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The Occupational Information Network (O*NET) has recently been
developed as a replacement for thc Dictionary of Occupational Ti-
tles. As a comprehensive system designed to describe occupations. the
O*NET incorporates the last 60 years of knowledge about the nature of
jobs and work. This article summarizes its development and validation
by first discussing how the O*NET used multiple descriptors to provide
“multiple windows” on the world of work, utilized cross-job descriptors
to provide a common language to describe ditferent jobs, and used a
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hicrarchical taxonomic approach to occupational descriptors. Second,
we provide an overvicw of thc O*NET’s Content Model of descriptor
domains (i.e., worker characterstics, worker requirements, occupa-
tional requirements, experience rcquirements, occupation character-
1stics, and occupation-specific requircments) and their potential uses.
Third, we discuss some of the technical issues surrounding the O*NET.
Finally, we discuss some of the imphications for research and theory, as
well as some limitations of the O*NET system.

The world ot work is changing in many ways. For example, the types
of jobs needed in the future are likely to be more service than manu-
facturing oriented (Drucker, 1994; Reich, 1992). Technological changes
and global competition will also drive a need for new types of jobs (Cap-
pelli, 1995; Howard, 1995). These fundamental changes in the nature of
work create many problems and questions, such as what skills should be
developed in our work force, how to prepare new entrants for the labor
market, how to rc-employ laid-off or disabled workers, and many more.

To answer these questions, we must be able to describe work ac-
curately and efficiently. The purpose of this article is to present an
overview of the Occupational Information Network (O*NET) and dis-
cuss how it addresses these issues. The O*NET is the result of a large-
scale research project sponsored by the U.S. Department of Labor. It
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was designed to provide a comprehensive system of occupational de-
scription to serve the needs for job information in the future. It is rc-
placing the Dictionary of Occupational Titles (DOT), and incorporates
the last 60 years of knowledge about the nature of jobs and work since
the DOT was developed.

This article will focus on the conceptual underpimnings of the O*NET
and applications to Human Resource Management and Industrial and
Organizational Psychology. The content model to be discussed 1s a pro-
totypc that serves as the foundation for a comprehensive description of
the world of work. [t will describe the underlying philosophy and as-
sumptions, as well as the job descriptor taxonomies that were developed.
It is hoped that O*NLET will be uscful to practitioners by providing a
variety of tools for understanding the nature ot work and to scientists
by providing a discussion of some ot the theoretical 1ssucs involved in
job analysis in the future. '[o provide a context tor understanding the
O*NET, a brief review of the DOT is provided, followed by an in-depth
discussion of the O*NET and the implications that arise from this new
system for describing the nature of work.

Dictionary of Occupational Titles (DOT)

The DOT was developed in the 1930s. It was intended to help deal
with the economic crisis of the Great Depression by helping the new
public employment system hnk skill supply and skill demand (U.S. De-
partment of Labor, 1993b) and by providing a comprehensive system for
describing all occupations. T'he most recent version of the DOT (U.S.
Department of Labor, 1991) provides descriptive information on over
12,000 jobs. This includes occupational titles and codes, industries, and
tasks, as well as a wide range of rated measures including training times,
worker functions, physical demands, working conditions, General Apti-
tude Test Battery scales, temperaments, and interests. These data are
available in the DOT itself, related published documents (U.S. Depart-
ment of Labor, 1991), or from the U.S. Employment Scrvice.

The DOT has used a variety of procedures over the last 60 years to
describe jobs. Typically, one or two trained occupational analysts inter-
view and observe workers, and then write job descriptions and make rat-
ings on the characteristics of the occupation. To illustrate the magnitude
of these efforts, over 75,000 on-site job analyses were conducted by an-
alysts in U.S. Employment Service ficld centers throughout the country
between the mid 1960s and mid 1970s alone (U.S. Department of La-

Reese Hammond, Malcolm Morrison, Richard Santos. C Gary Standridge, and Charles
Tetro from APDOT, and Kristin Fiske from Aguirre International

Copyright © 2001 All Rights Reserved




454 PERSONNEL PSYCHOLOGY

bor, 1977, p. xiv). Details on the data gathering process is contained in
the job analysis handbooks published by the U.S. Department of Labor
(1972, 1982).

The DOT has been utilized by a wide variety of users in a num-
ber of different capacities. For cxample, human resources specialists
use the DOT to identify job requirements and write job descriptions for
selection purposes, to establish training requirements, to develop per-
tormance appraisals, to identity benchmark jobs when establishing pay
grades in job evaluation systems, to match jobs across organizations, and
to plan carcer development. Vocational counselors use the DOT for ca-
reer counseling in schools, as well as to advise the disabled or laid-otf
workers on potential new occupations. Curriculum developers in aca-
demic and industry settings use the DOT to match training objectives
with job tasks and requirements. The armed forces use the DOT to link
military and civilian occupations to help with out-placement of soldiers.
The Social Security Administration uses the DOT to determine disabil-
ity benefits. The U.S. Department of Labor uses the DOT in many of its
training and placement programs (c.g., Employment Service, Job Train-
ing Partnership Act, Job Corps, Burcau of Apprenticeship and Training).
The Bureau of Labor Statistics and other agencies use the DOT to cate-
gorize labor market information. Foreign Labor Certification programs
use the DOT to demonstrate eligibility to work in the United States. Re-
searchers from many disciplines usc the DOT to study a wide range of
workforce topics.

Although the DOT has proven to be useful for these purposes over
the years, a number of limitations have become apparent. This led to the
Secretary of Labor commissioning the Advisory Panel for the Dictionary
of Occupational Titles (APDOT) in 1990 to review the DOT and make
recommendations for its improvement. Three overall problems with the
DOT were identified, relating primarily to its task-oriented focus. It
should be noted that the DOT had ability estimates via ratings on data,
people, and things, but these data were not fully used.

First, the information generated was very job specific. New tasks
need to be gencrated for cach new job, which was very costly and time
consuming. Second, the information contained in the DOT was becom-
ing dated, especially given the accelerated pace of change in work and
jobs in the past 20 years. Third, focusing on the task level did not pro-
vide a cross-job organizing structure. This made it difficult to compare
similarities and differences across jobs. Fourth, a task focus did not di-
rectly tell what characteristics workers must have to perform the job or
the conditions under which the job was performed. For example, the
DOT did not directly yicld much information on the skills and knowl-
edge required to perform the jobs. The extensive review of the DOT by
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Cain and Treiman (1981) expressed many additional concerns, including
the quality of some of the measures, the manufacturing orientation, the
unclear focus on jobs versus occupations, the aggregation of data, the
reliability, and the dimensionality.

Principles Underlying the Occupational Informaton Network (O*NET)

Due to the shortcomings of the DOT, the APDOT recommended the
development of a system that would:

... promote the effective education, training, counseling, and employment
of the American workforce It should accomplish its purpose by providing
a database system that identifies, defines, classifies, and describes occupa-
tions in the economy in an accessible and flexible manner. (U.S. Depart-
ment of Labor, 1993b, p. 6}

APDOT also recommended that the over 12,000 “different” occupations
of the DOT be dramatically reduced (to what ultimately ended up at
about 1,100 occupational categories). In addition, APDOT madc a sc-
ries of specific recommendations regarding design principles for an et-
fective, flexible, and accessible national occupational information sys-
tem that would provide a comprehensive description of worker and job
attributes. These principles include: (a) the need for multiple descriptor
domains that could provide “multiple windows” into the world of work;
(b) the need for a “common language” of work and worker descriptors
that would be applicable across the occupational spectrum; (¢) the need
for a hierarchical, taxonomic approach to occupational description; and
(d) the need for a comprehensive integrated “content model™ (which
APDOT developed in prototype form) built upon the preceding three
elements. These principles, claborated below, served as the blueprint
for subsequent O*NET development.

Muluple Windows

Because of the wide range of intended uses of the O*NET, no single
type of descriptor could provide an adequate system. Multiple descrip-
tor domains or categories were nceded, such as tasks, work behaviors,
abilities, skills, knowledge arcas, and work context, in order to provide
“multiple windows” on the world of work. Such an approach allows peo-
ple to work with the kinds of descriptors most useful for the questions
they are asking. It also allows the examination of relationships among
descriptor domains, such as how skills are related to different types ot
work activitics. This is nceded because it has practical uses (c.g., for
finding new occupations for laid-oft workers), and it provides theoreti-
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cal insight into the relationships among descriptor domains (Fleishman
& Mumford, 1991).

Common Language

A key contribution of O*NET is the development of cross-job de-
scriptors that provide a common language to describe different jobs.
This makes the O*NET very efficient because a new descriptive system
does not nced to be invented for every job, and information can be gath-
ered and updated more rapidly. In addition, job-specific information
can change rapidly, whereas more general descriptors tend to be more
stable. Most importantly, many of the intended applications of O*NET
requirc comparisons between jobs, thus necessitating common language
(Campbell, 1993).

The generality of a cross-job system 1s obtained at the price of speci-
ficity, however, and many applications ot job analysis data require job-
specific information (e.g., designing training programs). O*NET ad-
dresses this issue by allowing the accumulation of job-specitic informa-
tion, but doing so within the organizing structure of the broader descrip-
tors. For example, job-specific task lists are generated, collected, and
archived within the generalized work activities domain, and occupation-
specific skills and knowledge arcas arc organized under cross-job skills
and knowledge arcas.

Taxonomites and Hierarchies of Occupational Descriptors

The O*NET utihizes a taxonomic approach to occupational clas-
sification. This approach allows information to be summarized and
assigned to fewer categories (Fleishman & Quaintance, 1984). Tax-
onomies are not simply lists, but can instead be considered a farrly ex-
haustive delineation of the clements of a given domain, based on re-
scarch or some other systematic process, with cach clement conceptu-
ally independent of the others. The development of a taxonomy requires
threc major steps: (a) the content domain of the objects to be described
must be delineated; (b) descriptors allowing the assessment of objects’
similaritics and ditferences must be developed; and (¢) rules for group-
ing objects must be created (Fleishman & Mumford, 1991).

Because O*NET is concerned with both positions and occupations,
a broad range of descriptors were developed. For example, there are
descriptors that tocus on key skills needed to perform specific jobs, as
well as descriptors which are concerned with broader organizational and
contextual factors (¢.g., organizational climate). Variables thought to be
relevant for each content domain were identified through an in-depth ex-
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amination of relevant theoretical and empirical research. Independent
taxonomies were then developed tor each of the descriptor domains.

Following taxonomic principles, the descriptors within cach domain
were hierarchically arranged in order to provide users with varying lev-
els of description, from broad to specific. This hierarchical arrangement
provides four advantages: (a) different levels of description result in a
more comprehensive system; (b) the articulation of the relationships be-
tween variables at different specificity levels delineates the nomologi-
cal network, allowing for stronger inferences tegarding construct valid-
ity; (c) different levels of description allow users flexibility in sclecting
descriptors that fit their needs; and (d) the original taxonomies can be
amended and expanded in order to address unanticipated tuture needs
and questions.

Overview and Uses of the Contert Model Domains

The above three design principles—mutltiple windows, common lan-
guage, and hierarchical taxonomies—informed the development of what
was termed the “O*NET Coentent Model,” that fully operationalized AP-
DOT’s prototype content model. The model was designed to compre-
hensively include the major types of cross-job descriptors and to provide
a general descriptive framework within which more specific position-
related information could be organized. This section presents a descrip-
tion of the content model’s six domains and the major categories within
each domain (Figure 1). For cach category, we detine and provide an
overview of the taxonomy and then discuss how cach category might be
used by practitioners. Tables are provided in order to highlight the struc-
turc of sclected taxonomies.

Worker Characterisucs

Worker characteristics arc relatively enduring individual attributes
that influence the capacities they can ulumately develop as well as their
willingness to engage in certain kinds of activitics.

Abilities

Overview. Abilities are relatively enduring basic capacities tor per-
forming a wide range of ditferent tasks (Carroll, 1993: Fleishman, 1975,
1982).  Although abilities are relatively stable, they can also develop
over time and with experience in many different situations (Snow &
Lohman, 1984). The O*NET ability taxonomy and measurcment system
1s based on Fleishman's extensive body of research (Fleishman, 1975,
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« Tramng
« Expertence
« Licensure

Experience Requirements

Worker Requirements

« Basic Skills

» Cross-Functional Skills
« Knowledge

* Education

Worker Characteristics

« Abilities
» Occupational Values and Interests
* Work Styles

Occupational Requirements

» Generahzed Work Activities
« Work Context
* Organizationa} Context

Occupation-Specific Requirements

« Occupational Skills, Knowledge
* Tasks, Duties
» Machines, Tools, and Equipment

Occupation Characteristics

» Labor Market Information
» Occupational Qutlook

« Wages

Figure 1: O*NET Content Model
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TABLE 1

Abilities Taxonomy

459

Cognitive abilities
Verbal abilities
Oral comprehension
Writien comprehension
Oral expression
Writlen expression
Idea generation and reasoning abihities
Fluency of ideas
Originality
Probiem sensitivity
Deductive reasoning
Inductive reasoning
[nformation ordering
Category flexibility
Quantitative abilities
Mathematical reasoming
Number facility
Memory
Memorization
Perceptual abilities
Speed of closure
Flexibility of closure
Perceptual speed
Spatial abilities
Spatial orientation
Visualization
Attentiveness
Selective attention
Time sharing
Psychomotor abilities
Fine manipulative abilities
Arm-hand steadiness
Manual dexterity
Finger dexterity
Control movement abtlities
Control precision
Multulimb coordination
Response orientation
Rate control
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TABLE 1, continued

Psychomotor abilities (continued)
Reaction time and speed ability
Reaction time
Wrist-finger speed
Speed of limb movement
Physical abilities
Physical strength abilities
Static strength
Explosive strength
Dynamic strength
Trunk strength
Endurance
Stamina
Flexibility, balance, and coordination
Extent flexibility
Dynamic flexibility
Gross body coordination
Gross body equilibrium
Sensory abilities
Visual abilities
Near vision
Far vision
Visual color discrimination
Night vision
Peripheral vision
Depth perception
Giare sensitivity
Auditory and speech abilities
Hearing sensitivity
Auditory attention
Sound localization
Speech recogmtion
Speech clarity

Note Construct definitions are provided in Fleishman, Costanza, and Marshall-Mies
(1999) More complete construct definitions are provided in Fleishman and Reilly (1992)

including representative tasks and jobs defiming each ability and a review of the tests

measuring each ability Fleishman (1992) contains the complete set of dehnitions and

raung scales for cach ability
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1992; Fleishman & Quaintance, 1984; Fleishman & Reilly, 1992). This
research identified 4 higher-order constructs, 15 mid-level constructs,
and 52 lower-level abilities (Table 1).

Uses. The abilities domain organizes information about jobs in a way
that links job task characteristics with the abilitics required for cffective
job performance. In this manncr, it should provide uscful information
for several applications, including development of selection programs,
vocational counseling, development of job families, setting performance
standards, linking job requirements to disability and medical standards,
and development of databases of jobs and job tasks classified according
to common ability requirements.

Work Styles

Overview. The work styles represent a range of personality and dis-
positional factors. To develop this taxonomy, five prominent personality
taxonomies were reviewed for job-relevant constructs: (a) the five fac-
tor model {Barrick & Mount, 1991; Goldberg, 1990); (b) the Hogan Per-
sonality Inventory (Hogan & Hogan, 1992); (¢) the U.S. Army’s Project
A’s Assessment of Background and Life Experiences taxonomy (Hough,
in press); (d) the Occupational Personality Questionnaire (Saville &
Holdsworth, 1990); and (c) Guion’s (1992) job analysis questionnaire
designed to measure jobs’ personality requirements. Factor analytic and
correlational rescarch on personality structures (McCrac & Costa, 1987)
was also reviewed. The resulting work styles taxonomy has 7 higher-
order constructs and 17 lower-order constructs { Table 2).

Uses. At least three applications are foreseen for the work styles do-
main. First, information on the work style requirements of occupations
should be useful in personnel selection in order to identify candidates
with potential for high job performance. Second, work style imformation
should be useful to vocational counselors in person—job matching. Fi-
nally, job seckers could use this information to identify occupations that
might suit them.

Occupational Values and Interests

Overview. Occupational values arc an evaluation of the importance
of activities and other characteristics of work environments. Interests
refer to likes and dislikes that are derived from atfective cvaluations of
life experiences. Because the goal of the O*NET is to describe occu-
pations, this taxonomy’s purpose is to measurc occupations in terms of
their potential to satisty individuals’ occupational interests and valucs.
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TABLE 2

Work Styles Taxonomy

Achievement orientation
Achievement/effort
Persistence
[nitiative

Social influence
Energy
Leadership orientation

Interpersonal orientation
Cooperative
Concern for others
Social orientation

Adjustment
Self-control
Stress tolerance
Adaptability/flexibility

Conscientiousness
Dependability
Attention to detail
Integrity

Independence
Independence

Practical intelligence
Innovate
Analytical

Note' Construct defimtions are provided in Borman, Kubisiak, and Schneider (1999).

Interests were assessed using Holland’s 6-factor taxonomy (i.e., re-
alistic, investigative, artistic, social, enterprising, and conventional; Got-
tfredson & Holland, 1989) for two reasons. First, this taxonomy provides
information about interests that is different from that assessed by per-
sonality measures (Dawis, 1991; Hansen & Campbell, 1985; Tokar &
Swanson, 1995). Second, this taxonomy is prominent in the career coun-
seling and vocational literatures.

Dawis’ (1991) 6-dimension taxonomy of work values (i.e., achieve-
ment, comfort, status, altruism, safety, and autonomy) was adopted for
the occupational values and interests taxonomy. These represent the
importance of a work environment that encourages accomplishment,
is comfortable and not stresstul, provides recognition, fosters harmony
and service to others, is predictable and stable, and stimulates initia-
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tive, respectively. Twenty-one Jower-level descriptors arc associated
with these six values. Additional information on the interests and val-
ues taxonomies and rating scales are available in Sager (1999).

Uses. Although the most important application of the occupational
interests and values domain is in person—job matching in counscling and
job search contexts, it has other uses as well. For example, normative
data on preferred types of occupations and reinforcers could provide
employers with information on what people. 1n general, expect from
their work. The type of envitonmental characteristics desired by mem-
bers of an occupation could inform counselors and policymakers about
the motives and values associated with movement into various occupa-
tions. A program being used in Texas has an online work values self-
assessment that directly links to the work values taxonomy in O*NET so
individuals with certain interests and values can get a list ot occupations
that fit their personal profile.

Worker Requirements

Worker requirements arc general attributes that are developed
through education and experience. As such, they are more amenable
to change than worker characteristics. They include knowledge, skills,
and education.

Knowledge

Overview. Knowledge refers to the possession of a body of informa-
tion (both factual and procedural) that is related to the performance
of a task. It is acquired through education, training, and specitic ex-
periences. Knowledge can be general and apply to many jobs, or spe-
cific and apply to only one job. The knowledge requirements taxonomy
is based on the ability requircments approach developed by Fleishman
and colleagues (Fleishman, 1975; Fleishman & Quaintance, 1984). In
their earlier work, because there existed no comprehensive taxonomies
of knowledge areas, Costanza and Fleishman (1992) examined job de-
scriptions in the DOT for tasks and behaviors indicative of underlying
knowledge. Additional knowledge areas were then added based on a lit-
erature review, yiclding a total of 86 knowledge arecas. For the present
project, these areas were grouped together into categories based on pre-
vious rescarch (Holland, 1976; Rounds & Dawis, 1979; Zytowsk:, 1976).
After sorting the original list ot 86 knowledge arcas into 7 preliminary
categories, seven psychologists reviewed the list for completeness. This
resulted in a consolidated group of 52 cross-occupation knowledge ar-
eas. Additional pilot studies resulted in a reduced set of 33, deemed to
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be sufficiently simple, homogeneous, and useful for both discriminating
between jobs and classifying individuals according to knowledge level.
These 33 knowledge areas were grouped into 10 high-order knowledge
domains. Additional information on the knowledge area taxonomies
and rating scales are available in Costanza, Fleishman, and Marshall-
Mies (1999).

Uses. The information on occupational knowledge contained in the
knowledge domain of the O*NET should prove valuable for personnel
selection, person—job matching, job training and retraining, career coun-
seling, identifying vocational interests, and creating job families or clus-
ters. This information could also be used in job classification and the
development of wage and salary systems where compensation is based
on job knowledge rather than the position occupied. Finally, the state of
Texas has used the knowledge taxonomy (as well as skills and abilities)
as standardized terms to identify 65 emerging and evolving occupations
across 13 industries that arec impacting the state’s economy, requiring
revamped just-in-time training programs.

Skills

Overview. Skills represent a person’s level of proficiency or compe-
tency to perform a task. Skills usually improve with training or experi-
ence on the task. Two distinct types of skills were identified in O*NET.
Basic skills are capacities that facilitate learning or acquisition of new
knowledge and can be further divided into content and process compo-
nents. Content skills are used to acquire more specific skills in a variety
of different domains. Examples of content skills include reading (Beck
& Carpenter, 1986), writing (Hayes & Flower, 1986), and mathematics
(Greeno & Simon, 1988). Process skills reflect the way in which individ-
uals work with information to facilitate lcarming. As such, they can con-
tribute to the more rapid acquisition of knowledge and skills. Examples
of process skills include active learning (Chi, Bassock, Lewis, Reimann,
& Glaser, 1989) and critical thinking (Halpern, 1994).

Drawing from open systems theory (Katz & Kahn, 1978), cross-
funcuonal skills are developed capabilities that facilitate performance
across job contexts. That is, they are the core sct of skills needed to solve
problems that arise in the transtormation process. They are comprised
of five components: (a) problem solving skills (Runco, 1994; Sternberg,
1986), (b) social skills (Cantor & Kihlstrom, 1987), (¢) technical skills
(Mumtord, Pcterson, & Childs, 1999), (d) systems skills (Bass, 1994;
House & Howell, 1992), and (¢) resource management skills (Fleish-
man ct al., 1991). The skills taxonomy has 2 higher-order constructs, 7
mid-level constructs, and 46 lower-level constructs (Table 3).
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TABLE 3
Skills Taxonomy

Basic skills

Content skills

Acuve listening
Reading comprehension
Writing

Speaking

Mathematics

Science

Process skills

Active learning
[.earning strategies
Monitoring
Critical thinking

Cross-{unctional skills

Problem-solving skills

Problem-identification
Information gathering
Information organization
Synthesis/reorganization
Idea generation

Idea evaluation
Implementation planning
Solution appraisal

Technical skills

Operations analysis
Technology design
Equipment selection
Installation
Programming

Testing

Operation momtoring
Operations and control
Product inspection
Equipment maintenance
Troubleshooting
Repairing

Resource management skiils

Time management

Management of financial resources

Managing material resources

Managing personnel resources

Social skills

Social perceptiveness
Coordination
Persuasion
Negotration
I[nstructing

Service orientation

Systems skills

Visioning

Systems perception

ldentification of downstream
consequences

ldentification of key causes

Judgment and evaluation

Systems evaluation

Note Construct definitions are provided in Mumford, Peterson, and Childs (1999)

Uses. Scveral uses are foresecn for this information on skill require-
ments. First, the information can be used in the development of human
resources. Workers can use the information to determine if they are
qualified for a job, as well as what kinds of experiences they should ac-
quire to improve their qualifications. In this manner, the O*NET’s in-
formation on job skill requirements can provide a framework for iden-
tifying training needs. Second, the skills data can bc used to identify
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related jobs using similar cross-functional and basic skills for workers
recently downsized or otherwisc secking new opportunities. For exam-
ple, at their Monrovia, California plant, Bocing and the Calitornia Em-
ployment Development Department used the skills taxonomy to identify
dislocated workers’ skills and match these skills with available jobs.

Third, skill requirements information could be used in job classifi-
cation and the development of wage and salary systems where compen-
sation is based on qualifications or skills rather than the position occu-
pied. Fourth, information about skill requirements is commonly used to
develop assessment systems for the selection and promotion of employ-
ees. Finally, the skills domain of the O*NET could provide information
to government, industrial groups, and educators on the skills required
for high-wage jobs, thereby assisting in the development of educational
and licensure programs that will prepare the American workforce for
the next century. The state of Minnesota will use the skills identitied
by O*NET, combine them with academic skills, test them with employ-
ers, and intcgrate them into the Minnesota School-to-Work electronic
information system.

FEducation

Overview. Education rcters to formal schooling, coursework, and
training. The focus of this domain is not on the content of knowledge
per se, but on how and when it is acquired. Because education has a
large impact on the development of both knowledges and skills (Snow
& Swanson, 1992; Ward, Byrnes, & Overton, 1990), cducational back-
ground is an important worker attribute that can be used to describe
cross-occupation differences in worker requircments.

In terms of educational requirements, the O*NET mecasures the
amount of formal education nceded (c.g., subject areas, setting) and the
degrees or certificates required (e.g., the type of education needed), as
determined by the degrees and certificates of those currently holding
the jobs. Although therc arc several taxonomies for subject areas and
educational scttings (c.g., Bloom, 1956; Gagne, 1985; U.S. Department
of Education, 1990), only the Classitication of Instructional Programs
(CIP; U.S. Department of Education, 1990) was uscful for understand-
ing the educational requirements of different occupations.

The CIP taxonomy includes such educational programs as high school
programs, certificates, undergraduate and graduate education, and adult
education programs. The Academic and Occupationaily Specific Pro-
grams listing from within the CIP was used as the basis of the content
model. This resulted in a list of 52 structional programs. In addition
to the CIP taxonomy, another taxonomy (National Center tor Educa-

Copyright © 2001 All Rights Reserved



NORMAN G. PETERSON ET AL. 467

tion Statistics, 1993) was used to classify high school subject arcas. This
resulted in a list of 15 subject matter areas (e.g., physical science, hu-
manities, social science, and technical/vocational) for inclusion in the
education subject area taxonomy. Additional information on the educa-
tion area taxonomies and rating scales are available in Anderson (1999).

Uses. Educational information is extremely important for many types
of users, including career counselors, employers, students, training de-
velopers, and job seekers. Uses of educational information include ca-
reer selection, career planning, curriculum development, personnel se-
lection, and vocational rehabilitation counseling. For example, employ-
ers can use educational information to help set minimum hiring stan-
dards for experienced or cntry-level applicants. As another example,
once a potential occupation is identified by counselors or job seekers,
they can consult O*NET to identify the level {c.g., high school degrce,
associates degree, bachelors degree) and specific type of education (i.e.,
what subject they should major in and the type of coursework) needed to
enter the occupation. This information will be particularly useful for in-
dividuals who are in high school or carly in their college careers and are
attempting to decide on a career. It1s also usetul for individuals who are
contempiating a job or carcer switch and want to understand the kind of
education that is needed for different occupations.

Occupational Requirements

Occupational requirements represent descriptors of the work itself,
as compared to descriptors of the worker (McCormick, 1979). As such,
these occupational requirements describe the work activities and context
within which work is performed.

Generalized Work Actwities

Overview. A generalized work activity (GWA) is an aggregation of
similar job activities or behaviors for the accomplishment of major work
functions. This definition is based on the principles that underlie the
Position Analysis Questionnaire (PAQ) and its worker-oriented perspec-
tive (McCormick, Jeanneret, & Mecham, 1972). The first literature that
was used to develop the GWA taxonomy was the extensive body of job
analysis research that has focused on describing the structure of work.
For example, the PAQ (McCormick ct al., 1972), the Job Element In-
ventory (Cornelius, Carron, & Collins, 1979), the Occupational Analy-
sis Inventery (Cunningham. 1988), and the Gencralized Work Inventory
(Cunningham, Wimpee, & Ballentine, 1990) all include descriptions of
various work activities. Factor analyses and comparisons of the resul-
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tant factor structures revealed substantial similarities, suggesting a basic
underlying structure of work.

Because much of this job analysis research has focused on hourly
production jobs, managerial taxonomies (e.g., Borman & Brush, 1993;
Flanagan, 1951; Tornow & Pinto, 1976) were also reviewed to avoid do-
main deficiency. Finally, a few other nonmanagerial taxonomies werc
reviewed for the sake of thoroughness (Campbell, McCloy, Oppler, &
Sager, 1993; Dowell & Wexley, 1978). The GWAs selected for inclusion
in the content model were based on this review of the literature, with
emphasis placed on selecting descriptors that arc unique (i.e., conceptu-
ally different), and descriptors that are comprehensive (i.e., capable of
describing all jobs). Forty-two GWAs were selected, organized into the
four higher order dimensions of information input, mental processes,
work output, and interactions with others (Table 4).

Uses. Because GWA descriptors describe jobs at a work activity level
(1.e., task and duty), they have a number of uses. First, researchers and
practitioners will be able to observe similaritics and differences across
occupations in terms of critical work activities. This will facilitate the
clustering and classification of jobs for a wide range of purposes, such
as defining job families for selection or defining job hierarchies for com-
pensation. Sccond, potential job seekers will be able to determine the
kinds of work activities different occupations entail. Third, GWASs could
serve as compensable factors in job evaluation efforts. Fourth, GWAs
may provide a useful level of analysis for grounding the job-relatedness
of selection procedures. Finally, GWAs might serve as dimensions for
performance appraisal systems.

Work Context

Overview. Work context factors describe the social-psychological and
physical conditions under which work is performed. A systems approach
was used to identify the higher-order work context factors that intluence
workers and work performance. Both the psychosocial and workplace
stress and health hiteratures were examined for work context factors that
could be included in the work context taxonomy.

Several classification systems have been developed in the psycholog-
ical and stress literatures that deal with work elements affecting perfor-
mance and health. For example, McGrath (1976) distinguished six types
of stressors: task-bascd stress, role-based stress, stress intrinsic to the be-
havioral sctting, stress manifesting from the physical environment, stress
trom the social environment, and stress brought to the environment by
the worker. Other researchers have examined how work context factors

Copyright © 2001 All Rights Reserved



NORMAN G. PETERSON ET AL. 469

TABLE 4

Generalized Work Activities Taxonomy

Information input
Looking for and recciving job-related information
Getting information needed to do the job
Monitoring processes, materials, and surroundings
Identifying/evaluating job-relevant information
Identifying objects, actions, and events
Inspecting equipment, structures, or materials
Estimating the charactenisuics of materials, products, events, or information
Mental processes
Information/data processing
Judging the qualites of objects, services, or persons
Processing information
Evaluating information for compliance to standards
Analyzing data or information
Reasoning/decision making
Making decisions and solving problems
Thinking creatively
Updating and using job-relevant knowledge
Developing objectives and strategies
Scheduling work and activities
Orgamizing, planning and priontizing work
Work output
Performing physical and manual work activities
Performing general physical activitics
Handling and moving objects
Controlling machines and processes
Operating vehicles and mechamzed devices or equipment
Performing compiex/technical activities
Interacting with computers
Drafting, laying out, and specifying technical devices, parts, or equipment
Implementing idcas, programs, systems, or products
Reparring and maintaining mechanical equipment
Reparring and maintaining clectronic equipment
Documenting and recording information
Interacting with others
Communicating/interacting
Interpreting the meaning of information for others
Coramumcating with supervisors, peers, or subordinates
Commumicating with persons outside the organization
Establishing and maintaining interpersonal relationships
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TABLE 4, continued

Assisting and caring for others

Selling or influencing others

Resolving conflicts and negotiating with others

Performing for or working directly with the public
Coordinating/developing/managing/advising others

Coordinating the work and activities of others

Developing and building teams

Teaching others

Guiding/directing and motivating subordinates

Coaching and developing others

Providing advice and consultation to others
Administering

Accomplishing administrative activities

Staffing organizational units

Monitoring and controlling resources

Note. Constructdefinitions are provided in Jeanneret, Borman, Kubisiak, and Hanson
(1999).

can differentiate between jobs. For example, McCormick (1979) identi-
fied physical working conditions, work schedule, organizational context,
social context, and incentives as job context dimensions necessary for
differentiating between jobs.

Based on this literature and review of job analysis questionnaires,
work context was divided into three components. The first is interper-
sonal relationships, which describes the social interaction processes of a
job (e.g., communication, responsibility for others). The second is physi-
cal work conditions, which represent the interaction between worker and
physical job environment (e.g., work setting, environmental conditions).
The third is structural job characteristics, which concern the nature of
the job itself (e.g., criticality of position, pace, and scheduling). Addi-
tional information on the work context taxonomies and rating scales are
available in Strong, Jeanneret, McPhail, Blakley, and D’Egidio (1999).

Uses. Work context is a salient feature of an occupation for job seek-
ers and those developing realistic job previews for job applicants. The
evaluation of such information is also essential to the identification and
correction of job hazards and stressors and the development of appropri-
ate guidelines for worker safety, health, and stress reduction programs.
Information on the structure of work and required interpersonal rela-
tionships could also be useful in designing selection systems, whereas in-
formation on physical work conditions is important when designing com-
pensation systems. Work context information could also be used when
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designing jobs to facilitate communication among workers and minimize
work interruptions.

Organizational Context

Overview. Although work context is specific to a job or set of jobs,
organizational context refers to characteristics of the organization that
affect all jobs within the organization. The DOT included very little
information about organizations. However, organizational context may
have a very large impact on the nature of the jobs, and it is likely that
jobs vary as a function of the organizations within which they reside. In
addition, there is interest in “high-performance” business practices and
how the characteristics of high performance organizations affect jobs.

Many types of organizational context factors were included in
O*NET. First, type of industry has long been thought of as an im-
portant element in understanding organizations (Hall, 1982) and Stan-
dard Industrial Classification codes were uscd to classity them. Second,
structural characteristics were assessed, including organizational struc-
ture (e.g., organizational size, differentiation, decision making system;
Mintzberg, 1979) and human resourcce systems and practices (e.g., selec-
tion, training, and reward systems; Cascio, 1987). Third, social processes
were measured, including organizational culture (Schein, 1992), goals
(Locke & Latham, 1990), roles (Kahn, Wolfe, Quinn, Snoek, & Rosen-
thal, 1964), and leadership {Yukl, 1989). These factors were thought to
be important because they can affect how work is structured and con-
ducted on a day-to-day basis. Additional information on the organiza-
tional context taxonomies and rating scales arc available in Arad, Han-
son, and Schneider (1999).

Uses. 'This taxonomy of organizational context descriptors should
provide information for several purposes. First. it will provide informa-
tion on organizational-level variables that can impact the nature of jobs
within organizations, thereby contributing to the O*NET’s objective of
describing occupations. Seccond, 1t will assist in amassing information
on the practices and structures used by organizations, which may help
future resecarchers identify practices of high performing orgamzations.
Finally, the descriptive information should be useful to job seekers and
vocational counselors in assessing person—job fit. Organizational context
data provides intormation to job seckers that has not previously been in-
cluded in occupational protiles.

Experience Requirements

Experience requirements are the types and quantitics of experience
that are required in a specific occupation, including incumbent experi-
ence in other jobs, job-related training, on-the-job training, and licen-
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sure or certification requirements. This information is subsumed under
a single taxonomy in the O*NET

Overview. Individuals prepare themselves for occupations via experi-
ence, job-relevant training, and licensure/certification. This allows them
to acquire the job knowledge and skills they are expected to have as they
enter or progress in an occupation. Training and experience were com-
bined into a category called “rclated work experience,” which assessed
whether the experience was gained on the job, through on-site or on-
the-job training, or through apprenticeships. Licensure/certification re-
quirements were assessed in terms of the specific license required, the
requirements needed to obtain a license, and who requires the individual
to obtain the license (e.g., the law, employer, union). Additional infor-
mation on the cxperience taxonomies and rating scales are available in
Anderson (1999).

Uses. Information about work ¢xperience will be extremely impor-
tant for matching people with occupations, both from the point of view of
the employee and the employer. Thus, experience information will be
useful for career and vocational counseling, selection, and promotion.
In addition, experience information is often helpful in the interpretation
of job evaluation and classification results.

Occupation Characteristics

To describe individual occupations, three different aspects of the la-
bor market were identified: labor demand, labor supply, and other labor
market information. Unlike the other content mode! domains, which in-
volve the collection of new data, these occupational characteristics were
obtained by linking to existing databases maintained by other federal
agencies.

Labor demand descriptors. Descriptors of the demand for labor pro-
vide information on current and projected demand for labor within an
occupation. Three descriptors were recommended for inclusion in the
content domain: (a) current occupational employment; (b) current oc-
cupational employment by industry; and (¢) projected occupational em-
ployment. Current occupational employment provides basic informa-
tion on both the magnitude of employment in an occupation and trends
over recent years. Current occupational employment by industry pro-
vides information on which industries are most likely to employ work-
ers within an occupation. Projected occupational employment, the most
valuable labor market descriptor, indicates the employment outlook for
specific occupations.

Labor supply descriptors. Describing the projected supply of labor
is more problematic than describing its demand. Labor supply projec-
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tions are based on enrollments and completions of formal occupational
and training programs. However, this is a highly deficient measure for
most occupations. These descriptors only provide rough estimates of la-
bor supply projections, and cannot easily be matched with labor demand
data. Two descriptors were recommended for the content domain. En-
rollments and completions in professional/technical occupational educa-
tion programs provide information on the emerging supply of formally
trained workers in professional and technical occupations, and enroll-
ments and completions in occupational education programs below the
professional/technical level provide information on the supply for other
occupations.

Other labor market descriptors. The O*NET database will not only be
linked to national-level labor market databases, but also linked to local-
level (e.g., state or metropolitan) occupational characteristics databases.
This will give much more relevance to local labor markets without losing
the national connection and coverage. Finally, information on occupa-
tional compensation/carnings will be provided. Additional information
on the occupation characteristics and rating scales are available in Feld-
man, Bennici, and Yudd (1995).

Uses. Labor market information should be useful for many different
functions. Counselors and job seekers can use it for career counseling,
career exploration and planning, job search, and private agency place-
ment activities. Educators and those interested in economic develop-
ment can use the data for planning vocational education, training, and
curricula, as well as targeting economic development initiatives. Human
resource managers can usc the information for projecting labor supplies
and recruitment strategics, and for selecting locations for new facilities.
Finally, government agencics can use the information for various activ-
itics, such as foreign-worker labor certification, cqual cmployment op-
portunity/atfirmative action monitoring, and goal-sctting.

Occupation-Spectfic Requirements

The previous five content domains in the O*NET involve informa-
tion that allows comparisons across occupations. However, some users
may need in-depth information on single jobs. For example, when de-
veloping training programs it is necessary to identify the occupationally
specific tasks, skills, and knowledge. As a result, the O*NET will in-
clude these types of occupation specific information, and information
on duties, 100ls, and equipment. Because this information is tied to spe-
cific jobs, however, a general taxonomy cannot be developed. Instead, a
technique 1s proposed in O*NET for users to tollow to collect this infor-
mation.
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The technique involves having a panel of subject matter experts re-
view a list of generalized work activities (GWA) and reach consensus re-
garding the GWAs for their occupation. Then, for each of the retained
GWAs, the panel develops a list of specitic tasks performed. Occupation-
specific skills and knowledge would be delineated in a similar manner.
First, an occupation’s essential tasks are identified. Then, tasks with sim-
ilar skill requirements are grouped together and then the skills are delin-
eated. Finally, the knowledge underlying these skills is identified. Ad-
ditional information on this technique is available in Sager, Mumford,
Baughman, and Childs (1999). Initially, O*NET will collect occupation-
specific information on tasks only, and additional information will be
collected as the system is more fully developed.

Technical Issues
Measures

A variety of measures were used to operationalize these content
model domains and corresponding descriptors, The predominant
method used, however, was rating scales. Different types of rating scales
were used depending on the descriptor and the attribute to be estimated.
Notwithstanding this, two general characteristics were shared by virtu-
ally all of the rating scales devcloped for the O*NET. First, multiple types
of ratings were obtained, such as level and importance. Second, where
possible, behaviorally anchored rating scales were used. Figures 2 and 3
present illustrative rating scales developed for onc skill and one gener-
alized work activity. These rating scales exemplify the basic instruments
used to assess occupations in O*NET.

Data Sources

Data on the content model’s descriptors were collected from four
sources. The primary source of information is questionnaires collected
from job incumbents. Incumbents were selected for several reasons.
First, the incumbent-based data collection approach was explicitly de-
signed to avoid the high cost of the analyst-based approach previously
used for the DOT. Second, incumbents are best able to provide informa-
tion across all descriptor domains, and large samples of knowledgeable
incumbents are typically available. Third, the O*NET measures were
developed with incumbents in mind. The use of rating scale definitions,
behavioral anchors, and clear construct definitions allows incumbents
to provide reliable and accurate estimates. This is in contrast to other
job analysis measures (e.g., the PAQ) that require much higher reading
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levels (Ash & Edgell, 1975). Fourth, over the past 30 years industrial-
organizational psychologists have gained a great deal of experience using
organizational surveys to assess a wide range of job, occupational, and
organizational characteristics. Likewise, job incumbents have become
much more accustomed to filling out survey questionnaires of all types
(e.g., opinion and attitude surveys) than in the past. Finally, job incum-
bents are no doubt more familiar with job analysis surveys than they were
when the DOT was originally developed (and the decision to use analyst
ratings was made). This experience and famuliarity is again suggestive
that incumbents are an appropriate data source. But notwithstanding
these reasons for using incumbents as a primary source of data, there
is still the potential for systematic differences between job analysts and
incumbents (see Morgeson & Campion, 1997). If such differences are
found, the quality of the data could be adversely affected. This is an
issue that should be closely monitored as additional data are collected.

Information regarding organizational context was collected from an
organizational representative (typically from the organization’s person-
nel department) through a Computer Assisted Telephone Interview
(CATI). Economic descriptors for the occupation characteristics domain
come from existing databases maintained by the Department of Com-
merce, the Department of Education, and the Bureau of Labor Statis-
tics. Finally, as an interim source of data until incumbent questionnaires
can be collected, occupational analysts used DOT task information to
rate occupations on O*NET descriptor scales. This allowed descriptor
information to be collected quickly for most occupations. The currently
available database (O*NET 98) is composed primarily of analyst data.
Research is currently underway to cxamine the comparability of differ-
ent data sources (i.e., incumbents, analysts, and subject matter expert
panels). Although final decisions have yet to be made, it is likely that
at least some of the future data collection will include analysts and sub-
ject matter expert panels, even though the primary source will be incum-
bents.

O*NET Database

The O*NET system consists of (a) a comprehensive framework and
relational database for describing the attributes of occupations in the
U.S. economy; and (b) interface software that allows users to access the
database. The O*NET Data Dictionary i1s the primary source of sys-
tem documentation for the relational database underlying the O*NET,
and contains the definition, description, and location of each data ele-
ment within the O*NET database. The O*NET (like the DOT before
it) will be used by every government agency as the primary source of
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occupational information and classification. As the result of its govern-
ment funding and sponsorship, the O*NET instruments and data are
available for use by the general public. The first public release of the
O*NET is being produced and distributed by the Government Printing
Office and is available on compact disk or in downloadable form on the
Internet. Additional information is available from the Department of
Labor’s Web site (http://www.doleta.gov/programs/onet/). Information
about contributing to the database and a future Web-based interactive
version of the O*NET can be accessed from the National O*NET Con-
sortium Web site (http://www.onetcenter.org/).

Initial Results

The results of preliminary data collection generally provided sup-
port for the O*NET system. It should be emphasized, however, that this
data collection effort is simply the first effort at collecting information
on occupational descriptors. Although initial data collection has suf-
fered from low response rates (c.g., 181 of 661 organizations returned
at least one completed survey) and has gathered complete information
on a relatively small number of occupations (c¢.g., 29 of 80 that were ini-
tially sampled), initial results are encouraging. Across most domains of
the model, interrater reliability estimates are at least .70 (with an aver-
age of 10 raters). This has led to the suggestion that approximately 15
raters per occupation would ensure sufficient interrater reliability.

There was variance across the content model domains and the de-
scriptors were able to distinguish among different occupations in a sen-
sible and expected manner. For example, one would expect that there
would be strong correlations between GWAs that emphasize manual and
physical activitics (such as walking, twisting) and abilities that reflect
bodily movement (strength, psychomotor capabilities) that would be im-
portant when performing those physical GWAs. Initial results indicated
that the pattern of correlations was in accord with these expectations,
and together with factor analysis findings provide evidence both for con-
struct validity for comparable content domain dimensions and for the
relationships between work and worker characteristics.

A further test of the value of the combined influence of multiple
content domain descriptors was conducted by applying various cluster
analytic techniques to the GWAs and the Basic and Cross Functional
Skills for several data sets. Findings indicated that the resulting occupa-
tional clusters were coherent and easily interpreted from both statistical
and rational perspectives, thus demonstrating the utility of O*NET for
forming occupational families. Additional information concerning the
initial research methods and results is provided in Peterson, Mumford,
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Levin, Green, and Waksberg (1999) and Peterson, Borman, Hanson, and
Kubisiak {1999). Data collection is currently underway in order to fully
populate the databasc with incumbent data. It is currently estimated that
complete information on all occupations will be gathered by the end of
2003. Annual updates arc planned for the database (once complete),
with growing occupations and those in rapidly changing industries being
updated more frequently.

Implications and Limitations of O*NET

The O*NET represents a significant advance in describing work. Ex-
tending our understanding beyond that traditionally found in the job
analysis literature, the O*NET draws on knowledge from a variety of
ficlds to create a comprehensive framework for describing occupations
and workers. Moreover, 1ts hierarchical taxonomies ground each de-
scriptor within a nomological network of constructs based on the past 60
years of cumulative wisdom in the ticld. As such, O*NET has a number
of implications for research and theory. It is also the case, howcever, that
there are some limitations of this system.

Implications for Research and Theory

Job analysis theory. Job analysis is not generally considered a highly
theoretical area of rescarch. In fact, it has often been considered athe-
oretical, consisting primarily of a sct of techniques and terminology. As
such, the content model and its descriptors represent a significant the-
oretical contribution to the ficld of job analysis in at lcast two ways.
First, it provides a comprchensive listing of the possible descriptors of
occupations and workers. Second, these descriptors are not merely lists,
but taxonomies of conceptually indcpendent and theoretically grounded
constructs that fully delineate cach descriptor domain. This taxonomic
approach depicts the hierarchical relationships among the descriptors by
showing how lower level (and more specific) constructs relate to higher
level (and more general) constructs. This is likely to facilitate future
theoretical development in job analysis.

Common language. Given that the content model draws on many
diverse disciplines to describe occupations, it can help to promote a
common language in describing work. Common language promotes the
communication of ideas between rescarchers in different disciplines, as
well as between practitioners, laypersons, governmental agencies, and
academics. Thus, a common language is vital for scientific advancement
(Kuhn, 1970). There are a number of factors that determine 1eadiness
for a common language.
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First, an adequate amount of research must have been conducted so
that enough terms have been defined to lay the groundwork for a com-
mon language. Second, the common language must be useful, divergent
scholars must agree on the language, and institutions must require the
use of a common language before it becomes widely accepted. Finally,
the advantages of a common language (e.g., clarity of communication)
must outweigh the disadvantages (e.g., stifling of creativity). The DOT
provided some amount of common language (e.g., providing job titles,
standardizing the description of tasks). The O*NET will go much further
to promote a common language through the many descriptor domains,
thus enhancing standardization and communication.

Identification of high performance practices. One goal in developing
the organizational context descriptors was the collection of information
on high performance practices. There has been a growing interest in
how innovative human resource (HR) practices can be a source of sus-
tained competitive advantage (Reich, 1990; U.S. Department of Labor,
1993a). Recent research suggests that high performance HR practices
are related to such organizational outcomes as organizational effective-
ness and profit (Huselid, 1995; Terpstra & Rozell, 1993). When com-
bined with organizational performance information, the O*NET could
be used to examine the range of HR practices that organizations use to
gain and maintain a competitive advantage (cf. Vedder, 1992). In addi-
tion, O*NET could assist in identifying the knowledge, skill, ability, and
other characteristics prevalent in high performance organizations.

Limitations

Response rate and sample size. The response rates in the initial data
collection were lower than ideal. The plural term “rates” is used be-
cause therc are many ways to calculate the response rate. For example,
there is a rate at which organizations agree to participate and another
ratc at which incumbents complete the surveys. Nevertheless, one must
conclude that a compound (total) response rate of 16% is problematic.
A number of steps can be taken to increase the response rate. For exam-
ple, the length of the questionnaires could be reduced, the “gatekeeper
problem” mught be avoided, meaningful incentives could be provided,
and a mixed strategy might be developed whereby a variety of different
data collection approaches might be used based on the occupation, the
setting, and the opportunities available. Regardless of the approach, this
is a major impediment to realizing the full potential of O*NET. Pretest-
ing is currently underway to identify ways to incrcase the participation of
both organizations and incumbent respondents and the strategies iden-
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tified as most effective will be incorporated into future data collection
efforts.

In addition, the current incumbent-based sample contains only a
small number of occupations. Many of the key initial analyses are based
on only 29 occupations. Although these 29 occupation-level data points
are based on the aggregation of a sample of over 2,000 respondents (and
are much more stable than individual-level data), the results must be
viewed with caution until much more data are collected. With data col-
lected on only 29 of over 1,100 occupations, there is still a long way to
go before the O*NET database is adequate for widespread use. Al-
though the analyst-based data can be used to fill in for some short-
term purposes, they do not provide a long-term solution to the need for
incumbent-based data. Fortunately, both the response rate and sample
size problems are being addressed in the additional data collection that
is currently underway.

Sources of inaccuracy. Although O*NET is an impressive job analysis
system, one must always be concerncd about the accuracy of job analysis
information. By critically ecvaluating the O*NET it may be possible
to get a sense for some of the potential social and cognitive processes
that may have influenced accuracy. Although not a direct test of the
presence or absence of inaccuracy, it is possible to speculate as to which
data or methodologies in the O*NET are consistent with the sources of
inaccuracy outlined by Morgeson and Campion {1997). What follows
are some illustrations of possible inaccuracy.

One potential source of inaccuracy in job analysis is impression man-
agement, where incumbents try to present themselves in a favorable light
(Schlenker, 1980). There are a number of conditions under which im-
pression management is more likely, and many of these are presentin the
O*NET data collection. For example, a common finding across O*NET
descriptor categories is that mcumbents rated their jobs more highly than
analysts. These differences were often quite large, averaging about one
scale point. This is consistent with impression management because in-
cumbents are more likely to inflate their responses compared to analysts.

Another potential source of inaccuracy is socially desirable respond-
ing, which reflects a need for social approval that is attained through
accepted and appropriate behaviors (Marlowe & Crowne, 1961). This
source of inaccuracy is particularly likely when rating such desirable-
sounding attributes as knowledge, skills, and abilities. This offers an-
other explanation for the observation that incumbents showed higher
mean levels for these descriptor domains than analysts.

Another potential source of inaccuracy likely to occur in job analysis
is information overload. There is evidence to suggest that when faced
with large amounts of information or complex judgment tasks, job anal-
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ysis respondents simplify the rating process (Friedman, 1990; Sanchez &
Fraser, 1992). Onc common finding in the O*NET data that is consis-
tent with this simplification process is that response scales were highly
correlated (often in the low .90s). Theoretically, these scales should be
more independent.

Another potential source of inaccuracy is categorization. Similar
to the simplification process described above, categorization refers to
reliance on summary judgments about a job. Analysts are more likely
to succumb to this problem because they are less familiar with the jobs,
and may base their judgments on general impressions of the job (e.g.,
overall complexity or status). One common effect of categorization is
reduced dimensionality of factor structures. In fact, analysts consistently
produced less dimensionally complex factor structures than incumbents
across descriptor domains in the O*NET data. Although this does not
neccessarily imply that the incumbent ratings are superior, it is suggestive
that analyst ratings might have been subject to some form of cognitive
simplification.

One final illustrative source of inaccuracy is method effects. This
refers to the spurious covariation among responses that occurs when
data are collected with the same instrument (Spector, 1992). Method ef-
fects can artificially inflate internal consistency estimates, reduce the di-
mensionality of factor structures, and exaggerate relationships between
various job dimensions (Roberts & Glick, 1981). Given the consistent
findings of very large correlations among some descriptors, it is likely
that method effects occurred in the O*NET data to some degree.

It is important to emphasize, however, that these are simply poten-
tial sources of inaccuracy. This brief review does not prove that these
processes occurred. It is also the case that these potential sources of
inaccuracy arc not unique to O*NET Nonctheless, it is important that
future data collection cfforts attempt to minimize these potential prob-
lems. For example, it is important to carefully attend to the motivations
of respondents through instructions and other means. It may be neces-
sary to shorten the questionnaires and, although ¢ach respondent was
not asked to complete all questionnaires in the initial data collection,
further reductions in this respect might be warranted. Finally, it may
be necessary to collect job information from multiple sources (e.g., in-
cumbents, supervisors, and analysts) and through multiple methods (e.g.,
questionnaire, group interview, observation; sce Morgeson & Campion,
1997).

Levels of analysis. One of the advances made by O*NET has been to
expand our conception about the relevant levels of analysis in job anal-
ysis. Thus, not only arc the traditional individual (e.g., skills and abil-
ities) and occupational (e.g., education and licensure) levels included,
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but the organizational (e.g., formalization and centralization), industry
(e.g., type of industry), and economic (e.g., labor market information)
levels are included as well (Figure 4). It may be the case, however, that
expanding the levels of analysis has introduced unneeded ambiguity into
the descriptive system.

Data are commonly gathered at lower levels (e.g., individual), and
aggregated to higher levels (e.g., job or occupational levels). In other
instances, data are simply collected with reference to the higher level,
Differences among respondents arc generally viewed as random error
and eliminated through aggregation (Harvey, 1991). But as many have
emphasized, there must be both a conceptual and an empirical justifica-
tion for aggregation (Glick, 1985; James, 1982; Morgeson & Hofmann,
1999). This is the case for most of the domains in the content model.
Some of the domains, however, contain constructs that should be con-
ceptualized at levels of analvsis other than the occupational level.

For example, work styles have been typically conceptualized and
measured at the individual level. In addition, culture (from the organi-
zational context domain) is commonly recognized as an organizational-
level variable (Schein, 1992). There is, as yet. little theoretical reason
these variables should be able to ditferentiate among occupations within
an organization, or show correspondence within an occupation across
organizations. Consequcntly, it 18 not surprising that these descriptors
demonstrated relatively lower levels of interrater reliability and differ-
entiation among occupations when compared to the other descriptors.
The content model should be further developed to incorporate levels of
analysis issues.

True score model. Most arcas of psychological measurement are
based on classical test theory and a true scorec model (Nunnally & Bern-
stein, 1994). This model assumes: (a) that a true score cxists, (b) the
goal of measurement is to approximate the truc score, and (¢) measure-
ment variation or error can be climinated through aggregation. Apphied
to describing occupations, this would imply that there is a true score for
any particular occupation on any given descriptor. If this is the case,
accuracy is predicated upon obtaining a reasonably large sample of re-
spondents. O*NET is based upon these assumptions. For example, it
recognizes multiple sources of error, it uses averaged responses to cal-
culate point estimates, it uscs large numbers ot raters to get accurate
measures, and it cstimates the reliability of 1ts measures.

Although appropriate in many mcasurement contexts, perhaps the
true score model is not ideal for occupational analysis. As every job an-
alyst has obscrved, there s often wide variation within job titles (Har-
vey, 1991). Furthermore, some have suggested that the fundamental
nature of work is changing ( Howard, 1995), and viewing jobs as static
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Figure 4: Levels of Analysis in O*NET
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entities is no longer tenabic (Carson & Stewart, 1996). Human resource
innovations, such as organizing work around teams with only loosely de-
fined tasks and responsibilitics, would appear to dilute the notion of true
scores for occupational descriptors. In addition, there is evidence that
job duties may change with experience on the job (Borman, Dorsey, &
Ackerman, 1992), leading to questions about how much variability can
exist within an occupation before it 1s no longer viewed as the same job.
Perhaps generalizability theory (Cronbach, Gleser, Nanda, & Rajarat-
nam, 1972) is a viable alternative to the truc score model because of
its ability 1o partition sources of variance into cffects due to a range of
factors (c.g., descriptors, respondents, occupations, organizations, etc.)
relevant to the job analysis context. O*NET, as well as any other job anal-
ysis system, will have to address these issues as we attempt to describe
the changing nature of jobs as we move into the next century.

Conclusion

The O*NET provides a highly usable and inexpensive methodology
for analyzing jobs. The structured self-reporl questionnaire format of
thc O*NET’s rating scales 1s much casier to usc than the analyst-based
and largely narrative format of the DOT In addition, it will be readily
available for public and private sector use through information technol-
ogy (e.g., Internet). This suggests that the O*NET will have a great im-
pact onresearch and practice. Itis certain to provide many years of good
service to the public, just as the DOT did.
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