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APPLI| CATI ONS OF THE pDAcuM OCCUPATI ONAL ANALYSI S METHODOLOGY

TO HEALTH OCCUPATI ONS EDUCATI ON

. 1
Terrance P. O Brien

Abstract: Addressed in this article is the potential value of the
“Devel oping a Curriculunf occupational analysis nethodol ogy in
curriculum devel opment for health occupations education prograns.
Basi cal |y a workshop approach to the identification of

occupational duties and tasks, this is a highly flexible

met hodol ogy which is growing in popularity among those involved in
per f or mance- based vocational curricul um devel opment. Strengths
and weaknesses of using this approach are presented in context of
traditional procedures and possible applications to health-related
programs are discussed. This approach appears to conpensate for
many of the problematic aspects of conventional occupational
analysis and provides a viable alternative for curriculum

devel opnent specialists in health occupations education.

“Devel oping a Curriculunt (DACUM) refers to a conprehensive set of

procedures for the devel opnment of vocational curriculumoriginally

1Terx'ance p. O'Brien, Ph.D., i s an Assistant Professor at the Center
for Vocational and Adult Education, Auburn University.
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desi gned by the Experinental Projects Branch, Canada Departnent of

Manpower and |mmigration and the General Learning Corporation of New
Yor k. In practice, however, it has cone to refer to a particul ar

met hodol ogy for conducting occupational analysis. Cccupational
analysis is defined as a process “by means of which the essenti al

el ements of an occupation, or any part of an occupation or activity,
are identified and listed for instructional purposes” (Frylund, 1970,
p. 1). DACUM is basically a workshop approach to the identification of
functions and tasks associated with a specified occupation or
occupational cluster. The DACUM technique has been utilized and
refined by many educational agencies and is beconming increasingly
popul ar among training departments in business, industry, and public
admini stration.

The former National Center for Research in Vocational Education,
now the Center on Education and Training for Enpl oyment, has been
involved for some time in the devel opnment and pronul gation of the DACUM
met hodol ogy. Since 1976, the Center staff has conducted nore than 125
DACUM wor kshops, trained numerous workshop facilitators, and published
a DACUM Handbook (Norton, 1985). Their collective inpact on the
growing utilization of the nmethodol ogy has been significant.

Wil e the DACUM technique is rather innovative and possesses many
attractive features, it has not been fully substantiated by research.
Claims are made that this is a research procedure which generates a
vi abl e research base for vocational curriculum devel opment.  Sone
findings have been published that denpnstrate this to be the case
(OBrien, in press). No findings have been published to refute the

position that DAcuM yields reliable and valid results. Al though there
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is clearly a need for further investigation into the efficacy of this
O'Brien: Datam Occupational Analysis to Health Education
techni que, local and programspecific applications of the technique can
be made with a relatively high degree of confidence.
Curricul um Devel opment Through Task I nventory

In recent years, projects using occupational analysis for purposes
of vocational curriculum devel opment have tended to enploy the task
inventory technique. A survey research approach to occupational
analysis, task inventory generates “a list of appropriate (function)
and task statements covering the tasks perforned by workers in an
occupational area” {(Melching & Borcher, 1973, p. 3). Task inventory
has becorme highly refined and sophisticated as a specialized research
procedure. Extensive devel opnental work on this procedure has resulted
in the availability of substantiated guidelines for nethodol ogical
questions such as delineation of occupational scope, task definition,
instrument design, sanple selection and stratification, and data
analysis. United States nmilitary analysts, the former National Center
for Research in Vocational Education, the Vocational-Techni cal
Education Consortium of States, the Interstate Distributive Education
Curriculum Consortium and others have contributed significantly to the
devel opnent of task inventory. Notable anmobng these were the
devel opnent of the Conprehensive COccupational Data Analysis Prograns
(CoDAP) by the United States Air Force (Christal, 1974; Schroeder,
1975) and the adaptation of CODAP by the former National Center for
Research in Vocational Education in the creation of a program for
vocational education, the Task Inventory System (TIS) (Melching &

Borcher, 1973). The Center had particular inpact on the field with the
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publication of a five volume series entitled Performance Content for

Job Training (Amerman, Essex, Mead, & Pratzner, 1977).

Task inventory is fanmiliar to nost health occupations educators
through the efforts of the Vocational - Techni cal Education Consortium of
States (V-TECS). V-TECS conducts task inventory projects and devel ops
related curriculum guides for a nunber of different occupational areas,
including health. The organization has published instructional
catalogues for the training of licensed practical nurses, nursing
assistants, hospital ward clerks, health care workers, dental
hygi eni sts, dental assistants, dental laboratory technicians, nedical
assistants, nedical laboratory technicians, nedical record technicians,
energency nedi cal technicians, operating room technicians, radiography
technicians, respiratory therapists, surgical technicians, and other
occupational specialties in the health field. V-TECS catalogues are
wi dely used for curricul um devel opment purposes at both secondary and
postsecondary | evel s of education.

Task Inventory Procedures

Task inventory involves four broad steps: (a) definition of the
scope of the occupational analysis, (b) preparation of an initial
listing of functions and tasks, (c) verification of the initial
listing, and (d) data analysis and conpilation of the final listing of
functions and tasks. These steps are described in the follow ng
section:

1. A task inventory project begins with specification of the
occupational scope of the study; the particular occupation or

occupational cluster to be examned is specified.

55
https://stars.library.ucf.edu/jhoe/vol4/iss2/6



2. AnO'BiikAl Datakh TripdtienaliApkiyis taMed|fs iR hedtisked to be

performed by workers in the target occupation is devel oped; usually on
the basis of a review of literature pertinent to the occupation being
studied. Such a review would typically include conpleted task
inventories, curriculumguides, instructional materials, evaluation
instruments, technical nmanuals, and so forth. The initial listing is
sonmetimes reviewed by a group of selected occupational experts before
the verification process begins.

3. During verification, the task listing is distributed to a
| arger nunber of qualified, incunmbent workers in the occupation of
concern to obtain their ratings of selected task attributes. The
preferred node for verification is survey research and, although there
are different approaches to the adm nistration of such surveys, great
care is given to criteria for respondent selection, design of
appropriate sanpling strategies, utilization of established rating
scales, and related matters. The verification phase is usually
designed to elicit information concerning selected attributes of tasks
such as task occurrence, inportance, frequency, criticality, and
difficulty.

4. The final step in a task inventory project involves the
statistical analysis of survey data, establishment of decision criteria
for task selection, and conpilation of the final listing of functions
and tasks for the occupation

According to Melching and Borcher (1973) and others, “the results
of the task inventory can be validated and checked for stability using
conventional statistical techniques” (p. 3). Mreover, the reliability

and validity of this methodol ogy have been well-docunented during the
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last three decades. Reliability of task inventory results can be
deternmined by admnistering the same survey to the sane group of
respondents one or two weeks apart and then conparing responses
(McCormick, 1976). Bn alternative technique is to conpare survey
responses from one sanple with those obtained froma second sanple with
simlar characteristics (Gael, 1983). A common, although statistically
untenabl e, nmethod for determining the validity of task inventory
results is to conpare responses fromincunbent workers with those of
first-line supervisors. The optinal, but nost difficult, approach to
the determination of validity is to conpare task inventory results with
actual job performance data (Gael, 1983).

Concerns Regarding Task Inventory

In spite of its sophistication, task inventory is subject to
several criticisms which concern those who utilize such studies for
curriculum devel opment. A frequent criticismis that, in practice, the
initial listing of functions and tasks is usually devel oped by an
educator or curriculum specialist (someone other than an incunbent
occupational expert) relying on secondary sources of information.

Anot her criticismis that there is often great disparity in the scope
of the individual task statements. Some task statements are very
narrow and specific in focus, while others are very broad and general.
Proper organization and structure are often lacking in |istings

devel oped through task inventory. Tasks that are logically related to
one another are often found di spersed throughout the Iisting.
Redundancy and repetitiveness anong tasks are frequently evident in
listings generated in this manner. \hen identified, functional

groupi ngs of tasks sonetimes seemartificial and fail to provide
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meani ngf ul organi zation or structure to the listing. Task inventory
O'Brien: Datam Occupational Analysis to Health Education
al so tends to generate lists of functions and tasks which are
inordinately long. Melching and Borcher (1973) indicate that a “task
inventory should contain at least 200 and not nore than 600 task
statenents” (p. 8). In practice, it is comon for such lists to
include as many as 500-1,000 task statenents. Cbviously, lists of that
length are unwieldy and extrenely difficult to utilize effectively in
the design of vocational curricula.
Overview of the DACUM Approach

The DACUM approach to occupational analysis involves the
organi zation of a panel of 8-12 practicing experts in the occupation
being examned. Depending on the size of the panel, 6 to 10 nenbers
shoul d be expert incumbents in the occupation and 2 panel nenbers
shoul d be imrediate supervisors of persons enployed in the occupation.
This organization is recomrended to provi de a nanageabl e group size and
to capture potential discrepancies between enpl oyee perceptions and
supervisory expectations of work performance. Menbers of the panel
shoul d be carefully selected to obtain the nost know edgeabl e and
conmpetent individuals possible. The outcones of the DACUM process can
be no better than the panel nenbers asked to create them

Once sel ected, the panel of expertsisassenbled for a two to
three day workshop during which they generate a "DACUM chart" for the
occupation: a graphic profile of the functions and tasks perforned by
workers in the occupation under study. A facilitator trained in the
DACUM process, but preferably not an expert in the occupation being
exam ned, |eads the panel through the workshop assisted by a recorder.

Utilizing brainstornming, discussion, and consensus-building strategies,
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the facilitator assists the panel in identifying and organizing

occupational functions and tasks, thereby creating the DACUM chart.
Functions and tasks are sequenced on the chart according to the order

in which they are nost |likely to be encountered by a new enpl oyee in

the position.

Steps in the DACUM Process

According to Norton (1985, pp. 35-36), the mjor steps through
which the facilitator guides the panel of experts during the workshop
i ncl ude:

1. Oientation to workshop procedures,

2. Review of occupation of concern (occupational scope),

3. ldentification of functional areas of responsibility,

4. ldentification of specific tasks associated with each
functional area,

5. Review and refinement of function and task statenents,

6. Sequencing of function and task statenents.

Dependi ng on the needs of the sponsoring agency, the panel night
al so be asked to generate additional information, such as the
identification of those tasks perforned by entry-level enployees.

I nportance, frequency, difficulty, and other attribute ratings for each
task could easily be provided by members of the panel. In the analysis
of occupations in the health field, for exanple, it would be val uable
to ask the panel to identify performance standards and safety factors
associated with the execution of each task.

The DACUM technique can be used to exanmine virtually any
occupation, regardless of technical conplexity or level of

responsi bility. It has been enpl oyed to analyze hundreds of different
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therapists. Resulting occupational performance profiles usually
contain 8-12 duty areas and 50-200 task statenents. The profiles are
sonetimes incorporated in survey instrunents and distributed to a
| arger group of occupational experts for verification and/or collection
of additional data
DACUM Handbook

The DACUM Handbook (Norton, 1985) has become the principle source
docunent on the DACUM net hodol ogy and has been instrumental in the
pronul gation of the technique. An exam nation of the handbook’s
contents provides detailed instructions for conducting an occupati ona
analysis with DACUM. In addition to information about the nature of
DACUM, the purposes of DAcUM, how to plan a workshop, and how to
conduct a workshop, information is provided concerning all four of the
mej or phases of traditional task inventory

Anal ysi s of the DacuM Methodol ogy

Despite certain declarations in the text of the DACUM Handbook, it

seens that the DACUM technique per se is not a radically different
approach to occupational analysis. Rather, it appears to be an
attractive and potentially val uabl e approach to the devel opment of an
initial task listing. It is also a realistic alternative for

devel oping a listing of functions and tasks for an occupation or
occupational cluster when conditions do not warrant or resources do not
pernmit a nore traditional task inventory. Mreover, the basic
technique is so flexible that it can be enployed to develop |istings of
al nost anything on which one woul d wish a group to reach consensus

The met hodol ogy can be easily adapted to facilitate the devel opnent of
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conpetency lists, conceptual maps, goals and strategies, as well as
plans and procedures.

As a technique for developing an initial task |isting, DACUM is
extrenely appealing. The technique appears to conpensate for al nost
all of the major shortcomngs of the traditional approach to this step
in occupational analysis. Information is obtained directly from
primary sources, incunbent workers and supervisors, not from secondary
sources in the literature. The technique tends to generate a nore
manageabl e, and hopefully nore nmeaningful, list of functions and task
st at ement s. Since all of the functional areas are identified first,
providing an overall framework for task generation, the resulting list
is likely to exhibit greater consistency, organization, and structure.

In regard to the utilization of the DACUM techni que as an
al ternative approach to occupational analysis, both the advantages and
certain caveats should be considered. As indicated by Norton (1985),
the advantages of the DAcCuM technique include the follow ng:

First, it is a quick process; one that can be conpleted in only

two or three days once comittee members have been identified.

Secondly, DACUM is certainly inexpensive when conpared to the cost

of traditional occupational analyses ($1,000 to $2,000 will cover

the cost of nost DACUM workshops). Finally, the end product of a

DACUM anal ysis, a conplete conpetency profile of an occupation,

can be favorably compared in validity with any other nethod.

(p. 3

In this instance, Norton (1985) conpared the two to three day
DACUM workshop with the entire process of traditional occupational

analysis. This is a case of taking one conmponent out of an overall
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with some caution. |If one does not account for some type of procedure
for verification of the occupational profile, or for careful and
thorough data analysis, two of the clains are clearly justified. A two
to three day workshop is certainly quick when conpared to the nmonths
involved in conducting a task inventory project. It is also

i nexpensive, even though the figures nentioned by Norton may not
include all of the direct and indirect costs associated with a DACUN
wor kshop.

The claim concerning the validity of a conpetency profile which
has not been verified should be considered carefully by anyone
contenpl ating an application of the DACUM technique. Throughout the
handbook, the DACUM technique is referred to as a reliable “research
procedure” which generates a valid “research base” for vocational
curriculum devel opment. These positions have not been fully documented
by research evidence. In a study designed to address the reliability
and validity of a DACUM generated occupational profile, however, the
author did find the profile to possess a high degree of reliability
(>.90) and substantial construct validity. The construct validity of
the profile was manifested both when the |isting was considered as a
whol e and when it was considered in terms of separate functions.

Essentially, the concern here involves the need for enpirical
verification and the degree to which one wishes to generalize the
results of a DACUM application. Norton (1985) acknow edges two basic
attitudes toward the issue. One attitude is that verification adds
little or nothing to the quality of the occupational profile and only

increases the costs of research. The other attitude is that
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verification of the profile is essential due to the fact that the DacuM

panel of experts does not represent an adequate sample of occupati onal
i ncunbents.  Norton suggests that if some formof verification is
desired, a sinple review of the profile by an existing program advisory
committee or a specially convened verification commttee will suffice.
When viewed strictly froma research perspective, the adequacy of a
sanpl e of 12 subjects is certainly questionable. Typically, one is
concerned with obtaining a sanple of adequate size in relation to the
popul ation fromwhich it is drawmn. |In nost cases, consideration of
stratification variables such as geographic region, type of

institution, and occupational category are also of interest and have
the effect of increasing the nmininmmsanple size required for analysis
purposes. Quantitatively, “a sanple should be |arge enough so that it
can be stratified in several ways and still allow nmeaningful

statistical conparisons between subsamples" (Gael, 1983, p. 116).
Statistically, the capacity for naking inferences and generalizations
in regard to an occupational profile generated by 12 individuals is
severely limted. Fromthis point of view, verification through survey
research is critical to the confident application of such a profile to
curriculum devel opnent.

When viewed pragmatically, the need for verification actually
varies fromsituation to situation and there are many instances in
which the utilization of inferential statistics would be unnecessary or
irrelevant. Such statistics would be highly inportant if one were
devel opi ng national standards or a curriculumto be inplenmented
uniformy nationwide. In designing curriculumfor a specific program

in a specific community, however, one would probably have little need
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for verification would be inappropriate. Utimtely, this issue should
be resolved at the application level. It should be deternined on the
basis of what is appropriate for each specific set of needs and
ci rcunst ances.

Applications of DacuM to Health Cccupations Education

The pacuM met hodol ogy offers curricul um devel opers in health

occupations education an additional tool which can help themto resolve
a nunber of curriculumrelated problems. Although it is no panacea and
woul d not be appropriate for all curriculumprojects in health
occupations education, it does provide an excellent alternative
approach in many situations. Best of all, it is an alternative
approach that can be used by any health educator conpetent in managing
group discussion and consensus-buil ding and equi pped with a copy of the
DACUM Handbook.

V-TECS Ver sus DACUM

One curricul um problem faced by health occupations teachers, as
wel | as teachers in other vocational prograns, is the difficulty
in utilizing the V-TECS catalogues and simlar materials designed for
their occupational areas. The task listings contained in many of these
docunents are fraught with all of the weaknesses associated with the
task inventory methodology. Mreover, a V-TECS catalogue is based on a
study conducted within a single state which may be far renoved froma
given state in which it is being inplenented.

Teachers often perceive these task listings as being out of date,
inconplete, repetitive, disorganized, and generally of little value in

devel oping curriculum DACUM provides a viable alternative for the
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teacher faced with this problemon the local level. Instead of

struggling to adapt a problematic task listing devel oped el sewhere to
the needs of the local comunity, the teacher can easily conduct a

| ocal pacuM workshop and generate an occupational profile custom nade
for that situation. The local advisory conmittee would be an excellent
source for identifying the panel of experts and the activity would
possess a concomtant public relations value for the |ocal program

Congruence Between Work Force and Configuration of Programs

A related problem faced by curriculum devel opers in health
occupations education concerns the congruence between the occupationa
structure of the work force in the health care industry and the
configuration of prograns in health occupations education
Hi storically, educational and training prograns for health care
practitioners have been structured to focus on various occupational
specialties in the health care field. The occupational structure of
the health care industry is changing, however, with nore enphasis being
pl aced on the need for nulti-skilled workers. According to infornmation
obtained fromthe National Multi-Skilled Health Care Practitioner
O earinghouse (1988), these health care workers are described as
foll ows:

Multi-skilled health workers are persons who are cross-

trained to provide nore than one function, often in nore than one

discipline . . . conbined functions can be found in a broad

spectrum of health related jobs ranging fromthe non-professiona
to the professional |evel including both clinical and managenent

functions. (p. 2)
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The trend toward increased frequency of interdepartnental
assignnents has created a heightened need for cross-training and a
greater demand for nmulti-skilled workers. Since the utilization of
mul ti-skilled workers reduces |abor costs, .this trend can be expected
to continue and expand. Jaffe, Oglesby, and Drewes (1982) suggested
that health occupations educators must be sensitive to this trend and
devel op program nodifications to respond to the changi ng manpower needs
in the health care field.

The response to this trend by curriculumplanners in health
occupations education has been to utilize nmore of a cluster approach in
program design. A significant problem exists, however, in devel oping
curricula for such programs. Alnost all of the task or conpetency
lists currently available focus intensively on one occupational
specialty in the health field. Therefore, planners encounter the
conpl ex problemof attenpting to integrate a number of different lists
in order to create a foundation for curriculum developnent. This is an
intricate, tedious process which presents a formidable barrier to even
the most experienced curriculum designer. In this situation, it would
seem nore expeditious to enploy the DACUM technique tO create a single
conmposite performance profile for the occupational cluster of concern.
Essentially, it would be a matter of organizing the panel of experts in
a manner that reflects the nature of the occupational cluster for which
the program is intended. The panel would be conposed of
representatives fromdifferent specialty areas commonly linked in
cross-training. The resulting DACUM chart woul d be conprehensive in

nature and would provide an adequate base for curriculum devel opnent.
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The DACUM approach represents a superior alternative to the subjective

integration of a series of highly specific task or conpetency lists by
a curriculumspecialist or conmittee. [Its utilization could do much to
facilitate the design of curricula for cluster prograns and, by
extension, enhance the marketability of program graduates.

Flexibility of the DACUM Techni que

The flexibility of the DACUM technique nekes it adaptable for use
in alnost any curricul um devel opment project and nay provide structure
to a process which is sonetines a bit chaotic. State approved courses
of study, for exanple, are usually devel oped by task forces or
curriculum conmittees which meet periodically and determne curricul um
content through discussion and agreement. Depending on the background
and perspective of the particular group, curriculummy be expressed in
the formof tasks, conpetencies, objectives, topics, activities, or in
some conbination of these forms. Procedures used for discussion and
consensus-buil ding in such groups are often informal and tend to be
subject to the varying influences of personalities, vested interests,
and politics. The basic procedures involved in conducting a DACUM
wor kshop can be used with any formof curriculum content and need not
be restricted to functions and tasks. DACUM guidelines for managenent
of the group interaction process and the simple techniques used to
visually depict the curriculumas it is devel oped are highly amenable
to the task force or curriculumcomittee scenario. Applications of a
nmodi fi ed DACUM net hodol ogy to the work of such groups may enhance the
objectivity of their procedures and inprove the caliber of resulting

curricul a.
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approaches to curricul um devel opnent, such as task inventory or sone
other form of survey research, should find DACUM to be a superior
technique for developing an initial listing of the content to be
included in the survey instrument. Since DACUM requires that input be
obtained directly fromoccupational or content experts in a structured
manner, all of the deficiencies of the customary approaches to this
step can be avoided. Constructing an initial listing through content
anal ysis, interviews, or observations tends to be tine-consum ng,
subjective, and prone to error. By augmenting their research
procedures with the DACUM process at this early stage of analysis,
organi zations |ike V-TECS can reduce costs and increase their
ef fectiveness at the sanme tine.

Concl usi ons

It is clear that the DacuM net hodol ogy is increasing in popularity
as an alternative approach to occupational analysis. Since few
research findings have been published which tend to substantiate the
reliability of the procedure and the validity of a resultant DACUM
chart, careful consideration should be given to specific applications.
Whi | e workshop techni ques have becone highly refined, DacuM has not yet
been proven to be an independent research procedure that yields
reliable and valid results. The need for verification of an
occupational profile generated through DACUM renmins an issue and is
dependent on the nature of each different application.

DACUM is an appealing technique for a nunber of different reasons.

One inportant reason, as indicated by Walters (1988), is that it
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directly involves business and industry in the curricul um devel opment
process as stipulated bel ow

In planning for curricula change and devel oping a framework for

the future, vocational educators should reinforce, strengthen, and

continue to work in partnership with the private sector, utilizing
business and industry personnel on program advisory conmittees to

update specific prograns. (p. 38)

Wor kshops of this type represent excellent opportunities for
facilitating such partnerships and ensuring sound vocational curricul a.
Anot her domi nant reason for the appeal of DACUM is that it provides a
realistic, practical alternative for the [ocal vocational educator
engaged in curricul umdevel opnent or revision. Mst |ocal teachers
have neither the resources nor the expertise to conduct conplex task
inventory studies. \Wien confronted by situations in which no sound
data are readily available, DACUM provides teachers with a viable
option. This feature al one makes DACUM worthy of sonme nerit.

The structured nature of the DACUM workshop offers those involved
in task inventory with a technique for developing an initial task
listing that is greatly superior to current practices. The flexibility
of the nethodol ogy provides all vocational educators new neans of
managi ng different types of curricul um devel opment activities and
resol ving conpl ex curricul um probl ens.

Recomrendat i ons

Further research is needed concerning the efficacy of the DACUM
met hodol ogy and its capacity to function as an independent, stand-al one
procedure. Educators, including health occupations educators, need to

know more about the reliability of the technique and the validity of an
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validity shoul d be investigated, including construct, concurrent, and
predictive validity. Investigations should focus on replicating the
reliability and construct validity data exhibited in earlier research,
as well as on determning how well a DACUM profile correlates with task
listings generated by traditional methods and how well such a profile

serves as a predictor of actual job performance measures.
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