Job analysis — time for a paradigm shift
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Job analysis, a major form of job measurement, is essential for
a whole range of job related personnel functions and is often
central in debate and legislation surrounding fair labour practice,
equal opportunity and pay. This article deals with the
behavioural-science contributions to the field. Job analysis and
particularly quantified job analysis is discussed in detail and
some methodological issues are highlighted. The author also
deais with job design, ie. the measurement of job content for
job-design purposes. Aspects like skill variety, task identity, task
significance, autonomy and feedback are scrutinized. Problems
and implications regarding validity and reliabitity are discussed.
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Werksanalise, 'n belangrike vorm van werksmeting, is baie
belangrik vir 'n hele reeks van werksverwante personeelfunksies
en is telkemale 'n sentrale punt in die debatering en wetgewing
in die arbeidspraktyk, gelyke geleenthede en besoldiging.
Hierdie artikel benader die bydraes tot die veld vanuit 'n
gedragswetenskaplike standpunt. Werksanalise en spesifiek
kwantitatiewe werksanalise word in detail bespreek en sekere
metodologiese geskilpunte word uitgelig. Die skrywer bespreek
verder ook werksontwerp, naamlik die meting van werksinhoud
vir werksontwerpdoelstellinge. Aspekte soos vaardigheids-
variansie, taakidentifisering, taakbeduidenheid, outonomie en
terugvoering word ontleed. Probleme rakende betroubaarheid en
geldigheid word bespreek.
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The role played by job measurement in human resource
theory building and practice is emphasized by the fact that
most human-resource functions depend on the collection,
analysis and interpretation of job-related data. Job analysis,
a major form of job measurement, is essential for a whole
range of job related personnel functions and is often central
in debate and legislation surrounding fair labour practice,
equal employment opportunity and equal pay. With the ad-
vent of the labour court in South Africa, human-resource
managers will undoubtedly be sent back to their drawing
boards to examine fundamental practices. They may find, in
doing so, that the field of job analysis is itself in need of
fundamental reform.

It cannot be contended that insufficient attention has been
paid to job analysis and its concommitant measurement
aspects. The work of Jones, Hulbert & Haase (1953:173 —194);
McCormick (1976); McCormick (1979); Morsh (1962); Prien
& Ronan (1971:371-396); US Department of Labour (1972);
US Department of Labour (1974) testifies adequately to this
fact. An examination of the job-analysis field reveals suc-
cessive phases of development of stronger measurement
paradigms. The present paradigms, some 20 years old now,
are however, in need of pushing into the next phase of de-
velopment. Failure to have advanced the state of the art is
noted among others by Prien & Ronan (1971:371—396) and
Wickert (1980:419—-424):

‘The next book on job analysis must go out of its way
to present a well thought through explication of what
remains a messy problem: the pros and cons of various
measurement bases. This book is no help at all on
this admittedly complex matter.’ (p.421)

There are two major sets of contributors to the field of
job measurement: Behavioural scientists and industrial en-
gineers (Figure 1).

This paper focuses on the behavioural-science contribution
to the field. Within the behavioural-science domain two fur-
ther subsets of contributors with different, but not unrelated
outcomes may be identified — job analysts and job-design
theorists (Figure 2).

Job analysis

The major purpose in job analysis is to gather information
about jobs. Job analysis may be defined as ‘any process of
collecting, ordering and evaluating work or worker related
information’ (US Department of Labour 1974:17).

Job analysis as a process started off purely in a descrip-
tive vein: Essay type description, functional job analysis,
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Dictionary of Occupational Titles (DOT). A detailed account
of these descriptive approaches is given by McCormick (1979).
Although attempts had been made to quantify certain aspects
within these approaches, they never went much beyond al-
locating percentages to time spent on tasks and the perfor-
mance of simple analyses on such data.

Quantified job analysis (QJA)

The 1950’s however, saw a major advancement in the develop-
ment of job analysis with attempts to quantify collected data
and then to analyse such data by factor-analysis procedures.
Three major areas of analysis may be identified; task-oriented
QJA, abilities-oriented QJA, and work-oriented QJA.

Task-oriented QJA

In this approach the focus of analysis is on the work activity
itself. The mainstream of activity in this domain has ema-
nated from the military with some contribution from civilian
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*‘If only it weren't for the people, the goddamned
people’ said Finnerty, ‘always getting tangled up
in the machinery. If it weren't for them, earth
would be an engineer's paradise.

— Kurt Vonnegut —

Figure 1 Measurement of job content.
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settings; Chalupsky (1962:62 — 66); Christal (1974); Dunnette
& Kirchner (1959:42] — 429); Krzystofiak, Newman & Ander-
son (1979:341-357); Miller (1962); Morsh (1964); Saunders
(1956); Fleishman (1967:1—10); Lissitz, Mendoza, Huberty &
Markos (1979:517 — 528); Theologus, Romashko & Fleishman
(1970); Jaspen (1949:449 —459); McCormick, Cunningham &
Gordon (1967:417-430); McCormick, Finn & Scheips
(1957:358 - 365); McCormick, Jeanneret & Mecham (1972:
347 -1368). The applications have been mainly in making job-
classification decisions. In the past task-oriented analyses have
tended to be restricted to specific occupational or techno-
logical areas.

Abilities-oriented QJA

In this approach the underlying aptitudes and abilities re-
quired to perform the job are the centre of concern. Fleish-
man (1967) and Theologus, Romashko & Fleishman (1970)
identified 37 abilities that have relevance to human task per-
formance and developed scales for use in classifying tasks
in terms of such abilities. Lissitz et al. (1979) and Mobley
& Ramsey (1973:213 —225) used ‘ability required’ in various
job classification studies.

Worker-oriented QJA

In this approach the emphasis is on generalized human be-
haviours required to perform work, for example: ‘inspects
engine assembly’, and ‘develops five-year strategic plan’.
McCormick, Jeanneret & Mecham (1972:347 — 368) have been
principal contributors to this field in the development of the
PAQ. These researchers maintain that in the development. of
PAQ it has been their intent to incorporate job elements that
generally embrace the ‘spectrum of human behaviours’.

The general structure of the PAQ given below reflects this
aim.

PAQ Form A

Information input
Mediation processes
Work output
Interpersonal activities
Work situation and job
context
Miscellaneous aspects

PAQ Form B

Information input

Mental processes

Work output

Relationship with other
workers

Job context

Other job characteristics

—
QUANTITATIVE JOB ANALYSIS*

Task Oriented Abilities Oriented

Worker Oriented

1
JOB DESIGN

Job Design

(Occupational (Selection, (Full range Task Variety
classification, ocupational including job Task Autonomy
selection, classification, evaluation) Task Significance
developing job families)

task hierarchies)

*This classification would hold for job analysis in general. Highlighting it for QJA, however,
emphasises the importance of conceptually keeping these distinctions in mind for the end
purpose. The type of data collected can determine the nature of the outcome even when the job

analysis mode! is kept constant.

Figure 2 Behavioural science job measurement.
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The PAQ has been utilized in a number of personnel func-
tional areas but primarily with respect to job-classification
problems. Worker-oriented variables are more comprehensive
than task or abilities-oriented approaches, and can be used
to study likenesses and differences in requirements over a
whole spectrum of jobs.

Methodological issues

Contributors to this methodological domain include Cor-
nelius, Carron & Collins (1979:693—708) and Cornelius &
Lyeness (1980:155—163).

Typically multivariate statistical techniques such as com-
ponents analysis, factor analysis, cluster analysis, and multi-
dimensional scaling have been used to analyse data in QJA.
The approaches have been exploratory-descriptive rather than
hypothetico-deductive.

Differences in procedure and focus of the measuring instru-
ments in most studies, however, make it very difficult to com-
pare results and obtain cross validation.

The validity of the QJA process and the results obtained
are largely unknown. Consistent job information does not
necessarily mean it is accurate, comprehensive, and not con-
taminated. Research on how to estimate the validity of job
analysis is difficult, since there is almost no way of showing
statistically the extent to which results are accurate portraits
of the work. The most promising approach is to examine the
extent of convergence among multiple sources (analysts, in-
cumbents, supervisors) and multiple methods. Such multi-
method, multi-source research has yet to be conducted and
holds promise as a rich field for future research and
investigation.

The acceptability of QJA approaches is mixed (Milkovich &
Cogill, 1984:10/0—10/14). McCormick (1979), Dunnette (1979)
and Krzystofiak et ai. (1979) all report success in gaining ac-
ceptance by the employees and managers involved. However,
Gomez-Mejia, Page & Tornow (1979) and Christal (1974)
describe experiences in which managers refused to accept the
results of QJA. Gomez suggests that the statistical methods
used in QJA may be difficult for some managers to under-
stand; consequently, they could not adequately explain the
process of results to employees affected by the system.

Finally the efficiency of QJA is relatively unexplored.
Krzystofiak et al. (1979) report that one application required
one year of development and administration of the QJA, at
least one personnel professional, and direct costs between
$10 000 and $20 000 for computing and consulting. Further
they counsel that QJA approaches seem most appropriate in
moderate to large organizations (over 1 000 employees). The
practical utility of QJA, with its relatively complex procedures
and analysis remains in doubt for many organizations.

Although QJA has come a long way and is highly promis-
ing as a future analytical tool, a considerably higher level of
scientific rigour is required. Problems which require atten-
tion in the field of QJA are:

* Which subset of the total domain of behaviours/dimen-
sions to include at the outset. ‘You can only get out of
factor analysis what you put in’;

® g priori subjective decisions on cut-off points for factor
loadings;

® principle components vs. factor analysis vs. latent profile
analysis;

* whether to rotate;

* which method of rotation to use; and

® the final interpretation of the factors.
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The dimensions derived in most of the studies done to date
require more rigorous analysis and definition in terms of both
content and construct validity. In a study by Dunnette, Hough
& Rosse (1979), for example, dimensions assume a mixture of
job titles and processes with two of their dimensions being
termed Warehouse Supervision A and Warehouse Supervision
B. Are these two locations? Or are they two interpretations?
Krzystofiak, Newman & Anderson (1979) obtain 60 job
dimensions which lack any coherent internal logic. The
dimensions are interpreted in terms of semantics which range
from managerial supervision and decision-making (a process
or function) through gas: General (chemical:generic quality)
to rate (a concept from the laws of motion!).

Past practice has also been beset by problems of small sam-
ple sizes for the sophisticated multivariate statistical proce-
dures chosen to handle somewhat soft data only at ordinal
level of measurement. Studies have tended to be of a ‘one
off’ nature with no cross validation. Clarity is a further is-
sue. In concluding their article, Dunnette et al. (1979) state,
with respect to QJA techniques:

‘They hold great promise for overcoming many of the
conceptually difficult barriers that have so frequently
blocked careful and systematic study in the areas of
human resource planning and human resource utili-
zation! (p.51)

However, some typical jargon used in QJA for example,
by Tornow & Pinto (1976:410—418), is cast in the following
terms:

‘Finally hierarchical grouping analysis . . . was applied
to cluster analyse the D? matrix for identifying homo-
geneous groupings of positions. (p.417)

Job design

An area which is traditionally not associated with QJA but
which is directly within the domain of behavioural approaches
is the measurement of job content for job-design purposes.

The work of Turner & Lawrence (1965), Hackman & Old-
ham (1976:250-279) and Sims, Szilagyi & Keller (1976:
195-212) is central here and has led to the development of
the Job Diagnostic Survey (JDS) and Job Characteristics In-
ventory (JCI). What characterizes this area of research is that
the rater is required to consider the job as a whole rather
than rate the individual components as is done in most task
inventories.

In this area the task characteristics which have been studied
in detail include skill variety, task identity, task significance,
autonomy, and feedback.

Skill variety

The degree to which jobs require a variety of different ac-
tivities in carrying out the work, which involve the use of
a number of different skills and talents of the employee.

Task identity

The degree to which the job requires completion of a ‘whol€’
and identifiable piece of work, e.g. doing a job from begin-
ning to end with a viable outcome.

Task significance

The degree to which the job has a substantial impact on the
lives or work of other people — whether in the immediate
organization or in the external environment.
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Autonomy

The degree to which the job provides substantial freedom,
independence, and discretion of the employee in scheduling
the work and in determining the procedures to be used in
carrying it out.

Feedback from the job itself

The degree to which carrying out the work activities required
by the job results in the employee obtaining direct and clear
information about the effectiveness of his or her performance.

Relationships between these task dimensions have been
found with measures of motivation, satisfaction, perfor-
mance, role stress alienation and job involvement among
others (Hackman & Oldham, 1975:250-279).

More recently however, the validity of the job-design studies
have been questioned by Aldag, Barr & Brief (1981:415—431),
and O’Reilly, Parlette and Bloom (1980:118 —131), who, among
others, have identified the following variables as influencing
outcomes of the JDS in particular:
¢ [nformational influence,
¢ the <ocially construed nature of jobs,
¢ role,

e expectation,

¢ conformity, and

efunctional speciality or department.

A fair amount of systematic variance in perceptually meas-
ured job characteristics is associated with non-job-centred
variables. These findings have led O’Reilly et al. (1980) to con-
clude that one’s frame of reference as represented by factors
such as past experiences, present roles and socialized expec-
tations, may result in different perceptions and definitions
of the same job.

Aldag er al. (1981) conclude that both the JDS and the
JCI are based on restrictive assumptions concerning task
dimensionality.

O’Reilly and Caldwell (1979:157 —165) conclude that the
influence of the above variables may be reduced if more ob-
jectivity measures such as cycle times and the number of ope-
rations performed are used.

Aldag et al. (1981) suggest that there is a need to examine
more fully the issues of task dimensionality and that a ‘fur-
ther measurement strategy that is likely to open new avenues
of theorizing is reliance on job analysis data generated by
the use of a job (or task) inventory. (p.428)

Two critical problems are apparent:

(i) Whether or not task inventories are free from perceptual
biases of the kind mentioned by O’Reilly et al. (1980) is
as yet an unknown factor. Only one study could be found
which examined the background of the rater with respect
to the JDS (Hakel & Smith, 1979:677).

(i) Whether or not task inventories as presently constructed
are suitable measurement bases is questionable.

Thus far the only psychometric rationale advanced for their
use is the high reliability of the scales (Morsh & Archer, 1967
and Cragun & McCormick, 1967).

McCormick (1979) concedes that reliability of responses
does not provide evidence of validity. However, the only ‘evi-
dence’ for validity which has been advanced is a study by
Christal (1969) which reports on the efforts of a group of
trainers in the Air Force who refused to accept the validity
of occupation survey results in their area, and set about to
gather evidence that the data were in error; yet at the end
of their investigation, they had to accept the inventory results
as being basically valid.
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Cornelius & Lyeness (1980) may therefore be somewhat in
error on this point when they maintain ‘research evidence
exists suggesting that incumbents can make reliable and valid
ratings of this sort! (p.155)

One is forced to question the validity of a task inventory
where the entire value of a job is determined primarily by
time spent, importance, and learning-time dimensions. What
about the complexity of the task? One may well ask. The
dimension ‘learning time’ on the other hand is so all-
embracing as to include virtually all value aspects associated
with job requirements.

An argument put forward for not including further job
dimensions is that others that have been considered are more
subjective (McCormick, 1979). Do we, however, assume that
time spent, importance of a task, and learning time constitute
overall construct validity because these are the only dimen-
sions which can be found to be reliable? This is what promi-
nent researchers in the area would appear 1o have been doing.

Conclusion

The dimensions on present task inventories are either severe-
ly limited or so holistic as to describe everything.

The ‘frame of reference’ factors identified by O’Reilly, et
al. (1980) must also affect task inventories. However, they ad-
vocate the use of task inventories for solving some of the
inherent problems in the JDS/JCI.

Task inventories are often limited to specifics and hence
lack validity generalization. If they lack validity generaliza-
tion they will be extremely limited in application to cases con-
cerning fair labour practice, equal employment opportunity
and equal pay.
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