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Chapter 1

Introduction

Problenm

Vocational and technical education has assumed a new
importance in the United States, The shortage of workers in
many technical, skilled and semi-skilled jobs; the increased
unemployment and under-employment of youth; the need for
retraining of workers displaced by automation; the continuing
education required of workers confronted with new technological
devices; the rising demand for improved education opportun=
ities both at the secondary and postesecondary levels all are

factors which force a new look at this nation's occupational
education,

The broad aim of this study was to develop articulated pro=-
grams of vocational educ:tion at the non=baccalaureate degree
level designed to reduce the discrepancy that presently exists
between vocational training programs and skill requirements
of emerging jobs. Planning and implementing such training
programs requires a system for continuously asseasing human
resources emplcyment opportunities and vocational educational
training programs, as well as 2 means for determining what
current and newly emerging jobs form into common clusters.
Thus the objective of the study was to develop a dynamic
system for inputing data on human and occupational resources
such that vocational education programs could be developed to
meet current and future occupational needs,

However, planning vrograms of vocational and technical
education, in light of the above problems to prepare in-
dividuals for employment in a changed and changing socliety
of technological work, is an increasingly complex problem,
For an example, much concern over unemployment has been
based on the realization that existing labor force skills
do not match skill demands of emerging job clusters, More
and more workers are displaced each year by autemation and
the difficulty of absorbing these workers in the labor oo
market increases, ~Crant Yenn, commenting on 'the impact of




technology, says that

Technology, as it deastroys jobs, also creates
new ones; for example, while elevator operators
are losing their jobs to automatic elevators, new
jobs are created in the design, building, sale,
installation, and servicing of the new equipment.
But the newly created jobs are not likely to be filled
by the displaced workers unless they have the educa-
tional potential and training opportunities to meet
the requirements of the new job. The problem, then
18 one of distribution of the labor force, of matching
job requirements and the potential people to meet them.
(Venn, 1964 pp. 19-20)

The gap between preparation for job entry and skill
requirements of new jobs is expected to widen. The need
to keep study programs up to date and the necessity of know-
ing what kind and how many workers should be in training
to serve the needs of new technology is becoming acute.
Willard Wirtz summarized this point as follows:

What this means in terms of educational needs 1is
obvious. Ve simply cannot any longer affort to

let boys and girls leave the educational system
unprepared to use their minds as well as their muscles.
We must, in one way or another, see to it that they
have vhat today's -~ and tomorrow's - labor market
requirec. The margin for educational error or faillure,
which is what the unskilled jobs in the old work

force constituted, has been taken up by the machine.
(Wirtz, 1963, p.2)

Whaet we f£ace in preparing workers to meet the new
technology 18 change. ¥hile we have always been aware of
the occurrance of changes in the occupational structure, it
seems that only recently have educational leaders become
avare of the inadequacy of the niodel for assessing human
resources, job opportunities, and vocational educatiom
programs in order to keep up with preparing workers to meet
changes in occupations. WYhat 1s now taking place for which
we are unprepared to meet, is the change occurring in the
rate of change in the new technology; that is, the exponential
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pace in the rate at wvhich new job functions and relation-
ships are being modified and replaced. Unless we gear up
the means of planning for vocational and technical education
programs to keep pace with the changes brought on by this
new technology, its potential for new change and the rate

at which change is taking place, we will be expecting newly
trained workers to meet jobs different only in degree when
instead we should be plaaning for them to meet jobs, as
Donald Michael puts it, "so different in degree as to be

a profound difference in kind." (1962, p.5) These changes
are breaking down the old industrial trend toward more and
more people doing either simple or undifferentizsted chores.
The increasing diversity in today's technologicelly changing
occupations is demanding workers of very diverse, highly
specialized competencies.

However, the full impact of the new technology on the
labor market has not been recognized by society at large.
As Venn says, "the instances of technological uremployment
are like the cap of an iceberg; the difficulty of appreciat-
ing vhat is below lures many into believing we can sail
blithely shead without changing course." (Venn, 1964, p.5)
Unfortunately, we have been told over and over that fox
every job displaced by automation, two newly created jobs
will be filled by the very workers who have been displaced
by automation; but also, unfortunately we find that their
training 1s usually inappropriate. This reasoning is not
limited to the general public but is also voiced by many
educators and public leaders. Such persons fail to realize
that the forces of technology are already upon us and must
be dealt with immediately if we are to avoid serious economic
and social disruption of the eatire country.

Vocational education programs are needed which will
equip youth, displaced workers, and workers seeking addition~
al training with the knowledge and skills required to fill
changing and emerging job opportunities. An issue of major
concern to government, education, and industry is how to
develop non~baccslaureate programs of technical and voca-
tional education which can be changed rapidly enough and
often enough to meet the needs of a dynamic society.
(Brookover, 1963; Davis, 1962; Drucker, 1959)
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Thus far, efforts to come to grips with this problem
have been directed toward current occupational demands and
the existing labor force rather than oriented toward anti-
cipated occupetional opportunities and the potential labor
force. The real need appears to lie in a continuing program
which is future-oriented in terms of vocational education
planning, plan implementation, and program evaluation to
close the gap between preparation and employment. There is
need for projection of manosower needs sc schools can develop
articulated programs. '

Review of Related Research

A search of related literature suggests that efforts
so far have been directed mainly to studies of particular
vocational education programs, to regional surveys of cur-
rent manpower needs, and to identification of characteristics
of selected workers. Little research has been done to
identify anticipated occupational demands and job clusters,
and to test effectiveness of vocational education programs
attempting to prepare available human resources for potential
job opportunities emerging in job clusters.

: One statewide study conducted in Minnesota attempted

to determine where additional schools might be needed, and

to wvhat extent existing facilities might be expanded. (Van
Tries, 1964) The study surveyed all area vocational technical
schools to identify geographic distribution of schools in
regard to population, enrollment of students, and expansion
needs. This study suggests the feasibility of a statewlde
survey; however, it focused primarily on the question of
where and how many schools were needed, rather than on the
development, implementation, and evaluation of programs aimed
at preparing workers for entry into actual and anticipated
jobs. The study indicated that some consideration was taken
of anticipated needs as far as recommendations were received
from advisory committees of business, trade, and industry.
This aspect parallels the seminar approach used in Oregon.

It was felt by the Oregon Coordinating Committee on Vocationel
Planning that although this approach had merit, it did not

go far enough to meet the needs of this study.




Another statewide study undertaken in Illinois was de-~
signed to examine unemployment in the State, determine char-
acteristics and causes, and assess techniques used to meet
the problem. (Illinols, 1962a, 1962b) Results clearly
indicate the extensive data which can be gathered through
survey on a statewide scale, and document the feasibility of
gathering projected data. Findings from the study includad
data on unemployment in Illinoils, years of schooling of
unemployment, available civilian labor force, unemployed
persons by industry attachment, projected percent increase
in rates of unemployment, i1lliteracy rates, and percent of
job seekers willing to move to find a job. A major limit-
ation of the Illinois study was that it focused on one seg-
ment of the tetal population: the unemployed.

A related study to examine problems of preparing youth
for effective occupational utilization has been proposed by
Pennsylvania State University, Graduate School of Education,
Rutgers University, and State University of New Jexsey as
a joint investigation under a grant from U.S.0.E. (Kaugman,
1965) The research will be an intensive two-year study
conducted in nine communitites of varying sizes in Middle
Atlantic States, where vocational education programs in
public schools wili ba assessed to learn the extent that
youth are being equipped to enter the labor force, the ways
in which programs might be strengthened to reduce school
dropouts and minimize unemployment. The study will include
a survey of vocational school graduates and graduates of
college preparatory programs who entered employment instead
of college.

Background of the Study

Although the fundamental problem underlying this study
is of national scope and the successful developwent of a
systematic cyclical approach to vocational education planning-
4 implementation-evaluation will have far reaching implications
" for tihe national scene, the antecedents of the study grew
out of an initial attempt to cope with a felt need at the
state level.

a Before the turn of this decade a critical need was
recognized in Oregon for 2 more comprehensive approach to




determining the effectiveness of existing vocaticnal education
prograns and projecting program needs for the future. Studies
of need, including provisions for machine tabulation of find-
ings, were conducted on an experimental basis. (Lane County,
1957) Enrollment projections were made for post-high school
vocational education programs based upon student needs.
(Oregon State Department of Education, 1961b) Extensive
planning of vocational education was prompted during the last
five-year period through the growth of community colleges.
(Oregon State Department of Education, 196la) This planning
for the future development of vocational education has only
accentuated the need for a more comprehensive and systematic
approach to the problem.

In an effort to meet this chiallenge, and to implement
one of the recommendations of the Panel of Consultants (Clark,
1963) an Oregon State Coordinating Committee on Systematic
Planning for Vocational Education was appointed in the fall
of 1964 by the State Director of Vocational Education. This
Committee was made up of program supervisors and other con-
sultants from the Division of Community Colleges and Voca-
tional Education and the Division of Educational Development
of the State Department of Education and local administrators
of vocational education programs in the local public schools
and community colleges. Speclal consultants from the State
Department of Employment and Oregon State University aided
the Committee in its deliberations.

With the counsel of the State Coordinating Committee
a rationale for the structuring of the systematic approach
to statewide planning and evaluation of vocational education
was conceived.. Concurrent with this planning were the
provisions for the development and continuation of regional
senminars for vocational education program plamning and up-
grading at the community level.

The regional seminars consisted basically of inservice
training of key persons in educational institutions and
agencies of the state. Emerging from the seminars was
recognition on the part of participants of the need for
more adequate data pertinent to the develiopment of an opt-
imun program of vocational education throughout the state.

Although the seminar approach did produce favorable
outcomes, major limitations to the plan were observed:
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(1) data describing manpowver and/or enmployment sgituations

in some regions vere inadequate; (2) atiempts to maintain
continuity were not completely successful; (3) programs

had not been developed to prepare workers with skills needed
for emerging job clusters.

One of the conclusions reached by the Committee as an
outgrowth of the seminar approach was that upgrading of
vocational education programs could not reach desired levels
without adequate and appropriate input information. It was
agreed that decision-makers at Committee level, as well as
local and regional centers, needed information about actual
and anticipated human resources and occupations. The pre-
lininary efforts cf the Committee pointed up the need for
an integrated plan of identifving actual and antilcipated
job clusters and defining characteristics of current and
potential human resources. The Committee suggested the need
for continuous evaluation of vocational programs, and develop~
ment of new programs on local, regional, and state levels
based on input information plus evaluations of programs.

It was in an attempt to satisfy demands for program
plannine~implementation-evaluation that this study was
undertaken. The aims of the study reprzsent combined efforts
of members of the Coordinating Committee and reflect think-
ing of field representatives on local and regional levels,
The study carries endorsements from institutions of higher
learning in Oregon and the ftate Board of Education.

Chiectives

This repozrt details the first of four phases of a
comprehensive study whose broad objectives are to develop
and test the effectiveness of a feedback system of vocational
education planning, implementation, and evaluation to create
and modify training programs on a continuing basis. The
four major phases are to include: (1) development and
evaluation of data-gather instruments and a jou clustering
system, and preparation of manuals for use; (2) pilot pro-
gram to test feedback system of vocational education plann-
ing-implementation~evaluation in 2 selected region, followed
by modifications in overall design; (3) statewide testing
; of feedback system of vocational education planning-imple-

: mentation-evaluation, using databank on regional levels;
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(4) demonstration projects throughout the state and dis-
semination of findings to national scene.

A central aim of the study is to deal with prcblems
of gaining optimum employment by developing articulated
programs of vocational education at the non-baccalaureate
degree level; tc cope with issues of economy-based unemploy-
ment reflected in the discrepancy between vocational education
training programs and skill requirements of emerging job
clusters; snd to establish and maintain balance between
available human resources and occupational opportunities in
1ight of economic, social and technological changes.

The portion of the study reported herein deals cmnly
with the first phase. The specific objectives of this first
phase were

A. to develop and evaluate data gathering instruments
for continuous assessment of human resources, employ-
ment opportunities, and educational and training
programns.

‘B. To develop a system for assessing job opportunities
that cluster the common skill and knowledge factors
required in the job.

C. to develop manuals of procedures for field personnel
to adainister the data gathering instruments and
to employ the clustering system.

Reaumé'of Development

There have been two major thrusts in fulfilling the
| objectives of Phase I of the study. The firat effort involved
3 a sub contract with the Bureau of Educational Research,
“ University of Oregon, the final report of which is included
with this repcrt as supporting documents A and E.

Because the State Department of Education considered
that the University of Oregon report did not fully satisfy
the terms of the original proposal, a subsequent sub comtract
was made with the Teaching Research Division. In oxder to
accomplish the specific objectives of Phase I stated earlier,




the research conducted by the Teaching Research Division consisted
of two major parts. One dealt with the development of instruments
to assess the human resources, employment opportunities, and
vocational education programs in Oregon; the second part was con-
cerned with the development of a clustering system by which jobs
possessing common characteristics could be grouped together. This
main document reports the research findings of the Teaching
Research Division.

The remaining chapters of this report have been arranged to
present the reader with an exposition of the two parts of Phace I
of the research. Presented in Chapter II are the methods employed
in developing measuring instruments. Chapter III contains the
results and discusses the development of the measuring instruments.
In Chapter IV, the method of developing the clustering cystenm is
presented. Results and discussion of the clustering system make
up Chapter V. Summary, conclusions and implications of both the
instrument development and the clustering system are contained in
Chapter VI. '
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Chapter I

Method of Developing Data Gathering Instruments

As a preliminary step to the development of data gathering
instruments, the information required for each of the broad areas
of human resources, employment opportunities and vocational educa-
tion programs was determined. Primary sources from which specific
information would be derived were identified and common informa-
tion was pooled according to these sources. Potential secondary
sources for obtaining the information were determined and verified
through personal contact with representatives of the institutions
and agencies involved.

Questionnaire items were formulated from the information item
pools with respect to the acticipated sources to be utilized.
Seven preliminary survey instruments were developed and tested with
samples of each appropriate population group. Each instrument was
modified until reliability, validity, and ease of use were judged
satisfactory.

Obtaining Required Information

The first step in the determination of information required
for developing measurement instruments consisted of a detailed
analysis of the broad questions related to vocational education
program planning, compiled by the Oregon State Coordinating
Coumittee on Systematic Planning for Vocational Education. (See
Appendix A for listing of questions.) Purpose of the analysis was
to identify and classify elements of the questions related to the
areas of human resources, employment opportunities, and vocational
education programs; and to determine the relationships of the
elements to these three areas. Output from this analysis produced
a listing of general information needs which was categorized under
the headings of (a) status information describing the curreat
situation, and (b) projected information describing anticipated
situations.

The next step involved a deliniation of specific information
neede from the general needs statements as a basis for developing
instruments. The approach used was one of logical interpretation
and extrapolaticu and had two stages: first, the generation of
specific information items without regard for appropriateness to
the measurement requirements; second, the screening out of
undesirable items on the basis of the following criteria: informa-
tion items had to be (a) finsncially feasible to obtain (e.g., to

10
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assess housewives' occupational aspirations would require a door-
to-door canvass, regarded beyond the financial limitations of the
study); (b) amenable to automated data processing; (¢) nonoffensive :
in terms of individual rights. |

Information items meeting the above criteria were further 1
screened on the basis of ability to permit data collection on a '
statewide basis as well as from any political or geographical sub- ,
division. The purpose of this screening was to remove items 3
appropriate only to certain local areas and thereby increase :
validity of information with respect to state and national applica-
tion.

Primary Data Sources

The primary data sources from which data could be gathered to
satisfy the aims of the study were determined by an analysis of
the broad questions listed in Appendix A. The primary sources
identified were cateporized according to three areas: human
resources, employment opportunities and vocational education
programs.

The following criteria were established to determine which
primary sources were to be included. Under human resources,
primary sources were to include population age groups 14 yeare and
older; and were not to include self-employed workers, domestic
services, and agricultural workers, Primary sources in job
opportunities were to include occupations of skilled and seni-
skilled jobs (but not jobs near or at the common labor level nor
those requiring a four-year baccalaureate or higher degree).
Vocational education program primary sources were to include all
public supported education and training programs (limited to the
human resource age criterion); all employer operated training
programs of four weeks duraticn or more and related to gkilled
and semi-skilled jobs; and all state licensed private operated
training programs related to sikilled and semi-skilled jobs.

Secondary Data Sources

Quantities of data related to the aims of the study are
collected and stored each year by various educational and education-
related institutions and agencies in Oregon. These institutions
and agencies are regarded as secondary in the sense that they
collect and store data which are primary to other sources. It was
assumed that considerable time and expense to the state might be
saved 1f existing institutional and agency data could be used for

11




the purposes of the study. The following guidelines were estab-
lighed to assist in determining the acceptability of various
secondary sources: (1) data mast be physically located such that
it is reasonably accessible. While this was rather subjective, it
pertained to the actual job of "digging out" the data and vhether
it was reasonable to accomplish in terms of the relative impor-
tance of the data, its availability from other sources, and the
expected time, manpower and costs required for the task; (2) data
must ba recorded in a form compatible with the data to be
generated from primary sources; and (3) data must be atored in a
form to provide ease of retrieval--preferably ADP.

Ingtitutions and agencies viewed as potential secondary
sources were ldentified and classified according to the
appropriateness of the data to human resources, employment oppor-
tunities, and/or vocational education programs. The search for
potential secondary sources was initiated with the Oregon State
Department of Education, Division of Vocational Education and the
Oregon Department of Employment. Then other potential sources
were identified from these first sources and so forth until all
potential secondary sources in Oregon were exhausted within the
time limits imposed by the study. (This effort proved to be
very complex and required much more time than that which nad been
planned.)

Instrument Development

The total pool of information items discussed above, was
sorted into pools of items appropriate to each primary source
identified for inclusion in the study. Items common to two or
more primary sources were identified to permit coordinated
handling in instrument development. Information items which
appeared obtainable from secondary sources were identified.

Decisions for sorting information items were based on the
best estimates that could be made with respect to the following
criteria: information should be obtained from (1) a primary
source when it is not available from a secondary source; (2) a
primary rather than a secondary source if a preference exists;
(3) a secondary source whenever financial efficiency can be
maintained and storage format is compatible with other primary
genarated data. Field testing, to be discussed below, served as
a limited test of best sources for obtaining required data.

12
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The instruments developed by the Bureau of Educational
Research, University of Oregon (see supporting Document A,

33-75), were analyzed to determine to what extent they
covered the needed information, what items had appropriate format
and language level, aud what revisions were necessary to make poor
items useable. In a manner similar to that of treating informa-
tion items, the useable items from these instruments were sorted
into primary source pools.

Questions were structured for each primary source designed to
elicit the information asked for in the item pools. Particular
attention was given to format and verbal comprehension level of
each primary source to be surveyed. Responses to questions were
designaed so as to permit use of automated data processing. In the
few instances where written responses were called for, coding
systems were determined to assure appropriate utilization of
numerical processing.

S >

Field Testing

] ~ Instruments were field tested with subjects drawn from the

i various populations appropriate to the study. Tryouts were
handled in what is termed a cyclical process. That is, initial
tryouts were conducted on an individuasl, one-to-one, basis with
the examiner observing very closely all aspects of the subjects'

: behavior. Pollowing revision of the instruments subsequent

] © tryouts required less and less close suprevision on the part of

g the examiner and relied more upon feedback resulting from analysis
of respondents' scoring patterns.

g Initial testing called for the respondent to supply the
: exaniner the following information: (1) what he interpreted

3 each statement to mean, (2) if e gtatement was confusing in any
way, (3) specific words difficult to understand, (4) willingness
to supply the informaticn and opinion of the willingness of peers
to supply this type of information, and (5) any specific tecommen&a
tions for changes in content, language, or format.

Subsequent field testing requasted respondents to ideantify
by question mark or marginal mote those parts that were con-
fusing or inappropriate to answer. During testing, the time
required to complete the questionnaire was recorded and subjects
were observed for apparent physical fatigue in completing the
instruments.




Efforts were made to select respondents who were representa-
tive of the specific populations to be surveyed and who would
provide frank and objective criticism of the instrument. This
later wvas accomplished, in the case of students and dropouts,
by requesting school officials to suggest those individuals whom
they felt would be apt to cooperate in providing the desired
information; and in the case of employers and employees, by
simply asking whether or not they would be willing to take the
time required for the task. (It might be mentioned that lack of
cooperation in field test activities was the exception.)

Tryouts of instruments were ccnducted with as many sub-groups of
populations as could be reasonably handled. For example, selecting
secondary school student seniors representing both sexes from
small, medium and large high schools and of varied academic
ability levels; selecting employees and employers from small,
medium, and large firms; and selecting proprietary directors
representing different areas of emphasis.

When field testing was completed a manual was developed
designed to provide field persomnel maximum information for
adminigtering the data gathering instruments.




Chapter III
Results and Discussion

Data Gathering Instruments

Outcomes of the development of the data gathering instruments
are presented and discussed in an order that follows closely the
organization of Chapter II. Additional materials detailing -
various aspects of the development that were not considered cri-
tical to the understanding of the important ideas in the develop-
ment were removed from this section and included as appendixes. -

- Required Information

As a result of analyzing the broad general questions compiled
by the Oregon Coordinating Committee (see appendix A.), a listing
of general information needs for the study was produced. Table 1.
contains the 1listing categorized under two headings: (A) Status
information describing current situations, and (B) Projected in-
formation describing anticipated situations.

L e v

5. Table I

General Information Needs

A. Status Information Describing Current Situations

1. Descriptive data (geographic boundaries of the labor
market, geographic bnundaries of training areas)

2. Job data (number of jobs requiring trained workers;
kind of jobs requiring trained worker; number of
jobs 1in major occupational groups; number of employ-
ees in selected jobs; entrance requirements for job
clusters; hiring practices of private and govern-
ment agencies, school placement offices; emntrant
numbers by occupation, firm, occupational group;
sources qualified entrants)

3. Human resources data (extent of employment; extent
of unemployment; distribution of the work force by
occupational group and occupation; labor force
population characteristics - age, sex, occupation,
education, income; residence, length of state
residence) °
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Table I (continued)

4. Vocational education development (facilities
available-lccation, kind, purpose, use; programs
. available - location,, kind, purpose, use;
sources of training - public and private in-
stitutions, industries, trades, employee organi-~
zations)

B. Projected informetion, describing anticipated situations

1. Description data (anticipated boundaries of labor
market; antlicipated boundaries of economic areas;
anticipated boundaries of trfig}ng areas)

2. Job data (jobs expected to have openings; antici~-
pated emerging job clusters; skill requirements
of emerging job clusters; employment demands
for job clusters; duration of demand for these
jobs; entrance requirements for anticipated jobs;
anticipated hiring practices; predicted occupational
trends; predicted business trends; predicted resource
development; predicted transportation patterns;
predicted sociological changes; predicted
psychological changes in workers)

3. Human resource data (expected abilities of high
school youth and dropouts; occupational aspirations
of these youth; eipected aptitudes of employed
workers and unemployed trainable adults; expected
interests of these adults; anticipated educational
background of adults; expected residence preferences
of youth and adults; expected willingness to train
or re~train for selected jobs)

4. Vocational education development (planned facilities -
kind, location, financial support, potential enroll-
ment, staff; planned programs - kind, location,

purpose)

The next stage of development called for the delineation of
specific information from the general information needs state~-
ments presented in Table 1. Results of this delineation produced
a detailed listing of information needs, the main headings of
which are listed in Table 2. The complete listing of all infor-
mation needs for the study is presented in Appendix B.

\
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Table 2

Specific Information Needs

A. Human Resources (Current and Projected)

1. Population characteristics

2. Employment history
3. Job satisfaction or dissatisfaction

4. Aspiration level
5. Abilities and aptitudes

B. Employment Opportunities (Current and Projected)

1. Jobs and occupations

2. Lebor force |
3. Hiring practices

4., Anticipated job changes
5. Anticipated new jobs

6. Anticipated lebor force

C. Vocational Education Programs (non-baccalaureate level)

1. Existing programs
- 2. Existing facilities
3. Teaching staff
4. Anticipated program changes
5. Anticipated facilities changes

Primary Sources

Seven primary sources were selected from which data would
be gathered to satisfy the information needs of the study. The
seven primary sources and the areas represented in each, are
listed in Table 3.

Table 3

Primary Sources and Represented Areas ﬁx~~”"/

l. Students

Public and private schcols
Community college
Apprenticeshiy training
Vocatiopzi or proprietary

17




Table 3 (Continued)

2. Dropouts

Public and private schools

3. Employee

Employed
Unemployed
MDTA programs

4. Employers

Large firms
Medium Firms o
Small firms

5. Secondary School Vocational Education Programs
Public & private schools

6. Community College o

Day and night programs
Adult program

~ 7. Proprietary Schools
Day and night progreus

All 12th grade students of public and private high schools
were selected over other high school students because of their
greater maturity. In addition, most students at this grade level
have made specific plans for work or continued education after
graduation. Thus, it was assumed that the responses of this
age group about projected post-high school plans would be more
realistic and reliable than the plans of students in earlier high
school grades. As the total feedback model for gathering human
resource data is refined, students from lower grade levels should
then be surveyed. |

All students attending community college were selected for
the study. This includes students in day and/or night school
vocational-technical programs, adult education students and
those enrolled in college transfer programs. These students may
be enrolled in vocational as well as "transfer" courses, attend-
ing both day and night school classes, or taking "transfer" sub-
jects during day sessions and vocational subjects at night.
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As such, a systematic procedura for administering the questiomnaire
will be necessary if duplicate student responses are to be avoided.

Approximately 2300 persons are currently enrolled in appren-
ticeship treining in Oregon. Though each apprentice is employed
at his trade, he also attends classes in day or night school
sessions. The community colleges and local school districts of
Oregon service approximately 90X of all students engaged in
apprenticeship progrems. Thus, it was considered easier to
identify and survey the apprentice as a student rather than as an
employee. Further, it was assumed that most apprentices are in
the younger age groups with limited work experience and that their
potentisl contribution to the labor force as seen through their
tzaining efforts, aspirations and goals would be more signifi-
cant to the etudy.

Proprietary schools are service oriented schools which are
privately owned and managed. A substantial number of youth and
adults receive post-high school vocational education through pro-
prietary schools. In most flelds of vocational education, these
schools have more specielized course offerings than do public
institutions. Their endeavors to remain flexible have permitted
them to adapt rapidly to the current and changing needs of
business and industry in training persons for specific jobs.
Thus, they were considered as a necessary population in the
study.

Most of the vocational rehabilitation programs are designed
to meet the special needs of handicapped persons. The length of
time required to complete training is dependent upon each
individual. Since these programs are oriemted to individual
interests, are highly informal, and accommiodate a relatively
ninimal segment of the total human resources of the state,
rehabilitation trainees were excluded from the study.

For the purpose of this study, a high school dropout haes been
defined as a student who has been enrolled in high school but has
left before graduation for reasons cther than illness and has
failed to re-enter that or any other high school. Dropouts to be
included are those students between the ages of 14 and 18 who left
achool during the 22 months immediately prior to the date of
initiating the survey and who are residing in the survey area.

All employed and unemployed workers in the skilled and semi-
skilled occupations are to be included as a population universe for
the study. In view of the fact that a large part of the prepara-
tion for the Manpower Development and Training Act (MDTA) programs
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is accomplished on-the-job, it was judged more appropriate to
survey this population as employees rather than as students.

Employers of firms representing skilled and semi-skilled
occupations are to be surveyed. Firms were distinguished in
size as follows: small firms = less than 10 employees, medium
firms = 10 to 50 employees, large = over 50 employees. This
identification 1s consistent with that developed by the Oregon
Department of Employment.

Secondary Sources

The availability of secondary sources for inclusion in the
study to reduce the need to gather so much data from primary
sources proved to be generally disappointing. Although it was
found that considerable human resource data 1s gathered by
various state agencies in Oregon, the data was either (1) not
recorded in a form such that it could be matched-up with its
referent, as was most of the data contained by the State
Departuent of Education; (2) regarded as confidential and could
not be obtained, as was the case with the Internal Revenue
Service and the Department of Social Security; or (3) recorded in ;
a form which was incompatible with the needs of the study. !
Table 4 1l1ists secondary sources contacted in Oregon as potential ‘
data sources for the study.

Table 4

Potential Secondary Data Sources

1. Oregon State Department of Education, Division of
Community Colleges and Vocational Education

2. Oregon State Departmant of Education, Division of
Standards

3. Oregon State Department of Education, Division of
-+ Instruction

4. Oregon State Department of Education, Division of
Research

5. Oregon State Department of Education, Division of
Vocational Rehabilitation

6. Oraegon Association of Proprietary Schools
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Table 4 (Continued)

7. Governor's Committee on Post High School Education
in Oregon

8. Lame County Youth Study Project
9. High School-College Relations Council
10. Oregon Total Information System (OTIS)
11. Oregon State Department of Labor
12, Oregon State Bureau of Apprenticeship

13. Oregon State Board of Barbter and Cosmetology
Examiner

14. Center for Population Research and Census

15. The Division of Continuing Education

16. Salem Office of AFL-CIO

17. Oregon Department of Employment

18. Regional Office of U.S. Department of Agriculture

19. Marion County Agent

20. Marion County Assessor

21, Internal Revenue Service

22. Department of Social Security

23. Oregon Associate Industries

Of the secondary sources listed in Table 4, only data from the
Oregon State Department of Education, specifically the Division of
Community College and Vocational Education; and the Division of
Research and Statistics of the State Department of Employment met
the criteria for acceptance in the study.

Data to be gathered from the Division of Community Colleges
considered usable to the study is contained in Appendix C. A
sample of the Data Collection forms available from the State

Department of Employment along with the Datz Processing Code
Sheet 1s shown in Appendix F (see p. 209).
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Instrument Development

One step in the instrument development process involved the
analysis of the instruments developed by the Bureau of Educational
Research, University of Oregon to determine sections considered
usable in the study. In gemeral, the State Department of
Education judged the ingtruments to be inmadequate to satisfy the
purpose of the study; however, many items were found to be useful
and were incorporated into the present instrument. The results of
the analysis are contained in Appendix D.

Seven instruments were developed as the fundamental means for
gathering data on human resources, job opportunities, and voca-
tional education programs. The seven instruments are byiefly
described below and presented in their entirety in Appendix E (see
Pp. 128-188) ,

1. Student Questionnaire. This instrument was designed
for use with secondary and post high school (non-
baccalaureate) students and yields information such
as educational preparation, occupational history,
occupational intentions, and certain demographic data.

2. Dropout Questionnaire. This instrument was designed
for use with students who had dropped out of secondary
schoole and yields information such as educational
experience, employment and/cr vremployment history,
aspirations, and certain demographic data.

3. Employee Questiomnaire. This instrument was designed
for use with employees and yields information such as
employment-unemployment history, occupation, extended
education and training, and certain demographic data.

4. Employer Questionnsire. This instrument was designed
for use with occupational establishments and yields
information such as hiring practices, number and type
of jobs, number and distribution of workers to jobs,
and educaticn and training requirements of workers.

5. Secondary School Questionnaive. This instrument was
designed for use with secondary school vocational
prograns and yields information as to the number of
teachers, student enrollments, vocational educational
enrollment, adequacy of facilities, and anticipated
changes to vocational education program.
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6. Community College Questionnaire. This instrument was
designed for use with community college vocational pro-
grams and yields information such as current and
anticipated admigssions requirements, student costs and
gources of funds for vocational education, size of
program, and adequacy of facilities.

7. Proprietary Schools Questionnaire. This instrument was
designed for use with proprietary school programs and

yields information such as current and anticipated
admiessions requirements, studeant costs and sources of
funds for vocational education, size of program, and
graduation history by occupation.

Field Testing

Using appropriate samples of individuasls and small groups,
each instrument was field tested, analyzed, and modified in a
cyclical manner until judged adequate in terms of reliability,
validity, and usability.

Reliability was defined as the accuracy and consistency of an
instrument to measure that for which it was intended. Reliability
was not used in this study as it is normally interpreted in test
construction. In test construction, for example, reliability
concerns the consistency with which an individual will score a
particular test upon its repeated administration, all other things
being equal. As used in the development of the instruments in this
study, reliability had a slightly different meaning. It referred
to the accuracy of item meaning to individuals and whether or not
this meaning was consistent among individuals. Validity was
defined by the question, does the instrument measure what it was
designed to measure? Usability was defined as the degree to which
an instrument can be put into action to serve the purpose for
which it was intended.

The more powerful statistical methods for determining whether
the instruments developed in this study adequately met these three
characteristics were not appropriate; therefore, other more sub-
Jective but sufficiently valid methods were used.

Results of field testing with specific tryout populations
produced inatruments that contained (1) words that were apparently
understandable, (2) statements that were apparently clear in
meaning, (3) statements that were apparently singular in meaning,
and (4) instructions for completing the instrument that were
apparently clear and understandable. The above results apply to
all instruments developed and were judged sufficient to satisfy
the requirements of reliability.
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Validity of the instruments was judged adequate on the basis
of content validity. Each item in each instrument was systemati-:
cally checked for relevance against the questions listed by the
State Coordinating Committee (see Appendix A). Furthermore, items
were subjected to content evaluation by appropriate level "experts"
in various areas: 1.e., consultants in the Vocational Education
Department, Director of Licensing for Proprietary Schools,
Executive Committee of Proprietary School Association, several
leading administracors of high schools and community colleges,
Director of Research of Department of Employment, supervisor of
fileld studies for unemployment, heads of several firms, and several
school guidance counselors.

Instrument usability was judged adequate for each instrument
on the basis of subjects' feedback from tryouts. Factors contri-
buting were the following: (1) time limits for scoring:
modifications were made to imstruments until respondents regarded
scoring time acceptable; (2) instructions: special instructions
for scoring the instruments and for answering certain specific
items were revised until consistent desirable response patterns
were obtained from respondents; (3) willingness to answer: any
items that respondents resisted answering were either removed or
modified until acceptable.

Although each instrument was tried out and modified until
deemed sufficiently usable to meet the requirements of the study,
it should be made clear that this judgment must be limited to the
field test populations. Additional tests of usability must be
made with the instruments when being administered in subsequent
pllot efforts te intact systems; i.e., several total school
districts, or various business and industrial firms and their

employees. |

The pépulation samples employed for field testing each instru-
ment are described in Table 5.

" Table 5

Size and Cemposition of Samples for Field Testing Instruments

Student Questionnaire - Twelve senior students were
selected from small, medium, and large high schools
representing varied academic abilities; 6 first year
students vere selected from a medium sized community
college; and 4 students were selected from a large
proprietary school.
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Table 5 (Continued)

loyer Questionnaire. Twenty=-one employees were
gselected from small, medium, and large sized firme
representative of credit and loan, department stores,
architectural engineering, metal products manu-
facturing, automotive servicing, printing, and
electrical contracting.

Secondary School Questiomnaire. Four principals were

selected from small, medium, and large secondary
schools,

Community College Questionnaire. 7Two presidents and
one Dean of Instruction were selected from three

medium sized community colleges.

Proprietary School Questionnaire. 6 Directors were

selected from proprietary schools of small, medium
and large sizes representing vocational schools of
business, electronics, trade, and technical, dzntal
and medical technicians.

Manual

A manual of procedures was developed to guide field personmel
in administering the instruments. General details were developed
for preliminary procedures regarding advanced notification to
respondents of the nature and purpose of the study, preparation of
materials, distribution routines, oriemtation and planning for
administration of instruments, and return of completed instruments.

Specific details were developed to guide administration of
each of the instruments. Where alternative procedures appeared
appropriate, they were spelled out. Attention was given to pre-
planning timing, optimizing scheduling of vespondents, providing
proctors, follow-up of absentees, and completion routines. The
complete gulde to administering the instruments is contained in
Appendix E.

Supplementary information to utilizing the instruments in
subsequent phases of the study was also developed. This informa-
tion condensed vital details of interrelated data sources in the
state and was considered too important to be omitted from the
report. The supplement to utiiizing the instruments is repro-
duced in full in Appendix F.
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Chapter IV
System for Clustering Jobs

Introduction

Objectives

This phase of the state-wide study of systematic voca-
tional educational planning, implementation, and evaluation
(PIE) was concerned with the establishment of a procedural
system for processing data of job characteristics and worker
requirements in such & manner that clusters of common jobs
could be realized. The specific objective for this phase
was as follows:

To develop a system whereby various jobs that
require certain common worker functions and
mental processes can be clustered.

In the ultimate application of the system developed in
this research it 1is hoped that it will allow systematic
determination and description of current and anticipated
job clusters encompassing the total world of work so as to
permit the plamning and development of vocational education
programs that ensure the necessary training of students to
meet the requirements of the new jobs.

The general procedures in fulfilling the above objective
involved the following steps: (1) Estcablish a conceptual
framework for the clustering system; (2) select a set of
occupations appropriate to the study; (3) £from the set of
occupations, sclect a sample of representative jobs; (4)
collect task information from the sample of jobs; (5) analyze
the task descriptions in terms of job content, i.e., worker
function and mental process; (6) develop a method for
clustering common jobs.
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Conceptual Framework

The central concept of the clustering system used in
this research is that the tasks performed by a worker in a
given job involve both a physical and mental function i.e.,
what a worker does to things, data, and people (to be referred
to as functions) and what mental processes the worker engages
in while working (to be referred to as processes). Accord-
ingly, the primary emphasis in the study has been placed on
the elaboration of the requirements of the work in terms of
these functions and processes dimensions. This research has
proceeded on the belief that different job clusters will ex-
hibit characteristic patterns of what workers do with things,
data, and people and what mental processes are engaged in in
each.

Vital to the approach of this clustering system is the
analysis of descriptions of task actions in tcerms of the
functions of what workers do to things, dats, and people,
and the mental processes they engage in in the work situationm.
In this research the job is seen as composed of several basic
tasks; each basic task in turn made up of a scries of task
actions. The term task action is used to mear one of a
group of activities performed by a worker generally occurring
in close sequence with other activities and having a common
~ purpose towards a specific output; it forms an important and
1 necessary part of several activities which comprise a basic
task.

|

f Before an analysis of the function and processes dimensions

| of basic task could begin, a basis for the analysis had to be

' provided. Thus, in characterizing the requirements of specific
basic task of jobs, it was first necessary to designate the
sub-stance and form of the work. In this research, the sub-
stance and form of basic tasks emerged from a series of state-
ments describing what the worker does, what he does it to

l (if appropriate), and what he does it with (1f appropriate).

The classification of occupations and jobs has received
considerable attention in recent years, particularly that
supported by the Bureau of Employment Security and the U.S.
Department of Labor. The problem of grouping like jobs
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together has been approached in many ways. For instance, the
Dictionary of Occupational Titles emphasizes categories that
group jobs cun the basis of characteristics identifying traits
and abllities required of the worker; and on the basis of

a combination of work field, purpose, materials, product,
subject matter, sand/or industry (1965). For demographic
purposes, the Bureau of the Census classifies occupation

into eleven major groups by title only without definition
(Shartle 1959).

These approaches to grouping jobs and occupations con-
ceptualize the job as the basic unit for analysis rather
than the tasks actually performed on the job. In classifying
occupations at thie job level the underlying assumption is
that the task patterns related to certain job titles are
fundamentally the same and constant, thus permitting the
job to be the basic unit of analysis.

The above assumption was not appropriate to the needs
of this project. In order to achieve a level of classifi-
cation permitting tramslation to vocational—-technical in-
structional programing it was necessary tc approach the
problem at the level of task analysis.

Although a number of techniques are available for
classifying and grouping tasks, the restrictions imposed by
the purposes of this research limited the technique to be
used. For example, classification of task has been attempted
as stimulus-response events (Cotterman, 1959), as man-
machine elements (Stolurow, 1960) and in terms of their
pattern of technical performance (Silverman, 1966). In this
research, tasks were classified according to functional
performance behaviors and mental processes patterns. ‘These
classifications were then coded and clustered according to
their similarity. This classification scheme imposed
particular constraints upon the analytical procedures that
could be used. '

A second constraint was centered on the requirement of
eventually clustering jobs at a state-wide level by means
of a system which was operationally simple and adaptable
to computer processing. Although the scope of this research




did not permit computer involvement, the methodology has
been adapted from a technique developed by Silverman (1966)
for clustering tasks using an interative computer clustering
technique and therefore can be computerized very easily.

Selecting Occupational Areas

In order to reduce the many occupational areas into
some manageable form from which a sample of occupations
could be drawn for this study, the following broard areas
were established.

1. Mechanical - jobs dealing with machines and mechanical
principles.

2. Electrical - jobs dealing with concepts and priuciples
of electricity, electro-mechanics, and
electronics.

3. Spatial - Structural - jobs requiring application
of geometric, numerical, and
drawing techniques to problems
of strictural design and
representation.

4. Chemical -~ Biological - jobs requiring the appli-~
. cation of elementary concepts
and principles of chemistry,
biology, and physics to
common problems in the work.

5. Symbolic - jobs dealing primarily with verbal and
numerical components.

6. People - jobs dealing primarily with verbal aspects
of human interaction and relatioms.

This organization permits a rough sort of continuum of
occupational types from the mechanical or hardware end to
the people or human end. Recent research by Altman (1966),
in studying the domain of general vocational capabilities,
gives strength to this organization. Results of his factor
analytic work with occupations representing major employment

29




opportunities over the next ten years suggested an underlying
continuum of hardware-to-people (Altman, 1966, p. xi).

The important considerations in selecting a sample of
cccupations for study were established in discussions with
the Oregon Department of Vocational Education. The objective
was two fold: to select occupations appropriate for Phase 11
of the PIE study and froa which a smaller sample of occupations
could be selected for this clustering study. On this basis
the following criteria for occupation selection were estab-
lished:

1. social acceptablility in terms of training in
vocational education programs; (Thus, occupations such as
bartender were not considered acceptable)

2. a reasonably large work force currently employed
in Oregon (approximately 1000);

3. substantial future increases in employment prospects
appear good; i.e., approximately 500 or more workers in the
next five years;

4. neither low--near common labor level of work--nor
requiring a bachelor's or higher academic degree; and

5. reasonable representation across iudustries.

In making selections of occupations, primary emphasis
was placed on the information contained in supperting
documents, Exhibit A and Exhibit B in which 143 key occu-
pations in Oregon were identified. Additional information
was obtained from Technological Changes and Its act on the
Oregon Labor Force, 1966, the Dictionary of Occupational
Titles, 1965, and Occupational Outlook Handbook, 1966-67.

Sample of Representative Jobs

When occupations had been identified meeting the above
criteria, a sample of representative jobs for each occupation
was then selected. Jobs were selected to meet the following
criteria:

1. must involve a wide variety of tasks as contrasted
with a limited variety;
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all of the sub elements constituting any one basic task. Thus
several task descriptions for the basic task engine major tune-
up might include (1) analyze problem and determine work re-
quired, (2) recall plan of action for major tune-up, (3)

remove spark plugs with proper wrench and check cylinder
compression. (4) remove fuel pump with wrenches and check
pumping pressure against factory specifications.

In the present study, the respondent was requested to
select one basic task in his job and to describe each action
required in the task. The interviewer prompted the respondent
with three questions:

1. What does the worker do?

2. What does he do to it? (if appropriate)

3. What does he do with it? (if appropriate)
Goals for task descriptions were:

1. Fidelity in generation and translation of task in-
formation.

2. Sufficient detail to include all important worker
functions and processes.

3. Descriptions of the work requirements in a form
translatable into the two dimensional classification
scheme developed for classifying task actioms.

The following information was recorded for task action of
each basic task.

1. Objects acted upon. These are the persons, objects
and/or things which are in some way affected by the workers
actions in the task.

2. Information that guides the action. These are the
cues in the work situation that prompts or signals the worker
to perform the action; they may take the form of recall,
information given by others, procedural guides in a manual,
logiczl solutions to problems, etc.
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3. Tools and equipment. These are aids, other than
body members, used in accomplishing the actions of the task.

4. Actions. These are actual performances required
of the worker to achieve the purpose of the task. Action
verbs were important to denote the effect of the action
upon an object. '

5. Indication of completed actions. These are feed-
back signals received by the worker to indicate completion
of any specific task action or the total task. They were
usually described in teirms of the state of the object after
completion of the action or in terms of specific signals
serving as designators of completion. Frequently, they
were the cue for the worker to begin the next action.

Work sheets were developed for the purpose of recording
task descriptions. An example of a worksheet is shown in

figure 1.
Employee and/or Task Description Date
Firm Interviewer
Job Title
Task Name
Object Acted Upon
Information Guiding Action
Tools
Actions
Worker
Function ° Process Description of- Task Actions
1.
2.
3.

Figure 1. Worksheet for Recording Task Descriptions
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Analysis and Classification of Task Descriptions

A basic point of view underlying the present research
was that every job requires a worker to function with things,
data, and people in various ways and that while so functioning
the worker is simultaneously engaging in cértain mental
processes. In order to express what a worker does, functional
terms (verbs) were used specific to each of the categories
things, data, and people*. These functional terms were arranged
in hierarchies with about eight functions in each category.
The first numbered function in each hierarchy is considered
the simplest and the last numbered function the most complex.

The category of things is defined as inanimate objects,
materials, machines, tools, equipment, and products -- a
thing is tangible and has shape and form. Functional terms
for things include handling, feeding- offbearing, tending,
panipulating, driving = operating, operating - controlling,
precision working, and setting-up. Table 6 presents the
terms and definitions for things,

* The categories and definitions have been adapted from

The Dictionary of Occupational Titles, 1965 Vol. 1I, pp.
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Table 6

_Functional Terms for Things

Functional

Terms Definitions

1.

2.

3.

4.

5.

6.

7.

Handling - Using body, handtools and/or special devices
to work, move or carry objects or materials.
Little judgment required

Peeding~-Offbearing - Inserting, throwing, dumping or
placing materials in, or removing them from

machines or equipment

Tending - Starting, stopping and observing functioning
of machines and equipment. Low level judg~-
ments required in making adjustments

Manipulating ~ Using body, tools or special devices to
. work, move, guide or place objects or
materials. Requires some judgment

Driving-operating - Starting, stopping and controlling
machines or equipment in which a course
must be steered to fabricate, process and/or
move things or people. Includes estimating
distance, determining speed and direction
of other objects

Operating-Controlling -~ Starting and stopping, controll-
ing and adjusting machines or equipment
designed to fabricate test, monitor, and/or
process materials or objects. Controlling
involves temperatures, pressure, flow of
liquids and electrons, speed of pump, and
reaction on materials

Precision working - Using body members and/or tools
to work, move, guide or place objects or
materials in situations requiring consider-
able judgment and low tolerance limits




8. Setting Up ~"Adjusting machines or equipment -~ replacing
altering and/or aligning jigs, fixtures and
attachments, to prepare, change or restore
functions

Data defined as information, knowledge, and conception
related to data, things, or people, either written or in
idea form. Terms used to express worker functions with
data include comparing, copying, computing, compiling, analyz-
ing, coordinating, and synthesizing. The functional terms
for data are presented and defined in Table 7.

Table 7
Functional Terms of Data
1.

Functional '
Terms Definitions

1. Comparing -~ Judging degree of congruence of data, people
or things

2. Copying - Transcribing, entering or”posting data, dupli-
cating with a like kind.

3. Computing - Performing calculating operations - with data
supplied.

4. Compiling - Gathering, collating, classifying information
about data, people or things.

5. Analyzing - Examining and evaluating data -~ often results
in alternative action choices ~ often includes
compiling, computing and comparing.

6. Coordinating - Determining time, place and sequence of
operations or actions re analysis.

7. Synthesizing - Integrating analysis of data to discover
facts and/or develop knowledge or inter-
pretations.
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The third category of people is defined simply as
humen beings. Functional terms for people include taking
instructions, serving, speaking-signaling, persuading,
diverting, supervising, imstructing, and negotiating.
Functional terms and definitions for peorle are shown in
Table 8.

2.
3.
4.

5.
6.

7.

Table 8
Functional Terms for People
Functional
Terns Definitions
1. Taking instructions -~ helping

Serving - Attending the needs of people ~ immediate
response involved

Speaking-signaling - talking or signaling to exchange
information

Persuading ~ Influencing others in a product, service
or point of view

Diverting - Amusing others

Supervizing - Interpreting work procedures, assigning
duties and promoting efficiency among workers

Instructing ~ Teaching or training others

Negotiating - Exchanging ideas, information and opinions
to determine policy and programs and/or decisions

Mental processes are considered to be the modes by which

the worker translates input information into functional
responses. The categories used to express processes, from
simple to complex, include chaining or rote sequencing,
discriminating or identifying, coding, classifying, discrete
estimating, continuous estimating, logical manipulation,
rule using, decision making, and problem sclving. Table 9
presents the categories and definitions of mental processes.
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Table 9
Mental Processes Categories

Mental
Processes Definitions

1. Chaining or rote sequencing - following a pre-specified
order of verbal and/or motor acts in carrying out an
action or procedure.

2. Discriminating or identifying - perceiving the appearance
of a target as distinct from other targets.

3. Coding - translating a perceived stimulus into another
form, locus or language; not necessarily involving the
application of a sequence of logical rules.

4. Classifying - perceiving an object or target as represent-
ative of a particular class, where the objective character-
istics of targets within the class may be widely dissimilar.

5. Discrete Estimating - perceiving discontinuities in
changes of distance, size and/or rate, with discrete re-
cording or responding.

6. Continuous Estimating - perceiving changes in continuous
fluctuations of distance, size and/or rate with continuous
responding.

7. Llogical manipulation - application of formal rules of
logic, rules estabtlished through job routines, and/or
computation to an input as a basis for determining the
appropriate output. '

8. Rule using - executing a course of action, including one
or more contingencies, by the application of a rule
or principle.

9. Decision making - choosing one out of a field of alter-
native actions.
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10. Problem solving -~ resolving courses of action where
routine application of rules for logical manipulation
and decision making would be inadequate for optimum
choice. This would seem to imply the integration and
adaptation of existing principles into novel, specialized
or higher-order rules.

In order to illustrate how the two dimensions of the
classification scheme are oriented, a function by processes
matrix 1is shown in Figure 2.

The classification of task descriptions was accomplished
in three stages: (1) to snalyze and classify elements of
descriptive statements in terms of the categories of things,
data, and people; (2) to analyze and classify elements in
functional terms; and (3) to analyze statements to determine
mental processes engaged in while performing the functions.

A simple example dealing with major engine tune-up
might clarify these stages. Employing the letter and number
format of the fuaction by processes matrix as a coding system,
analysis of the descriptive statement "Meet with customer to
understand nature of problem,” indicates that it should be
classified according to both data B and people C categories.
Analysis of the statement of data functioning places it in
the category of compiling B4; analysis of the statement for
people functioning places it in the speaking-signaling C3
category. When the compiling function of the statement is
analyzed for processes, a mental process of coding can be
identified 3; when the people function of speaking-signaling
is classified it demands a discriminating or identifying
process 2. Thus, according to Figure 2. the total class-
ification of the statement in terms of data and people function
and process results in a B4-3 category loading and a C3-2
loading in terme of people function-process.
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Figure 2. Function by Processes Matrix
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Some difficulties were experienced in classifying a
statement in two or more functional areas ( such as the above
example in people and data functions.) The problem was in
avoiding a pre~set classification bias whiéh occured during
first reading of the statement. Results of such a.bias tended
to structure analysis toward one functional area to the ex-
.€lusion of others. A gefieral classification ‘principal de-
veloped here was to first systematically analyze.a’ statement::
to determine which of- the categories thing, data, and vecpie
were involved. Then to analyze the statement for function
and process classification.

When bagsiec task Adescription statements had heen classi-
fied ana cuded according to tne function-prncess matrix tne
next step was to determine a tecnnique for clustering.

Maethod of Clustering

The initial problem was centered around the grouping of
task action descriptions so that clusters of common tasks
and task patterns would emerge. This was accomplished in
several steps. First, each basic task was compared with all
other basic tasks to determine an index of similarity. Next,
the variance of each basic tasks similarity indices was
computed. Third, basic tasks which would serve as rotation
points were determined on the basis of variance and similarity
valuegs. Fourth, basic tasks were formed into clusters around
rotation points.*

Similarity Index

After all descriptive statements of actions for each
basic task had been analyzed and classified as described
above, an index of similarity was computed for each pair of
basic tasks. This index was obtained by:

S(1,9)= Taltards) + Ty 3y
Ta{i,)+Ta(3g)-Talig,d ) Ty, (1p)+Ty (3y,)-Ty (1p,3p)
+ Tolleode) 3 100

T AT (3T (03 )]

* The clustering technique described in this report is an
adaption of a computerized system developed by Silverman
{1966) for determining the basic technical skills regulred
by naval weapons operation and support.
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Where Ta(i,s3a) is the number of task actions
classified under things function
contained in both basic tasks
i and jJ.

; Tb(ib,jb) is the number of task actions
classified under data fuaction con-
tained in both basic tasks

i and jJ.

! Tc(ic,jc) is the number of task actions
classified under people function
contained in both basic tasks
i and jJ.

Ta(ia) is the number of task actions
classified under things function
contained in job {i.

Tb(ib) is the number of task actions
classified under data function
contained in job 1.

Tc(ic) is the number of task actioms
classified under people function
contained in job i.

Ta(Ja) is the number of task actions
classified under things function
contained in job j.

Tb(jb) is the number of task actions
classified under data function
contained in job j.

T (jc) ig the number of task actions
¢ classified under people function
contained in job j.

The denominators in the expression represent the total
number of different task actions contained in 1 and J
combined. Output from this formula produces values ranging
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from 300 (total agreement between basic tasks i and j) to
"0" (complete difference between basic tasks i and j).

The following example shown the computation of a
similarity index for two basic tasks in which T,(1 ) contains
3 task actions, Tp (i,) contains 13 task act:lons, '1' (1,)
| contains 1 task act:lon, and T‘(j.) contains 3 task actions,

; Tb(j ) contains 14 task actions; T (j ) contains 2 task
f

actions .

&
T, (. )"
Ta(i) =

T, (L) ~ (823 ‘nsi \B42), \B43, (B4 (B4d) (247} B53,
T, (1) = 314,@@ 37) B38, (42 B43){(B44, (847}

T, (1) ={c32
T,(3,) =(C32) €33

In matching common task actions between basic tasks
1 and § in the above example for things functions (A), the
connecting lines show all three loadings (Al12, A75, A85)
to be the same; for data functions (B), connecting lines
indicate 11 task actions are common between i and j. One
common task action occurs between i and j in the pecple
functions (C). Applying the formula we get the following
similarity index between basic tasks i and j.

3 + 10 + 1 x100
SU, ) =333-3 DTF+wk-10 1+2-1

1410 + 1 x 100 = 209
17 2

43

s W el i TR




By computing similarity indexes for every possible pair
of basic tasks a matrix of mutual similarities is generated
containing M (M-1 /2) distinct similarities, where M equals
the number of basic tasks. This computation, although very
tedious and time consuming when proceeded "by hand", can
be easily facilitated using an iterative computer technique.

Some problems were encountered in idapting the gsimilarity
index to the aims of the research. To overcome the diffi-
culties several rules dealing with weighting procedures were
developed. They are as follows:

1. In similarity indexing, only a singlec entry is to
be made for each two repetitious occurrances of the same
classification loadings in a basic task.

2. Yhen comparing tvio basic tasks each representing
a different functional emphasis (e.g., basic task i = things
and basic task j = data).

a. increase by cne half the value of T(i) in the
fraction representing the functional emphasis of the first
basic task.

b. double the T(j) value in the fraction represent-
ing the funciional emphasis of the second basic task.

c. halve the T(i,j) value and double the T(i) and
T(§) values in the fraction denoting the remaining functional
emphasis not represented in the two basic tasks being compared.

3. When comparing two basic tasks each representing
the same functional emphasis (e.g., i=data and j=data), use
all T (1), T (3), and T (1,]) values as they are.

The first rule was developed to reduce the total number
of entries for repetitious occurrances of an action without
losing the relative degree of emphasis for that actim among.
all other actions in the task. For example, if basic task
i had three occurrances of the classification B45, then, in
terms of rule i, only one entry of B45 would be entered in
the similarity index formula for comparison with another
basic task. Similarly, if basic task 1 had five repetitions
of the classification B45, then two entries of B45 would be
entered in the formula.
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Rules 2 and 3 were developed to account for differences
in functional emphasis of jobs. Functional emphasis is used
to mean the primary work function being engaged in the job
in terms of things, data and people. For example, a machinist
is functionally engaged primarily with things rather than
data or people. On the other hand, the major functioral
emphasis of a draftsman is considered data, whereas a police-
man's functional emphasis would be considered people.

The functional emphasis for each basic task was deter-
mined by judging what relative proportion the worker involved
himself during the job with things, data, and people. The
method employed in this research appears to represent the
most precise approach currently developed. However, addi-
tional research is required to further refine classification
procedures. The present methodology requires that each
basic task be analyzed in a more or less logical manner to
determine the relative proportionment of worker functioning
devoted to things, data, and people. Additional information
was sought from the DOT, Dictionary of Occupational Title
(1965), and Occupational Cutlook Handbook (1966) to assist
in these judgments. Proportions were assigned simply on a
high or low basis, the composite of which should theore~-
tically sum to 100 per cent.

An example might clarify rule 2. When comparing two
basic tasks 1 and j, irn which basic task i1 represents a
functional emphasis of things and basic task j of data.

Where T, (1) =10 T, (1) =12 T (1) =2
T, U =1 T, G)=12 T () =2
T, 1) =T Ty (4, 3) =10 T (g, 1) =2
Th S = L __ + _10 _+ _1_
. WD * wT T Tan weT t

In the first fraction, Ta(ia) = 10 was increased by
half to 15 in keeping with 1l.a. above. The first fraction
in the formula is the things fraction and task i ia this
example represents a things emphas’s. 1In the second or data
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fraction following 1l.b. above, T (jb) - 12 was doubled to 24.
In the third fraction representikg people, which was not the
functional emphasis reprerented in either basic task i or j,

T.(1.§) = 2 was halved to 1, and T.(1.) = 2 and T = 2
wgrecbgth doubled to 4. ’ _ cre clc)

The following example demonstrates rule 3: comparing
two basic tasks 1 and j when both represent the same function-
al emphasis (i.e., 1 and j = data).

When T, (ia) = 10 Tb (ib) = 12 T; (1c) - 2
T, U =% T () =12 T, (3) =2

T, U307 T, (4, 3)=10 T (,3)=2

Then S (1,3) = 7 + 10 + 2
10+14-7 12+12-10 2+2-2 = 175

In this example, all values are treated in the functions
Just as they are.

Variance Calculation

One criterion for selecting rotation points (discussed
below) was the variance of each basic task's similarity
indices. The variance was computed by:

2 _ 2
S = (X -X)
n-1

Where X = Similarity index of basic task 1 with basic
task j, or S(1,3).

X = mean of similarity indices of basic task 1

n = number of similarity indices of basic task 1
with all other basic tasks

An output of this step in the data processing was a
variance listing for each bagi:z task. A simplified example
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presented in Tablel0, adapted from Silverman (1966, p. 10),
shows the variance calculations of two basic tasks.

TABLE 10

Calculation of Variance for 1wo Sggie Basic Tasks

Basic Task Similarity Index - _2 2
X X=X (X-X) _ S
i 03 -17 289
- 20 0 0
X =60/3 =20 37 17 289
X=60 578/2 = 289
_ 15 -5 25
X = 60/3 =20 20 o. 0
25 5 25
X=60 50/2 = 25

This example shows each basic task 1 and j having a mean
similarity index of 20 and listed with similarity indices
of three other basic tasks. The variance for 1 is 289 and
for j 1s 25.

Rotation Points

In order to develop a method for grouping basic tasks
it was necessary to establish a starting point; a point
around which other basic tasks would group or cluster.
Basic tasks meeting the criteria of having high variances
and having relatively low similarity index values with
other basic tasks with high variances were selected as
rotation points. (RP).

High variance was used because it would indicate that
the potential RP had both a relatively strong similarity
of task actions with other basic tasks, as well as a pattern
of task actions that greatly differed from those of other
basic tasks. Such a combination would mean that some basic
tasks would cluster around the RP whereas other basic uv.usks

would not.
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Table 5 shows the variance calculations for two basic
tasks 1 and j. The variance of basic task i is 289, a rel-
atively high value, indicating both high and low similarities
with other basic tasks; the variance of basic task j is 25,

a relatively low value, indicating a lack of any strength

in similarity. Applying the criterion of high variance in
the table, basic task 1 would be sclected over j as a potent-
ial RP.

3 The second criterion of low similarity was employed in
order to distinguish among various potential RP's having

r high variances. The similarity index designates the relative
degree of similarity between any two basic tasks. Therefore,
1f RP's were selected having high variance and low similari-
ties with other RP's, the greatest separation of clusters
would occur. When two different basic tasks are highly
similar (high similarity index) and both have a high variance
the clusters formed around each will greatly overlap and are
» therefore made up of many of the same basic tasks. If, on
the other hand, the two tasic tasks are very dissimilar

: (low similarity index) and at the same time both have high

E variances, they will each cluster a set of basic tasks which
are, in general, distinct and not overlapping with the other.

The following example demonstrates this point.

§ T AR S A O 0 M D o S 40 e s S

1,3381° Tasks S% % ;‘ ‘~S (1’j;"“—_

1 ; 289 1,240 | 2,3= 12

2 | s g 1,3= 08 | 2,4= 05
| 3 239 i 1,4= 37 i 3,4m 23 ;
b4 2 _l4=31 | 3,4=23 |

In the example, consider high variance (82) to be > 18C;
and a high similarity index $§ (i,j) to be 28. Basic tasks
1,2,3,4, each have a high variance and are listed in order
in the left box. Similarity indexes of each basic task with
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each other basic task sre shown in the right box. In order
to distinguish which of these basic tasks would serve as
best RP's it is necessary to combine information from both
boxes. Basic task 1 has the highest variance so will auto-
matically become an RP. Basic task 2 is next in order of
variance. However, it shows high similarity with 1 thus
does not meet the second criterion for RP and is removed
from consideration. Basic task 3 qualifies with high variance
and has a low similarity index with 1, 2, and 4 thus would
become the second RP. This means, in effect, that basic
task 3 would cluster a certain set of basic tasks different
than that which basic task 1 would cluster. Finally, basic
task 4 shows high similarity with 1 and thereiore is dis-
counced as a RP.

E
]
|
i
|
i
|
§

Clustering

The clustering function emerged out of the RP selzaction
procedure. Rotation point selection required that each
basic task be subjected to the two criteria stated above of
high variance and low similarity. In acconplishing this, all
basic tasks was ordered in terms of their variances and then
judged for similarity. The first basic task listed auto-
matically became the first RP. The next step congisted of
selecting basic tasks whose similarity index with the first
RP reached a certain magnitude. In this manner a cluster
around the first RP emerged. The critical similarity index
value for inclusion in a cluster in this research was set at
> 90. This value represents the minimun acceptable simi-
larity and was established somewhat arbitrarily on the basis
of the homogeneity of clusters achieved in this pilot effort.
The variances of all basic tasks included in the first
cluster were then set to zero, thus removing from consider-
ation as RP's all basic tasks having high variances as well
as high similarities with that R?.

The basic task having the next highest variance and
a similarity index with the first RP of less than 90 became
the second RP. A cluster was then formed around this point
and their variances set to zero. In similar manner other
clusters were formed until no further cluster could be
formed. The example that follows demonstrates the clustering
function.
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Basic Tasks Crdered

Similarity Index Values of Each

according to Variance Basic Task Pair
lBasic Tasks g2 s (1,3)
1 289 (RPy) |} 1,22 40 2,7= 32 4,8= 10 %
2 241 (0-1) |1 1,3= 08 2,8= 11 ' 5,6= 34 %
3 203 (RP,) é 1,4= 37 3,4m 23 §3,4- 23
4 187 (0-1) | | 1,5% 12 | 3,5= 39 |5,8= 02
5 121 (0-3) | é 1,6= 02 3,6= 33 |6,7= 20
6 8 (0-3) | | 1,7=36  3,7-12 |6,8 12
7 43 (0-1) é i 1,8= 07 3,8= 10 7,8v 15
| 8 P25 : % 2,3= 12 &,5= 07
| . | é 2,4= 18 ' 4,6= 09
%z,sa 23 . 4,7= 29 |
Clusters %2’6' » ‘
; RP i Cluster %
Lo % 2,4,7 i
i * !
3§58 |
\
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In tne example, basic task 1, having the highest vari-
ance, becomes RPj. Similarity irdex values with 1 indicate
that basic task 2, 4, and 7 meet the > 28 criterion and
therefore cluster with basic task 1. The variances of these
basic tasks is set to zero (0-1). Basic task 3 has the
next highest variance and a similarity index with 1l equal
to 08, below the 28 criterion. Therefure, basic task 3
becomes RPy and forms a cluster with all basic tasks meeting
the > 28 similarity criterion; in this case basic tasks
5 and 6. Only basic task 8 could not be clustered. In-
spection of the similarity indexzes reveals that in no
instrance did 8 meet the > 28 criterion. Therefore, in this
small example, the lower left box shows two basic clusters
have been formed: ore containing basic tasks 1, 2, 4 and 7;
and one containing basic tasks 3, 5 and 6. Dasic task 8
would have to be considered unlike any other basic task
included in this group thus requiring separate consideration.

Clustering Anticipated Jobs

Basically, the same procedure as that detailed sbove
was followed in attempting to cluster jobs which were fore-
cast but had not yet emerged. A small sample of jobs was
selected and efforts to generate task descriptions with
Job incuvmbents and supervisory personnel of related jobs
was attempted. The interview consisted of requesting the
respondent to project what job(s) might emerge in the next
five years in place of his job or in his firm as a result
of newer technological advances:; to select one basic task
from a newly emerging job; and to describe each task action
required in the work. ¥e was askaed to identify objects
acted upon in the job, worker task actions, sipgnals of
completion of tasks, tools and equipment needed, and in~
formation guiding the actions. The method proved to be
completely inadequate, and no significant outcomes were
achleved. Results and faults in this epproach will be dis-
cussed in Chapter V. Implications for a methodology to
achieve positive outcomes in clustering projected jobs are
discussed in Chapter VI.
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Chapter V

Results and Discussion

Clustering System

Included in Chapter V are the outcomes of the develop-
ment of the clustering system. Results will be presented
in a general running narrative paralleling the exposition
in chapter IV with tables and figures where necessary.
It 1s hoped that Chapters IV an” V will serve as a manual
for those who may wish to replicate and/or apply the cluster-
ing technique.

Occupations

The initial step in the development of the system to
cluster common jobs involved the identification of those
occupations that met the selection criteria. Those occupa-
tions which satisfied the criteria are listed in Table 11
tader the six broad occupational areas discussed earlier.

Table 11

List of Occupations

Mechanical:

Machinist, tool and die, tcol maker
Welder

Plumber

Auto Mechanics

Skilled Printing

Machine Operator

Cleaners and Pressers

Furniture Manufacturing

Electrical:
Electrician
Lineman and Servicenman

Electrical and Electronics Repair
Electronics Installing
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Table 11 (Continued)
Spatial-Structural: .

Draftsman

Sheet Metal Vorker
Mason and Cement Worker
Carpenter

Chemical~-Biological:

Laboratory Technicilan

Cook

Practical Nurse and Hospital Attendant
Physician's and Dentist‘s Assistant
Meat Cutter

Symbolic:

Bookkeeper

Machine Bookkeeper
Clerical, General
Office Machine Operator
Secretary

Switchboard Operator

People:

Retail and Vholesale Salesman
Insurance Salesman

Waiter and Waitress
Beautician and Barber
Fireman

Policeman

Sales Clerk

From the occupations listed in Table 11, a sample of
occupations was selected in order to test the feasibility
of the clustering system. The sample was limited to the
two broad areas of mechanical and electrical plus one
occupation in the symbolic area. The occupations which
were selected are shown in Table 12,

53




A WE T AT e e e

Table 12

Occupational Sample for Clus*ering System

Yelder

Auto Mechanics
Skilled Printing
Electrician

Electrical and Electronics Repailr

Draftsman
Sheet Metal Worker
Secretary

Samplie of Jobs and Basic Tasks

Eighteen jobs were selected to represent the occupations
listed in Tabie 12 One or two basic tasks were selected
from each job to be described and analyzed. Tablel3 lists

jobs and basic tasks.
Table 13

Sample of Jobs and Basic Tasks

Job Title

14

Basic Task to be Desecribed

1. Marire Draftsman
2. Mechanical Draftsman

3. Electrical Draftsman

4. Hydraulic Draftsman

5. Motor Truck Servicing

6. Motor Truck Servicing

7. General Mechanic (automotive)
8. General Mechanic (automotive)

9. Automotive Electriqian

54

Develop drawings for sub-

" marine mothership

Drawing layout from engin-
eer's sketch

Lighting layout

Drawing pump case layout
Airbrake relining

Major tune-up

Major tune-up

Front transmission bear-
ing replacement

llajor engine tuning
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Table 13 (Continued)

10.
11.
12.

13.
14.
15.
16.
17.

18.

19,
20.

21,

22.
23.
24,
25.
26.
27.

larly the variation in job titles.

Automotive Electrician
Motor ‘fruck Repair
Motor Truck Repailr

Sheet Metal Welder
Auto Body Repair
Auto Body Repair
TV-Radio Service
TV-Radio Repairman

Tv-Radio Repairman

Electrician
Printer

Computer Systems Technician

Computer Systems Technician
General Welding and Repair
General Velding and Repair
Welding and Repair

Welding and Repeir
Executive Secretary

Starter overhaul

Major diesel tune-up
Generator-voltage regu-
lator system adjustment
Tack Welding

Radlator re-coring

Auto body welding repair
Home call TV repair
General TV service re-
pair

Diagnosis and repair
radio deficiency
Install flcrescent fixtures
Hand/machine composition
of blank forms

Trouble shoot problem on
501 printer

Weekly maintenance
Metallizing

Fabricating

Boiler repair
Fabricating

Handling correspondence

Past clustering efforts have been attempted at the job
level but have encountered considerable difficulty, particu-

Table 13 presents a case

in point. Note job titles 7, 8, 9, 10 for example. One
incumbent entitled his job general mechanic (automotive),

the other automotive electrician.
seme basic task in their job:

Yet both perform the
najor engine tune-up. . However,

not until descriptions of both basic tasks are available
can one be sure that both tasks require the same worker

performance.

The clusters that were formed in this research

and presented later in the chapter reveal that both jobs
were highly similar.

Task Description

The procedures for generating task descriptions for
the twenty-seven basic tasks listed in Table 13 have been
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Described earlier. The developmental goals were:
Task deqcriptions obtained should possess

1. "Fidelity in generation and translation of task
information."

2. "Sufficient detail to evoid missing important worker
functions and processes."

3. "Descriptions of the work requirements in a form
translatable into the two dimensional classification
scheme developed for classifying task actions.”

Sources available for obtaining task information and

the ratinge of the task descriptions obtained from them are
presented in Table 14.
Table 14

Ratings of Task Descriptions

-‘—F’
Sources Fidelity | Detail | Form

4
1. Job incumbents High Good Good
2. Supervisors of Workers | Moderste | Moderate | Good

3. Vocational specialists Moderate ; Moderate | lloderate

4, Printed Materials - { Moderate | Poor Poor

The above data indicate that job incumbents were the
best over all source for obtaining task descriptions. Super~
visors of workers were rated next best. The poorest gource
was other printed materials; i.e., task descriptions from
other studies, the Dictionary of Occupational Titles, and
Occupational Outlook Handbook. In general, printed materials
were not effective because: (1) semantic limitations
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prevented good translation, (2) descriptions were either too
detailed or too abbreviated to pernit adequate classification,
and (3) the emphasis was usually slaniad towards the physical
aspects of the job, omitting cdescriptions related to mental
processes.

Jot incumbents were consistently more effective than anv
other humar resource in generating task descriptions. They
were obviously knowledgable about their job and readily suppl-
ied the information required. In most all cases, they were
concerned to complete the interwiew in the least possible
amount of time without deviating to other or unrelated areas
of interect. This was not so with most supervisore and voca-
tional speclalists. They frequently extended the discussion
into unnecessary areas. Supervisors and voecational special-
ists tended ©o be more suspicious and defensive than were
incumbants requiring considerable patience and tact ia the
interview to get them to specify description of a particular
basic task.

Task descripticns were developed for each one of tne 27
basic tasks included in the study. Task descriptions for ome
basic task are shown in Table 15.

Table 15

Task Descriptions for a Basic Task
of the Job Draftsmen

Yo

Jeppsen end 1filler A No. 3
Architects Beard
9-30-66

TASK DESCRIPTION
Job Title: Draftsman
Task Name: Lighting layout for Linn County Court House
Object Acted Upon: Drawings
Information Guiding Action: Specifications from architect,

Consulting firms and technical
references,
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Table 15 (continued)

Tools: Parallel bar, Draftsmen's triangle, various pens,
pencils.,

Actions: Executes a procedure.
Description of Task Actions

1. Meet with architect and customer to understand sketches
and notes for layout jobh.

2. Anelyze data and determine layout plan of action.

3. Procure nceded drawing materials: paper, tools, -
references.

4, Secure paper to board.

5. From sketches and specifications provided, determine
typee and numbers of detall drawings required for
total job.

6. Determine scale of layouts and plan locations on paper.

7. Calculate start point and draw on floor plan to scale.

8. Using specifications provided and found in references,
determine 1light level requirements for all areas.

9, Translate light values into appropriate fixture types.
10. Determine exact placement of fixtures om basic plan.
11. Draw complete layout details for each component part.

12. Give completed drawings to lighting engineer and
comnunicate necessary details.

Table 15 contains a description of the basic task of
the draftsman developing a lighting layout. The statements
contain elements of what thw worker does, what he does it to,
and what he does it with. The upper left portion contains
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the source of the descriptions and the upper right portion-
contains the number of the description, who conducted the
analysis, and the date.

The task descripticns for the basic task presented in
Table 15 are representative of the task descriptions developed
for all 27 basic tasks analyzed in this study. All task
descriptions are contained in Appendix A.

Analysis and Classification of Task Descriptions

The outcomes of analvzing and classifying basic tasks
resulted in function and processes loadings for each task.
The classification loadings for one of the 27 basic tasks
are shown in the left hand column in Table 16.

Table 16

Classification Loadings for Draftsman Basic Task of
Lighting Layout for Linn Couaty Court House

Jeppsen and Miller Yo. 3
Architects Beard
9-30-66

TASK DESCRIPTION
Job Title: Draftsman
Task Name: Lighting layout for Linn County Court House
Object Acted Upon: Drawings

Information Guiding Action: Specifications from
architect, consulting firms

and technical refereunces.

7ools: Parallel bar, Draftsmen's triangle, various
pens, pencils.

Actions: Executes a procedure
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Table 16 (continued)

Worker

Function-Process Description of Task Actions

C3-2, B4-2 1. Meet with architect and
customer to understand sketches
and notzs for layout job.

B5-4, BS--7 2, Analyze data and determine
layout plan of action.

B4-2, Al-2 3. Procure needed drawing materials:

| paper, tools, references.

A8-5 4. Securz paper to hoard.

B5-4, B6-7 5. From sketches and apecifications
provided, deternine types and
numbers of detail drawings re-
quired for total job.

B3-7, B6-7, B4-4 | 6. Determine scale of layouts and
plan locations on paper.

B3~7, A7-5, B2-3 7. Calculate start point and draw
in floor plan to scale.

B4~7, B4~2, B3-7 8. Using specifications provided
and found in references, deter~
unine light level requirements
for all arcas.

B5-3, B4-4 9. Translate light values into
appropriate fixture types.

B5~7, B6-8 10. Determine exact placement of
firtures on basic plan.

B4-3, A7-5 11. Draw complete laycut detalls
for each component part.

C3-2, B4-3 12. Give completed drawings to

1igl.ting engineer and communicate
necessary details.
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As can be seen in Table 16, task description statements
usually contained more than one classification element. For
example, description No. 7, "Calculate start point and draw
in floor plan to scale," when analyzed contained three distinct
elements: B3-7, A7-5, and B2-3. Translation of the loadings,
according to Figure 2, as follows: B3-7 means that while the
worker is functioning at computing, he is mentally making
logical manipulations; A7-5 indicates that the worker is
making discrete estimations while engaging in precision work-
ing; B2-3 designates the worker is engaged in a coping function
while mentally coding. Total classification loadings for all
27 basic tasks are summarized in Appendix H , Table H-1l.

. . aa o

In preparation for similarity indexing a rule was est-
ablished to reduce the total number of classifications load-
ings when repetitions occurred.

Table 17 contains the total classification loadings for
basic task No. 3 which was presented in Table 16. Application
of the repitition rule rasulted ir a reduced number of classi-
fication loadings for basic task No. 3 as shown in Table 18,
Comparing the entries in both tables, it can be seen that
the total classification loadings for basic task No. 3 were
reduced from four, twenty, and two to three, eleven, and one
respectively for the functional categories A,B, and C. Such
a reduction appears not tc have biased basic tasks for
clustering and does substantially reduce the data to be
processed, particularly when considering involving large
numbers of jobs. However further study of the effects of
reduction must be made.
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Table 17
Classification Loadings for Basic Task No. 3
Functional -
Category Loadings q
! A 12, 75, 75, 85 5 4
s /2, /2 .
B 23, 37, 37, 37, 42, 42, 43, 43, 43, 44, 44, a
47, 53, 54, 54, 57, 67, 67, 67, 68 20
C ‘32, 32 é 2
Table 1&
Classification Loadings for Basic Task No. 30
Treated for Kepetitions
Functional
Category Loadings
A 12, 75, 85 3
‘23, 37, 42, 43, 44, 47, 53, 54, 57, 67, 68 11
C %32 Pl

Classification loadings for all basic tasks when sub-
jected to the repetition rule are summarized in Appendix H
Tables H-2, H-3, and H-4 according to functional categories
of things (A), data (B) and people (C), respectively.
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Similarity Index

Similarity indexes were computed for each pair of basic
tasks. A matrix containing 351 similarities is shown in Table
19.

The highest similarity S (1.j.) = 250, occurrad between
basic tasks 23 and 24. The lowest similarity was 9 occurring
between basic tasks 2 and 22, and between 4 and 22.

Variance Values

The variance of each basic task's similarity indices is
1isted in Table 20 in numberical order.

Table 20
Variance Lirting for Each Basic Task
Basic Task s2  Basic Task s>
3 3472 20 1359 §
' 4 2857 16 1224
ﬁ 8 2626 25 1187
1l 2542 18 1172
9 2489 6 1097
10 2438 17 1043 |
11 ’ 2288 5 943
k 14 1 2260 21 930
2 2186 26 877
23 2155 13 820 ¢
| 15 2110 19 626 |
| 24 2056 22 530
- 12 { 1730 27 352
1 7 1460 J
b : i 1

Table 20 shows that basic task 3 had the highest variance,
thus indicating that it had the greatest and the least simi-
larity of tasks with certain other basic tasks in the group.
Basic task 27 shows a variance of 352, the smallest listed
variance and the basic task least similar to all other basic
tasks.

Basic tasks to serve as RP's for clustering were determined
and are shown in Table 21,
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Table 19
Siallarity Matrix Conparing All Pairs of Basic Tasks
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Table 21
Determiving Rotation Points

—

L.

R ; T 4
‘Bagic Tasks ,sz {RP 3(1.3)3ysavnasic Thak} szz RP{ S(1,3)>M5 )
: ' }
T —
3 3472 |RPy 20 11359 : 2
4 2857 : 1 - 16 1224 | 3
8 626 (RP, 25 11187 3
1 542 1 18 £1172 3
9 489 2 6 1097 ! 2
10 2438 2 17 + 1043 3
11 288§ 2 5 ' 943 2
14 2260 2 21 930 2
2 2186 1 26 877 3
23 - j2155 {RPy 13 820 2
15 2110 | 2 19 626 -
24 ZOSGa 3 22 530 -
12 1730} 2 27 352 -
7 460 ; 2 ‘
P '

A T T TR R T R T IR T T T Ty T T T R e e B

As seen in Table 21, basic task 3 bacame the fixst RP.

Basic tasks 4,1, and 2 reached MS with basic task 3 therefore
had their variances set to zero and were disqualified as RP's.

Basic task 8 became RP,. Basic tasks meating MS with 8
included 9, 10, 11, 14, 15, 12, 7, 20, 6, 5, 21, and 13 and
were removed from consideration as RP's. The basic task
having the next highest variance was 23 and thus bzcame RP,.
Basic tasks 24, 16, 25, 18, 17, and 26 met the MS with basic
task 23 and their variances were set to zero. No further
RP's emerged from the three remaining basic tasks.

It should be pointed out that no hierarchy exists in

RP's. The subescripts 1, 2, 3, etc. are employed merely to
keep RP identities separate sud serve no other function,

65

ST




Any basic task identified as en RP is equal to all other
RP's g@s a clustering point. The number of basic tasks
gimilar to any one RP is in no way related to the poten-
tial of a basic task to become an RP.

Clusters

Clusters formed around the three RP's are presented in
i Table 22.

Table 22

Cluster Listing

Cluster RP | Basic Tasks Clustered
: 1 3 4,1’2
f 2 8 9,10,11,14,15,12,7,
20,6,5,13
é 3 23 24,16,25,18,17,21,26

As shown in Table 22, the first cluster was formed
around RP 3 and includes threc basic tasks. The largest
cluster was formed around basic task 8 and contained 11
; basic tasks. Basic task 23 emerged as a third RP and
: clustered seven basic tasks around it.

Three basic tasks, 19, 22, and 27 were not included
in either of the three clusters formed noxr did they
qualify as RP's., Therefore, they remained unclustered
and as far as the small sample of jobs included in this
pilot study, would have to be given individual attention
with respect to vocational education program planning.

Table 23 presents jdbwéiiles'énd basic tasks combined
in the first cluster.

66




Table 23

Job Titles and Basic Tasks in Cluster 1

Job Title : Basic Tasks
1. Electrical Draftsman Lighting layout
2. Hydraulic Drafteman Drawing pump case layout
3. Marine Draftsman Develop drawings for
gubmarine mothe:ship
4., Mechanical Draftsman Drawing layout from

engineer's sketch

The first cluster vas made up of drafting jobs, as
shown in Teble 23 Inspaction of Table 15 reveale that
basic tasks in this cluster were very homogeneous but,
with one exception, were very unlike all other basic tasks
included. The one exception was basic task 27, executive
gecretary, which approached but does not reach similarity
criterion. This means that at least a portion of the
task actions of executive secretary were like that of
draftsman task actions and might warrant closer inspection
in terms of instructional planning.

Job titles and basic tasks combined in the cluster
2 are presented in Table 24, |
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Table 24

Job Titles and Basic Tasks in Cluster 2

Job Title Basic Tasks

1. General Mechanic (automotive) Front transmission bear-
' ing replacement

2. Automotive Electrician Major engine tuning
3. Automotive Electricisn Starter overhaul
4. Motor Truck Repair Major diesel tume-up
5. Auto Body Repair Radiator re-coring
6. Auto Body Repair Auto body welding
repalr
7. Motor Truck Repair Generator-voltage
regulator system
adjustment
8. GCeneral Mechanic (automotive) Major tune-up
9. Printer Hand/machine composition
of blank forms
10. Motor Truck Servicing Major tune-up
11. Motor Truck Servicing Alrbrake relining
12. Sheet Metal Welder Tack Welding

The second cluster, as shown in Table 24, consisted of
basic tasks primarily drawn from automotive and truck
repair jobs. Two exceptions to these job areas were basic
tasks 13--sheet metal welder-—and 20~-printer. Logical
reasoning would suggest the inclusion of sheet metal
welder as part of the third cluster, to be discussed next,
rather than the second cluster. However, when the specific
task descriptions of sheet metal welder dealing with tack
welding were analyzed, worker performance proved were
more like those of cluster 2 than cluster 3. Perhaps 1f
more basic tasks of sheet metal welder were analyzed these
results would change.

The other exception, printer, was more unexpected.
However, in terms of the limited sample of jobs involved
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and the resulting three clusters identified, the worker
requirements for printer were most closely related to
those represented in cluster 2.

Cluster 3 included bagic tasks drawn from jobs related
to job areas of electronics and welding repalr and are
listed in Table 25.

Table 25

Job Titles and Basic Tasks in Cluster 3

Job Title Basic Tasks

1. General Welding and Repair Metallising

2. General Welding and Repair Fabricating

3. TV-Radio Service Home call TV repair

4. Welding and Repair Boiler repair

5. TV-Radio Repairman Diagnosis and repair
radio deficiency

6. TV-Radio Repairman General TV service
repair

7. Computer Systems Technician Trouble shool problem
on 501 printer

8. Welding and Repair Fabricating

Although strength of similarity between electronics

type jobs and welding repair joba was generally minimal,
as shovn in Table 19, sufficlent similarity occurred for
these jobs to cluster.
the inclusion for analysis of a larger eample of jobs
and basic tasks might change these results.
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Clustexing Projected Jobs

Efforts to cluster future job projections were, in general,
unsuccessful., The major breakdown occurred in generating
descriptions of task actions. Prcjected jobs selected for
attempted clustering along with the basic tasks identified for
each are listed in Table 26,

Teble 26
Projected Jobs and Basic Tasks
Job Title ' Basic Tasks
1. Data transmission - Banking Bank service network
2, Electronic fabricating Installing communications
equipment in mobile platform
3. Telephone repair - future Repair telephone service

4, News information dissemination Systems maintenance check

Inspection of Table 26 reveals job titles not totally unlike
those now being used. Similarly basic tasks are not foreign
sounding. The outetanding fact emerging from this very limited
effort to generate projected job clusters was that future jobs are,
in all 1likelihood, not going to be measurably diffcrent than those
that now exist. What appeared to be the primary difference was
: in the alignment of basic tasks in jobs. Many of the basic tasks
| we now identify as being combined in present jobs will probably
} distribute under emerging job titles in different and various
: arrays. Another way of saying this is that newly emerging jobs
: will probably be composed of many basic tasks that have come from
: different older jobs plus some newly developed basic tasks unique
3 to the new job. The importance of this fact is in the need to
develop a system of clustering at the task level rather tham at
the job level.

Attempts to obtain task descriptions for basic tasks listed
in Table 26 were unsuccessful from both job imncumbents and
supervisory personnel. It was found from the small sample
encountered in this effort that job incumbents were completely
unable to make future projections of worker requirements. They
are apperently so close to their own job demends that techno-
logical advancements occurring ia and near their job field have
no specific meaning in terms of chinges in their own job
performance,

el e e s "N R L S I S
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Supervisory parsonnel, on the other hand, were generally
better able to project job change requirements in terms of
worker performance. However, they were not able to provide com-
prehensive statements of sufficient detail to gensrate meaningful
task descriptions. They had an understanding of genersl
information of changing trends but were unable to draw upon
technical details outside their immediate occupational field to
define the functional aspects of what the worker of new job
potentials in their owm firm would do.




Chapter VI

Summary, Conclusions and Implications

This study has sought to attain the following objectives:

1. To develop and evaluate data gathering instruments for
continuous assessment of human resources, employment
opportunities, and educational and training programs.

2. To develop a system for assessing job opportunities
that cluster the common skill and knowledge factors
required in the job.

3. To develop manuals of procedures for field personmnel to
administer the data gathering instruments and to employ
the clustering system.

Data Gsthering Instruments

Seven instruments were developed to assess human resources,
employment opportunities, and vocational and training programs in
Oregon. The basis for developing the instruments derived from an
analysis of a series of broad questions posed by the Oregon State
Coordinating Committee on Systematic Planning for Vocational
Education. The instruments were tested on an individual basis with
representative subjects and were modified until reliability,
validity, and usability were judged adequate. The seven instru-
ments included a student questionnaire designed for use with
secondary and post high school (non-baccalaureate) students, a
dropout questionnaire designed for use with students who had
dropped out of secondary school, an employee questionnaire designed
for both employed and unemployed workers, an employer questior-
naire designed for use with occupational establishménts, a
secondary school questionnaire designed for use with secondary
school vocational programs, a community college questionnaive
designed for use with community college vocational programs, and
a proprietary school quezstionnaire designed for use with proprie-
tary school vocational programs.

Institutions and agencies in Oregon already established in
collecting and storing certain data considered appropriate to the
study were identified and screened for acceptability. Such sources
were classed as secondary and were included in the hopes that the
data yield would meet the study criteria and thus provide a more -
efficient use of available data. Guidelines in the methods of
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administering datas gathering instruments and collecting data from
secondary sources were prepared.

Results of field testing the instruments suggest they are
appropriate for surveying the populations intended in subsequent
phases of the Planning, Implementation and Evaluation (PIE) study.
However, field test samples were limited to representative indi-
viduals and small groups of individuals and did not include intact
gsystems; i.e., a total school district, or a complete industrial
firm, etc. Consequently, the guide developed for field personnel
to utilize the instruments in later phases of the PIE study has not
been tested out in intact situatione. Additional field testing
of the instruments should be accomplished in intact systems repre-
sentative of the systems to be included in subsequent phases of
the study.

Results of the effort to identify secondary sources in Oregon
from which data could be extracted proved to be discouraging. It
became apparent that not only are great quantities of data
systematically collected from individuals and institutions in the
state but these efforts are duplicative; i.e., the same informa-
tion is gathered from the zzme individuals and institutions by many
different secondary sources. Furthermore, these data are coded,
recorded, and stored in a variety of forms and modes making it
virtually impossible for the data to be extracted and used by
others. Vast amounts of money and manpower are, in effect,
wasted because no cooperative system of data storage and retrieval
providing for common sharing is available at the state level.
1f a central data depository were established at the state level,
all state agencies could efficiently store and retrieve data, and
perhaps what is more important, would measurably reduce the .
occurrences of redundantly seeking the same data from the same
sources.

Clustering Systenm

A two dimensional system for clustering jobs was developed
which combined worker functions and worker processes. Worker
function is concerned with what a worker does during the job with
respect to things, data, and people. Worker processes is con-
cerned with what mental processes workers engage in while working
with things, data, and people and includes such dimensions as rote
sequencing, identifying or discriminating, coding, classifying,
estimating, logical manipulating, rule using, decision making, and
problem solving.
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Task descriptions were developed for 27 basic tasks which were
drawn from a specific set of selected jobs. The task descriptions
were classified on the basis of the worker function-process scheme.
Similarity indexes and variances were then computed for each basic
task. Rotation points were determined on the basis of variances and
similarity indices from which clusters of coumon jobs were formed.
Detailed explanation and examples were provided as a guide for
replicating and applying the clustering system.

Efforts were also made to cluster future job projections; how-
ever, the inability of job incumbents and supervisory level persons
to generate basic task descriptions prevented any opportunity to
apply the clustering system. Full cooperation was found in most
instances but knowledge of sufficient technical details of task
skills related to anticipated jobs was lacking, making it
inpossible for comprehensive descriptions to emerge.

With respect to gemerating task descriptions of curreant jobs,
the evidence indicates that supervisory level and vocational
education persomnel are less effective than job incumbents. This
would suggest the need to concentrate on methods of obtaining
task descriptions from job incumbents. Additional study should be
attempted to determine what type worker, under what types of
conditions, is most productive in producing the desired
descriptions. :

A critical step in developing the cluatering system centered
around the establishment of numerical loadings for task actioms.
Numerical loadings were determined from the analysis and
classification of task actions according to the functiom by
process matrix. Although this structure served to produce
clusters having high face validity from the limited sample of jobs
employed in the study, replication of the system with a much larger
sample of jobs is needed before a generalizable conclusion can be
made. 4

Even though thz outcomes of fixing numerical loadings suggest
that the method will produce valid clusters, certain difficulties
were experienced in classifying task actions from which numerical
loadings were assigned. The difficulty centered around adequate
working criteria by which raters can reach classification agree-
ment. For example, as employed in this study, one of the higher
functional categories of working with things was that of pre-
cision working. Criteria for classifying tasks at the level of
precision working include two worker performances: considerable
judgment and low tolerance limits. Two problems emerge. First,
these criteria are, at best, vague leaving considerable subjec-
tive judgment to the rater in classifying task actioms to a
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particular functional level; second, task actions of different
Jobs meeting classification criteria that place them at the same
functional level often bring together job actions of a wide
degree of difference.

An example of the first type problem can be seen in classi-
fying certain task actions performed by a machinist in operating a
lathe. Employing the classification criteria used in this
study and depending upon the bias of the rater, these task actions
could either be classified at the sixth functional level of '
things--operating-controlling--or at the seventh functional level--
precision working. :

An example of the second type problem emerges when it
becomes apparent that the jobs of watchmaker and tool-and-die
naker both contain task actions meeting the criteria of precision
working. Obviously certain common actions are operating inm both
jobs regarding making certain types of judgments and dealing with
certain low degrees of tolerance; however, other task actions in
these same two jobs represent a considerable difference, but still
qualify as precision working, such as the applying of force, finger
dexterity, speed of hand movement, etc.

Both of these problem types indicate that the functions
hierarchies as used in this study are not sufficient to handle
comprehensive task action classifications. Additional study must
be undertaken to develop more exact criteria for classification

and to refine functional levels to handle greater variation within
levels.

With respect to the clusters formed in the study, it should
be made clear that these clusters emerged on the basis of
including task action description of only a signle basic task
selected from each of the 27 jobs sampled. However, these jobs
each tend to be composed of several basic tasks, rather than just
one, which, if all were included for clustering, might produce
other clusters of jobs than those which occurred in this develop-
mental effort. This suggests a need to determine the clustering
influence of combining the several basic tasks in a job. For
example, the first cluster to emerge in the study grouped
together four different types of draftsman jobs. If all basic
tagsks in each of the four drafting jobs had been described and
included for clustering, rather than just one from each, the
chances seem likely that all four of these jobs might have
clustered in a different way.
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The implication for planning vocational training programs
based on input obtained from this clustering system is that it
could lead to the implementation of curricula having a much
broader base than is presently the case. In other words, the
various curriculums formed would meet the common needs of a
broader cluster of jobs. Such curricula would efficiently prepare
students with a fundamental competency appropriate to a variety
of jobs rather than just one, as well as better preparing them to
shift into alternative job opportunities as their current jobs
are destroyed by technological advances.

With respect to projected jobs, the system developed in this
study was unable to form any clusters because projected job task
descriptions could not be generated. The method employed to
describe task actions of projected jobs was the same as that used
to generate task descriptions of current jobs. There is little
doubt in the writer's mind that once task descriptions of pro-
Jected jobs have been writtem, classification loadings and
subsequent clusters in the manner developed in this study could
then be readily accomplished.

The most promising source for generating projected jJob task
descriptions appears to be supervisory and management level
personnel in occupational firms. However, as was apparent from
the study, this source by itself was insufficient. It is
suggested that some form of team effort might be more successful.
If a techmical specialist who was well read in the technical
Journals and future trends of the general subject field repre-
sented in the firm in question was included as a team member along
with the trained interviewer, the combined insights of such a
team might be extremely fruitful in generating the desired task
descriptions.

A final word needs to be said regarding computer application.
Although this study did not employ computer processing in
developing the clustering system, the numerical manipulation
employed in generating the clusters were adapted after the work
of Silverman, whose study is specifically concerced with the

application of computer techniques to clustering (1966). Therefore,

the clustering system developed in this study can be computerized
using Silverman's model with only minor modificationms.
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A.

B.

C.

What

Appendix A

Listing of Questions Related to
Vocational Education Program Planning

are characteristics defining categories of actual and anticipated

job clusters?

(1)

(2)
(3)

(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

(13)
(14)

What

(1)
(2)
(3)

(4)
(5)

(6)
What

(1)
(2)
(3)

(4)

What types of activities are required? (manual, clerical, pro-
fessional)

What types of skills are required?

What types of social interactions are involved? (solitary,
group)

What types of relationships are involva4? (intra-orsanizational,
inter-organizational, public, private)

What types of social structures are involved? (bureaucratic,
non~bureaucratic, independent work stations, assembly line, service
activities)

What physical demands are made?

What physical conditions of work exist?

What potential job satisfactions are offered?

What economic returns of the occupation are expected?

What degree of stability does the job have? (Is it affected by
economic fluctuations?)

What power potential does the job offer? (Does it require
suypervising others? being supervised?)

What is potential for creativity? (Does job call for initiative,
conformity?)

What kind of knowledge is required? (areas of knowledge?)

What kind of thinking is required? (convergent? divergent?)

are preconditions for occupational entry?

What type of training is needed?

What skills are required? What knowledge?

What mental ability, physiical attributes, personality charac-
teristics are required?

What basic education is needed?

What ascriptive elements characterize occupational selection?
(Who controls entry? class/race/other restrictions?)

What psychological orientation is required?

are extra-occupational variables of the job?

What is prestige factor?

Who holds power within occupational structure?

What are boundaries around occupation in terms of mobility
into and out of occupation? '
What is relationship of occupation to other occupations or to .
cccupational family?
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D. VUhat

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
Q” E. What

(1)
(2)

(3)
(4)
(5)
(6)

F. What

(1)
(2)
(3)
(4)
(5)

is actual occupational inventory and what changes or shifts

are anticipated and when are they expected.

What are employment demands by individual occupation? (actual,
anticipated)

What is employment demand by occupational group? (actual,
anticipated)

What is employment demand by occupation and occupational group
in geographic regions? (actual, anticipated)

What is employment demand by occupation and occupational group
in economic areas? (actual, anticipated)

What jobs are open? (actual)

What job clusters are expected to emerge? (anticipated)

What are skill requirements for emerging job clusters?

How many openings are there for each job? (actual, anticipated)
What are entrant numbers by type of firm? (actual, anticipated)
What is size and nature of human resources? (actual, anticipated)

are characteristics of workers?

Aspirations of in-school youth? (9th, 12th grades)

Intentions to remain in area? (in-school youth, out-of-school
youth, adults) .
Willingness to relocate? (in-school youth, out-of-school youth,
adults)

Willingness to modify expectations? (in-school youth, out-of-
school youth, adults)

Needs, interests, abilities? (in-school youth, out-of-school
youth, adults)

Personality characteristics? (in-school youth, early school
leavers, employed adults, potentially employable adults,
displaced workers, housewives)

are major trends expected?

Economic conditions of employment?

Social conditions of employment?
Psycholcgical changes of workers?

Pattern of occupational structure?

Shifts in population (demographic changes)?
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Appendix B

Information Needs for
Instrument Development

1. Human Resources (Current and Projected)

A

Population Characteristics

(Total Population of Survey Area)

1.
2,
3.
4o

Se

6

Age

Sex

Marital Status

Occupation by Category and specific job
(Total Population 13 & over)

Residence (current) Total Population 13 & over
(by City, County, Urban, Rural)

a. Length of time in residence (present)

be Length of state residence

¢s Previous residence ( Inter & Intra State
Moves)

d. Anticipated preference .of residence
Education (Current and Projected)
a. General Education
1, Years of School completed
2, Currently s student
a. Institution attending

b, Estimated effect upon gaining and
holding emplovment
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(Continued I-A)
b. Area of specific preparation

(Total population 18 & over) (By occupation)
1. When & where completed

2, Type of Training institution

3., Area of preparation emphasis

é (specific courses completed)

4, Anticipated Vocational preparation

ce Achievement Level (Total Population 13 &
over)
1, In generalhéducation
2. In specific preparation for job

ds Courses beneficial to job preparation
(Total population 18 & over &/or enployed)

1, General Education

2, Specific preparation
B, Employment History
(Total Population 13 & over)
1, Current Status
a. Employed: Full time = Part time
be Unemployed
ce. Length of time employed -~ unemployed

2, Current job (Occupation & job)




(Continued I-B)

3.

be
L
6o

Te
8,
9
10.

How obtain job

(Hiring and Selection practices)

Previous job heid (occupation & job unemployed)

Reason for unemployment

Job changes during "N" years

(Occupation and job)

a. Length of time in each job

be 1Inter & Intra categorical shifts

Reason for changes

Adjustment problems observed

Anticipated job changes

Anticipated early withdrawal from present

occupation & job

as Reason

Anticipated employment after retirement

a. General &/or specific occupation or job
preferred

be Full time = part time employment

C. . Job Satisfaction or Dissatisfaction

(Total Population 13 & over)

(Emplcved and Unemployed)

1.

ERIC

Full Tt Provided by ERIC.

Satisfied - Dissatisfied
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(Continued I-C)
2. Reasons for Number 1.

a. Effect of Working Conditions

be " " Interpersonal relationships

Co Training & preparation

i

do " " organizafional environment

3. Job security

4, Willingness to mo&ify expectations
(Implications of satisfaction factors for
training & employment)

D. Aspirational Level
(Total population 13 & over )

1, Occupational area & job

2, Level of aspirationms
{Specific job & occupation)

3, Reason for interest

E, Abilities and Aptitudes
(Total population 13 & over)
1, Individual assessment
2, Individual assessment of ability to meet
aspirational goals

II, Job Data (Current & Projected)

A, Jobs and Occupations (Current) (Total Survey area)




(Continued II-A)
1, Occupations represented in the area

2, Jobs within occupations

(Number and specific title of cach)

3. Tagks perforfied in job
(Number and type) (Cluster related)

4, Skill and preparation requirements of each task - -
and job

5 Mental, Physical, personality characteristics 3
required, 1
Psychological orientation required,.

6. Job openings presently unfilled

B. Labor Force (Current)

1. Number of Employees holding jobs

2, Skills and preparation possessed by employees

holding jobs

3. Performance &/or competence level of employed

workers,
4, Number of Unemnloved workers (Human Resources)
5. Skills and preparation of unemployed workers
6. Number of workers needed in each occupation and

job to fill openings (current demands)

7. Number of replacements needed for each occupation

(projected)
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(Continued II-B)
8, Labor surpluses by occupation and job

C. Hiring Practices (Current)

(Private Industries, Govt, Agencies)

1, Acceptable Minimun Qualifications by job

2. Desired OQualifications by job

3. Methods used to obtain qualified personnel

4. Promotional Practices as a means of filling
vacancies

5. Screening Practices = Methodology (As used in No's
3 & 4 above)

6. Impediments to obtaining qualified personnel

(Contracts, Agreements, etc,)

7. Satisfaction of employers with trainees of Oregon
Vocational Programs
D. Anticipated Job Changes
(Alterations within existing jobs that will not change
job, :I.tself)‘ |
1, Occupational field and specific job

a. Tasks, added, deleted, &/or performance altered

b. New tasks to be performed (Number and type)
c. Skill and preparation necessary for new tasks

d. Estimated date of change
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(Continued 1I-D)

£.

ﬁstimated period of transition
Estimated duration of new job
Anticipated hiring practices & requirements

for changed jobs,

2., Estimated Jobs eliminated

E. Anticipated New Jobs (Created)

(Predicted trends in jobs, products and processes)

1. Occupational field and specific job

a.
b,
Ce
d.
e

£

Tasks to be performed (Number and type)
Skill and preparation necessary
Estimated date of change

Estimated period of transition

Estimated duration of new job

Anticipated Hiring practices and requirements '

for new jobs

2, Estimated Jobs eliminated

F, Anticlpated Labor Force

(Possible inclusion in section 1 on Human Resources)

1, SbHBurces and quantity of supply

Entrant
1, High School graduate

2, High School drop out
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(Continued II-F)

3. College graduate
4o College dropout

S« Vocational School graduate (Inc,

Community Collage)

6. Armed Services Trainee (Veteran)

-

b. Re-entrant (Veteran, Housewife, Retiree)

ce Migrant
1. Interstate
2. Intrastate
3. Foreign
2, Characteristics of above (0f Human Resources)
a. Age, Sex, Education, etc,
III. Vocational Education Programs
(Non=-Baccalaureate Level)
A, Existing Programs
l. Programs by curricula area and course offerings
a, Community College
be Private School
~ €s Secondary School
de Apprenticeship Progran

2. Scope and sequence of Curricular areas

a. Course Offerings




(Continued I1I-A)

be Criterion for offering course
ce Objectives (skills & knowledges)
1. How determined
d. Organizational factors
1, Full time - Part time
2, Employment - Pre-employment
- 3. Apprenticeship
4, On=The=Job
S5+ Re=training
6. Duration: 6 Mos., One year, Two years
e, Methods of Instruction ( Consistency)
1. Techniques, procedures, activities
f. Methods of Evaluation
1, Techniques
gs Criterion for Success
1, Students placed on job
2+ No, Completing Course
3. Success of applicant on job
h. Period of time course (has been = will be)
offered
3. Location of training institution

a, institution, City, correspondence, etc.
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(Continued III-A)

Be

4,

S

6.

7,

Agency Offering (Course = Program)

ae Public & Private schools, industry, Govt,

Financial Support

as Tuition, Fees, State, Federal, Industry,
Labor Organ,

Entrance Requirements

a. Selection & Screening practices

Course Enrollment & Average Class Load

a, No = enrolled in curr,

be No - enrolled in ea, course

Characteristics of Students

(Human Resources)

a, Age, Sex, Educational Level, Aspirations, etc.

Existing Facilities

(Adequacy for Existing & Projected Programs)

1,

2.
3.

Facilities Currently in Use
a, High School

b. College

ces Private Schools

d. Indﬁstry " )

Location of Facilities (Address). -

Instructional Materials and Equipment (in term of

adequacy to meet program) .

a. Quantity, quality, age, numbers
23
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(Continued III)

C. Teaching Staff

1. Number of Staff members

2. Educational preparation & Training

3, Teachthg Experience
4. Work experience
5. Source of Supply
D. Anticipated Program Changes
~ 1. Additions Deletions
(By Curricular Area, Course, Occupation, Job)
2, Criterion for change
3. Duration of Change
4, New Offerings
a, Objectives, skills, knowledges
be How determ%ned. evaluated
ce Criterion for success

S5 Imnstruction Techniques, Procedures, Activities

6. Anticipated enrollment
7. Tacilities available for new program
a, Location
b, Utilization
8, Anticipated Construction for new program

9, Equipment available: Anticipated purchases
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(Continued 11I-D)
10, Selection & Screening practices for entrance

11, How Financed (agency)
12, Staff requirements (Number)
a, Preparation requirements

be Experience requirements

E. Anticipated Facility Changes

1. Additions and deletions by curricular-course area

2, Anticipated date of Change
3, Location of Facilities (New)

4o Utllization of facilitiles

ae Classroom = Laboratory

5. Equipment & teaching materials deleted = added

to existing
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Community College Data Available




Appendix C

DATA GATHERED ON COMMUNITY COLLZGES FROM EXISTING
STATE DEPARTMENT OF EDUCATION SOURCES

Data are gathered on vocational training and trainees in Oregon
Community Colleges and are compiled and stored in the State Depart-
ment of Education, Division of Community Colleges and Vocational
Education. The foliowing list of reporting forms have been identi-
fied as contributing to the aims of this project and are employed in
the PIE Project to collect certain information from community colleges
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