thus it attempts to characterize the preference
for a particular configuration of values on the part of an organization or an individual. The
OCP is made lip of a set of 54 value statements which were identified on the basis of an
extensive review of the academic and practitioner-oriented writings on organizational values
and culture (see reviews by Davis, 1984; Kilmann, 1984; Ouchi, 1981; Peters & Waterman,
1982; Schein, 1992). To obtain these value profiles for organizations, O'Reilly et al. (1991)
identified "key informants” in each organization. These were groups of people who had a
broad range of experience within the company (e.g., senior accountants in accounting firms
and middle-level managers in-government agencies). They were asked to sort the 54 value
items (i.e., statements) in terms of how characteristic each was of their organization using a
Q-sort procedure. Results showed high levels of agreement among senior organizational
members concerning the values that typified their companies, with reliability coefficients
ranging from .84 to .90. In addition, factor analyses revealed seven clearly defined factors: (1)
innovation and risk-taking, (2) stability, (3) respect for people, (4) outcome orientation, (5)
attention to detail, (6) aggressiveness, and (7) team orientation.

O'Reilly et al. (1991) also obtained data supporting the construct validity. of these measures.
They showed that congruency (similarity) between individuals' values and organizational
values (i.e.,'person-orga:ﬁzation fit) was positively correlated with intrinsic organizational
commitment and job satisfaction, and negatively correlated with intention to leave and
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turnover (after two years). O'Reilly et al. concluded that organizational values are an
important element of an individual's adjustment to and attitudes toward an organization. Their
results provide empirical support for the common hypothesis that high commitment and
satisfaction are outcomes of high person-organization fit (Kilmann, 1984; Ouchi & Wilkins,

1985).

Using the factor structure reported by O'Reilly et al. (1991), we selected several values that
loaded highly on each of the seven factors mentioned above. By selecting values central to
each factor, we hoped to represent these important value dimensions using fewer items. In
addition, we selected several other values from their instrument that did not load highly on
these factors, but were related to concepts discussed in the high performance literature (e.g.,

flexibility, adaptability, autonomy, customer service, and quality). The resulting list of values

was condensed to accommodate the capacity of the data collection effort (see item 22 in
Appendix F of Volume II). Organizational culture is characterized by shared values and
assumptions (Schein, 1990). Therefore, the measurement of culture, or in our case -
organizational values, should be based on an agreement among organizational members about
the importance or centrality of certain values in their organization.

Goals

Few organizational theorists exclude goal constructs from their models and discussions. Goal-
setting — both organizational and individual — is central to modem organizations. There are
two distinct goal-setting literatures. One deals with organizational goals, and the other deals
with individual goals. Several constructs from each were found relevant for our purposes and -

are thus included in the proposed taxonomy.

Organizational goal-setting permeates the literature on organizational theory and behavior
(e.g., Cyert & March, 1963; Etzioni, 1964; Hall, 1982; Perrow, 1961, 1970; Porras &
Robertson, 1992). It has, however, resisted definition to some extent (Gross, 1969; Mohr,
1973). Goals require intentions (Heckhausen & Kuhl, 1985), and only people can have
intentions. Thus, we defined organizational goals as aggregates of the intentions of individuals
within an organization to attain some desired state. The literature suggests a number of
different organizational goal-setting constructs. One that is implied by our definition is goal
consensus, or the extent to which members of an organization agree regarding what an
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organization's goals are or should be. Another is the type of interdependence among the goals
of individual organizational members, that is, the cooperativeness, competitiveness, or
independence of goal structure (Tjosvold, 1986). Unfortunately, measurement of these first
two constructs is problematic, and neither was critical to any objectives of the O*NET, so
neither is included on our proposed taxonomy. ‘

Another construct, referred to by Campbell (1977), is simply the extent to which an
organization systematically engages in goal-setting behavior. In Campbell's (1977) review, this
construct was associated conceptually with organizational effectiveness, and systematic goal-
setting behavior has also been associated with high-performance organizations (Lawler, 1993;
Limerick & Cunnington, 1993). To our knowledge, the construct of extent of organizational
goal-setting behavior has never been measured. However, it suggests operationalizations such
as whether the organization has a mission statement and whether it has specific, quantitative
goals. Thus, it seems measurable.

In the individual goal-setting literature, there is a great deal of evidence linking goal
specificity and difficulty (which we refer to collectively as goal characteristics) with
increments in individual performance (e.g., Kanfer, 1990; Locke, 1968; Locke, Shaw, Saari,
& Latham, 1981). It makes some sense to assume that this might be true at the organizational
level as well, although only a small amount of research exists to support that assumption. One
supportive study was reported by Smith, Locke, and Barry (1990), who showed that
organizations simulated in a university laboratory tended to do better if they were given
specific and difficult collective goals. Also, Komaki has shown in programmatic research (see
Komaki, 1986) that group goals (with feedback) cause significant improvements in group
performance. Organizational goal characteristics have not been previously operationalized.
However, they appear measurable. Goal difficulty can be operationalized as the probability
that the goal can be achieved; specificity can be operationalized as whether a specific,
quantitative level of performance signifies attainment of the goal.

There is a great deal of literature in industrial/organizational psychology on individual goal-
setting. As indicated above, the individual goal-setting literature tells us that people who are
given difficult and specific goals perform better than people not given such goals (e.g.,
Kanfer, 1990; Locke, 1968, Locke et al., 1981). Moreover, that literature indicates that people
who receive goal-relevant feedback perform better, than those who merely have goals
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(Bandura & Cervone, 1983; Erez, 1977; Komaki, Collins, & Penn, 1982). Thus, goal

~ specificity, difficulty, and goal-relevant feedback are all important individual goal-setting
constructs, and we have incorporated them into the content model. To parallel the
organization level, we also included the extent of individual goal-setting in our proposed
taxonomy. This construct has not been operationalized in the literature, but assessing the
extent to which individual goal-setting occurs in organizations is relatively straightforward.

Another individual goal-setting construct included in the content model is the method used to
assign individual-level goals. This refers to whether employees are allowed to have input into
the nature of the goals they set. This process is often referred to as participative goal-setting.
Although the goal participation literature has not been without controversy (e.g., Latham,
Erez, & Locke, 1988), recent evidence suggests that participative goal-setting may have a
positive effect on performance, particularly when people lack confidence in their ability to
attain the goal or consider the person assigning the goal unsupportive (Kanfer, 1990).

The individual goal-setting constructs that we have included in the content model — extent of
individual goal-setting, individual goal characteristics, availability of goal feedback, and
method of goal assignment — will be primarily useful as characteristics of high-performance
organizations. Goal-setting, feedback, and participation are all prominently represented in the
literature on high-performance organizations (€.g., Lawler, 1993). Goal specificity and
difficulty are not typically mentioned in the literature on high-performance organizations, but
they clearly improve the performance of individuals, and will therefore improve the
performance of organizations. The presence of individual goals may also affect job
requirements. For example, the presence of specific difficult goals may create stress, thereby
making the ability to tolerate stress an important job requirement. No existing measures are
available for any of the individual goal-setting constructs in the content model, but again the

development of measures was very straightforward.

The two organizational goal-setting constructs we have included in the content model are
extent of organizational goal-setting and organizational goal characteristics.
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Roles

Roles are sets of behaviors expected of role incumbents (Iigen & Hollenbeck, 1991). The ex-
pected behaviors are specified by individuals in the role incumbent's social environment,
known as the "role set,” who have a stake in his or her behavior (Katz & Kahn, 1978). Roles
have occupied a prominent place in the sociological (Merton, 1957; Parsons, 1951), social
psychology (Sarbin & Allen, 1968), and organizational psychology (Kahn et al., 1964; Katz &
Kahn, 1978; King & King, 1990) literatures.

Roles are likely to affect job requirements. To understand why, consider the relationship be-
tween jobs and roles. In organizations, roles and jobs are not the same thing, although they do
overlap. Ilgen and Hollenbeck (1991) argue that jobs are formally specified sets of tasks,
usually written down in the form of a job description, that incumbents must perform. Roles,
however, involve additional tasks that the incumbent's role set either imposes or agrees to. For
example, the job of secretary would probably not include a formal requirement of getting
coffee for the boss, but in some social systems, such behavior may be part of the secretary's
role. Likewise, the job description of attomney would be unlikely to include bringing in a
major percentage of a law firm's business, but some attorneys may play that role in their law
firms (popularly known as "rainmaker"). Perhaps the crucial distinction between jobs and
roles is that roles occur within the context of a social system and are therefore fluid, and to a
large extent subjective, whereas jobs tend to be more fixed and objectively specified.

Tigen and Hollenbeck (1991) suggest that in many "low-scope jobs," job and role are
essentially the same. They give as examples hydraulic pallet unloader at a canning factory,
handpackager at a small chemical manufacturing firm, or part assembler in an electronics
manufacturing plant. However, in other cases, jobs are more narrowly specified than roles.
For example, a newly-created position may be only vaguely specified at the time an
incumbent is hired. Moreover, management in high-performance organizations may, because
of the premium they place on autonomy and empowerment, provide individuals with job
behavior prescriptions only at a general level, resulting in many opportunities for individuals
to define their own roles.

The literature on roles suggested three constructs for inclusion in the content model: role con-
flict, role overload, and role negotiability. One additional construct, role ambiguity (e.g., Kahn
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et al., 1964; Katz & Kahn, 1978; King & King, 1990), has received a great deal of attention
in the literature. Role ambiguity refers to an individual's uncertainty about his/her role set's
expectations. However, role ambiguity has weaker validity evidence than the other three role
constructs and requires a large number of items for reliable-measurement. Thus, role

ambiguity is not included in the proposed taxonomy.

Role conflict refers to incompatible role expectations (e.g., Kahn, et al., 1964; Katz & Kahn,
1978; King & King, 1990). Role overload was originally conceptualized as a variant of role
conflict, but has more recently been studied independently (Beehr, Walsh, & Taber, 1976;
Kahn & Byosiere, 1992). It refers to a discrepancy between the demands of one's role set and
one's ability to meet those demands. Role negotiability refers to the extent to which an
incumbent is able to negotiate his/her role as opposed to simply being given one (Graen,
1976; Graen & Scandura, 1987). It reflects the adaptability of the organization to individual
needs and organizational environments that are increasingly characterized by a need for fast -
and flexible behavior (Lawler, 1993). Of the role constructs suggested by the literature, role
negotiability is the one that appears most likely to be an indicator of high-performance
organizations. To our knowledge, role negotiability has not been measured. However,
development of a reasonable measure of role negotiability appeared straightforward so this

construct was included in the proposed taxonomy.

Role conflict and role overload have been measured with adequate reliability and validity in
past research (King & King, 1990; Rizzo, House, & Lirtzman, 1970; Schuler, Aldag, & Brief,
1977). There is ample evidence that role conflict has plausible correlations with a variety of
important organizational constructs. Meta-analytic data cited in King and King (1990) indicate
that role conflict is correlated with propensity to leave, organizational commitment, tension-
anxiety, overall job satisfaction, satisfaction with coworkers, satisfaction with supervisof,
satisfaction with promotion opportunities, and satisfaction with the work itself. Role overload
has been shown to correlate positively with employee fatigue and tension, job dissatisfaction,
job involvement and effort toward quantity (i.e., trying to do a lot of work; Beehr, Walsh, &
Taber, 1976). In addition, Kahn and Byosiere (1992) summarized evidence that "work load"
(largely the same construct as Role Overload) also correlates with physiological indicators of
strain (e.g., adrenaline and noradrenaline levels). ’
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We have uncovered no data indicating that jobs differ systematically on these role constructs,
although occupations are often selected for investigation based on their hypothesized level of
role conflict. Moreover, Katz and Kahn (1978) suggest that jobs located close to
organizational boundaries (e.g., labor negotiators, salespersons, people who act as liaisons
between two organizational sub-units) are likely to involve relatively larger amounts of role
conflict because those job incumbents are more likely to have to deal with differing
constituencies. It, therefore, seems plausible to suggest that some of the variance in these role
constructs will be tied to jobs as well as to organizations. The role variables included in the
content model — role conflict, role negotiability, and role overload — will be assessed by
administering scales to incumbents. This is appropriate, since role conflict and role overload
are posited to impact the psychological state of the role incumbent. The role overload
construct is similar to the Frustrating Circumstances' measured in the work context area, but
role overload deals more specifically with a lack of adequate resources and time. Role
negotiability could be addressed by someone other than the incumbent, but it was judged that
incumbents would provide the most accurate data.

Try-out of Organizational Context Descriptors

Procedures. The items developed to measure the organizational context constructs were pilot
tested in 32 organizations across the nation. The purpose of the pilot test was to examine the
clérity, relevance and appropriateness of the items. Personnel representatives from these
organizations were interviewed and asked to respond to the organizational context items. After
responding to the items, the personnel representatives were asked specific questions about the
clarity of the items, the accessibility of information required to answer them, and the
relevance of the items and constructs to their organizations. Data analyses included computing
means, standard deviations, and counts of missing data for each question, and correlations
between selected variables. . .

Results and proposed revisions. Based on the pilot test results, some items were revised,
definitions were added to clarify some terms, and one construct was eliminated. Both the
subject matter expert and the results of the field pilot test suggested that the construct
"administrative intensity" cannot be measured accurately and reliably in today's organizations.
The distinction between 'administrative’' and 'non-administrative’ personnel is fuzzy and the
meaning of these concepts differs across organizations, a problem which poses a threat to the
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reliability and validity of this construct. Most personnel representatives in the pilot sample
were unable to distinguish accurately between administrative and non-administrative personnel

in their organizations.
Overview of the Purposes of the Proposed Taxonomy

Our discussion so far has illustrated how including organization-level descriptors in O*NET
will accomplish multiple purposes which are consistent with the objectives guiding the
development of a new occupational database. This section summarizes the contributions that
the proposed organizational descriptors will make in fulfilling four key purposes of O*NET:
describing jobs, describing organizations, describing high-performance organizations, and
providing useful information for job seekers. Appendix 8-C lists the lower order
organizational context descriptors and highlights which purposes are served by each.

Describing jobs. The relevance of organization-level variables to the description of jobs and
job requirements has been demonstrated throughout this section. Structural constructs such as
centralization, formalization, and type of teams have substantial implications concerning the
nature of jobs. These organization-level variables can affect the design of a job, the tasks
associated with it, and the level and importance of interpersonal, decision making, and
management skills required for performing a job (Child, 1972; Katz & Kahn, 1978; Lawler,
1992). It is even possible that jobs that have the same title but occur in very different
organizations will be classified, based on the tasks included or skills and abilities needed, as
different occupations. Thus, information about organizational characteristics can provide
information useful for the description and classification of jobs carried out within that

organization.

Providing useful information for job seekers. As indicated by the needs analysis of DOT
users (Westat, 1994), job seekers and other DOT users are interested in information about the
organizational context within which jobs occur. Many of our proposed descriptors provide
such information. Information about the structure, human resources practices, and culture of
the organization should be useful to job seekers in making career and employment decisions.

Describing organizations and high-performance organizations. One of the important stated
objectives of O*NET is to describe organizations, and particularly the characteristics of high-
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performance organizations. Throughout the development of the content model, we addressed
high performance issues. As a result, the final organizational context classification system not
only reflects key organizational context elements, but also critical high performance elements.

We found conceptual parallels between many of the structural characteristics of high-perform-
ance organizations and the structural elements discussed in the extensive organizational theory
and research we reviewed. The one exception was the current emphasis on team-based
organizations in the high performance literature. To address this issue, we included measures
of the nature of work groups and type of work teams as additional second level elements of
organizational structure.

Organizational culture was a central element in all of the high performance criteria we
encountered (Baldrige Award, 1994; DOL, 1994). Moreover, Lawler (1992) and other authors
(Quinn, 1988; Schein, 1990) argue that high-performance organizations have a particular
culture that promotes and supports innovation, growth, quality, human resource development,
employee involvement, and team work. The Baldrige Award criteria address organizational
culture in terms of the vision and values of senior executives. They also emphasize high
performance values such as quality, information, customer orientation, empowerment, team
orientation, and results orientation. All of these values are included in our organizational
value questionnaire.

The Baldrige Award criteria also list several HR practices, including rewards, training and
development, recruitment, and employee involvement programs. Similarly, the DOL's guide to
high performance identified training, continuous learning programs, employee involvement
programs, and reward systems, as high performance HR practices. The lower order HR sys-
tems and practices constructs in our proposed taxonomy include those most likely to be used
by high-performance organizations.

Many of the constructs included in the proposed organizational context taxonomy will be both
relevant and useful for describing and understanding high-performance organizations.
Appendix 8-D illustrates the extent to which the proposed organization-level descriptors
describe key elements of high-performance organizations. This table presents a crosswalk
between the proposed content model's constructs and the characteristics of high-performance
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organizations summarized in a recent review of high performance literature and practices
conducted by Westat (1994). '

Summary

In this section, we describe a proposed taxonomy of organizational context descriptors to be
included in O*NET content model and present the justification for the constructs and
measures proposed. The higher order classification of these constructs is included primarily to
organize the extensive literature we reviewed. The lower order organizational constructs are
the measurable variables that we propose should be used to describe and classify
organizations. These variables reflect the essential elements of the organizational context
domain, as suggested by the organizational literature. The constructs also include the critical
characteristics and practices of high-performance organizations (DOL, 1994; Lawler, 1992;
Westat, 1994). Appendix F in Volume II presents the questions that were developed to
measure all of these constructs.

Our proposed taxonomy of organizational context descriptors will accomplish numerous
important objectives specified by the Department of Labor. First, this classification can be
used to describe organizations and differentiate between high-performance organizations and
more traditional organizations. Thus, information collected using these descriptors will assist
the Office of the American Workplace program in providing busineSses with relevant and
systematic information about high-performance organizations. '

Second, this organizational context taxonomy can be used to enhance the quality and accuracy
of any occupational classification system that is developed based on the data collected for the
entire content model. The ways in which organizational context variables affect jobs and job
requirements have been illustrated throughout this section. Accordingly, our taxonomy will
provide the information necessary to understand variations in jobs across organizations. If job
characteristics are found to be systematically related to certain characteristics of organizations,
these organizational characteristics can be used to develop a more accurate and useful occupa-

tional classification system.

Finally, potential users of the new occupational database such as job seekers and counselors
will also benefit from this organizational-level taxonomy. It will provide rich and systematic
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information about the organizational context of jobs, which will be useful in making
occupational decisions (Westat, 1994).
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