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FOREWORD

This publication marks the completion of the Human Resources Research
Organization Project S72-17 (P 72-20), The Validation of a Set of Occupational Clusters
for use in the Comprehensive Career Education Model (CCEM). The project was per-
formed for the Center for Vocational and Technical Education of The Ohio State
University. Dr. Aaron J. Miller, Coordinator of Field Services and Special Projects for the
Center, was the Technical Monitor for the project.

The research was conducted at HumRRO Division No. 8, Presidio of Monterey,
Calif. Dr. Howard H. McFann is the Director of the Division. Dr. John E. Taylor was the
Principal Investigator, with Dr. Ernest K. Montague and Mr. Eugene R. Michaels as
members oi the research team. '

This work was supported in part by Grant No. OEG-3-7-00158-2037 by the Office
of Education, U.S. Department of Health, Education and Welfare, to the Center for
Vocational and Technical Education, The Ohio State University. Investigators undertaking
such projects under Government sponsorship are encouraged to express freely their
professional judgment in the conduct of the project. Points of view or opinions stated do
not, therefore, necessarily represent official Office of Education or Center position or
policy.

Meredith P. Crawford
President
Human Resources Research Organization




PURPOSE

The purpose of this study was to locate or design an occupational clustering system
for the Comprehensive Career Educational Model (CCEM) being prepared by the Center
for Vocational and Technical Education, The Ohio State University.

The clustering system was expected to meet three general criteria: It was to
encompass most existing jobs; it was to be translatable into the design of an entire K-12
curriculum; it was to show clear and specific advantages over other clustering systems.

A review of the research and other literature was undertaken to examine the
clustering systems already in existence that might be adopted or adapted to the purposes
and requirements of the CCEM. The clustering systems described in the literature were of
three main types: descriptive, sociological-psychological, and task-analytic.

None of the clustering systems identified met all three requirements: If they were
inclusive, the basis on which occupations were dimensionalized was not useful for
curriculum design in terms of the CCEM; if they were designed for vocational education,
their conception was too narrow to apply to a general K-12 curriculum. In short, no
existing clustering system could be directly applied to the CCEM. Therefore, a new
clustering system was devised by synthesizing useful features of existing systems.

THE PROPOSED CLUSTERING SYSTEM

The proposed system employs two dimensions as crucial for informing, guiding, and
preparing students for the world of work. One dimension represents the functions and
contents of occupations, including broad complexes of occupations and institutional
arrangements of the world of work. The other dimension represents the status or levels at
which occupations exist. This second dimension is a shorthand means to incorporate a
complex of important variables attendant on occupational choice, such as educational and
training requirements, daily schedule and routine, degree of freedom and responsibility,
mobility, and so on.

These two dimensions have been arranged into two main matrices, providing a means
for coordinating the particular instructional goals of the CCEM. The first matrix consists
of 12 institutional areas and seven career levels into which all existing jobs can be placed.
This matrix, in various collapsed forms, is usable throughout grades K-10. The second

matrix, for grades 9-12, retains the dimension of seven career levels, but is changed from

the institutional area to an occupational function dimension for selection of an occupa-
tion to enter; nine occupational categories are combined with the seven career levels.

USE AND IMPLICATIONS OF THE CLUSTERING SYSTEM
IN THE K-12 CURRICULUM

The clustering system is designed to serve as a planning vehicle to fulfill three
instructional functions: providing students-with information about the world of work,
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helping them chonse a career congruent with personal interests and talents, and providing
models that shape instructional objectives and learning experiences.

A general curriculum structure, built from nine processes, is proposed as the means
for adapting the. present school curriculum into one that is consonant with the goal of
career education and the objectives of the CCEM.

Through the nine processes, inputs arising from various entry requirements (basic
cognitive skills, job entry, college entry) can be placed into a comprehensive structure to
determine the content of the K-12 curriculum. The clustering system can be used, within
this structure, to determine career information, guidance, and selection learning
experiences.

The use of this clustering system makes feasible a highly individualized curriculum,
meeting any combination of student goals.
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REVIEW AND ANALYSIS OF CLUSTERING SYSTEMS

INTRODUCTION AND STATEMENT OF PROBLEM

Career Education

Comprehensive career education is a major experimental attempt to redirect and
reintegrate the purpose, structure, and function of the public educational system toward
more valid and meaningful preparation for the world of work. Toward this end, the U.S.
Office of Education (USOE) has funded several large educational research centers for the
launching of various home-based, work-based, and school-based models of career educa-
tion and preparation. This project report is intended to contribute to the school-based
model of career preparation as developed by the Center for Vocational and Technical
Education of The Ohio State University, by proposing a clustering system that will help
integrate the world of work with a career education system.

The School-Based Model for Career Education

The Comprehensive Career Education Model (CCEM) is an attempt to revise the
public school program to provide better answers to the vocational needs and aims of all
students, rather than to only a part of the student body. An effective model must
include (a) provisions for the gaining of adequate knowledge about career aims and
choices at all levels of age and occupation; (b) preparation in a wide range of basic
knowledge and skills; (c) utilization of the entire curriculum as a medium for integrating
knowledges and attitudes about occupational choice including important social, economic,
and personal factors that influence and are influenced by occupational choice; and (d) a
means for preparing for appropriate occupational entry.

The CCEM envisions a sequential program of preparation from kindergarten to high
school graduation, stressing personal and occupational awareness, orientation toward
occupational realities and roles, exploration of specific job families, selection of clusters
for beginning preparation in a specific area, and preparation for entry into a job area or
into further specialized training and education. Such a sequence would be roughly divided
into grades 1 to 6 for development of awareness of the world of work and its personal
and social significance; grades 7 and 8 for providing experiences related to forming
occupational attitudes and potential roles, and consolidating subject matter toward
exploration in occupational areas; and grades 11 and 12 for further specialization and
in-depth preparation. The educational program would integrate occupational awareness
and choice into the entire curriculum.

(1) Self-awareness and understanding of their interests and abilities in relation
to possible careers.

(2) Attitudes and understanding regarding the significance of work in social,
personal, and economic terms.

(3) Understanding of the pervasive and intimate relationship holding between
work roles and other life roles and styles. '

(4) Skills and capabilities permitting, at the least, occupational entry.




Occupational Clusters

The present project aimed at providing a set or sets of occupational clusters that can
be used from grade K through 12 for career development.

The term ‘“‘cluster” has taken on a variety of meanings. It may refer to a simple
grouping of seemingly like jobs, to broad institutional groupings such as transportation
or manufacturing, to groupings based on similar job products, to groupings based on
analysis of work tasks, and so on. The type of cluster developed depends upon the
particular purposes and requirements cf the agency doing the clustering. Overall, the field
of occupational clustering is marked by a diversity of criteria and variables, and a paucity
of comprehensive frameworks.

The criteria originally developed for this project require that the system be:

(1) Inclusive. The clustering system must encompass most existing jobs.

(2) Operational. The clusters must be capable of being used for training. They
must be congruent with labor-market entry jobs, and must be translatable into curricular
materials and instructional strategies, so that a person trained in the basic skills of a
cluster would have entry-level job potential in a variety of jobs within the cluster.

(3) Viable. The recommended system must have clear advantage over other
systems for use in the CCEM.

From these general criteria, we have developed certain premises that guide the
selection or synthesis of a clustering system and that have implications for a CCEM. A
clustering system should: _

(1) Permit career preparation to be flexible, generalizable, and relatively com-
prehensive, allowing students to acquire broad skills and capabilities for entry into a
range of related jobs. It must not handicap the student in exercising the option of further
education by narrowing his training around too specific skills.

(2) Serve as a means of introducing students to the great variety of jobs within
a format that is easily comprehensible.

(3) Provide means for organized exploration of career possibilities that exist
within an occupational area.

(4) Contain dimensions that provide students with a clear conception of impor-
tant attendant variables related to career choice and development. Such variables include:

(a) Educational and training requirements for entry.

(b) Expected income and economic projections about occupations.

(c) Working conditions to be expected, such as daily routines, schedules.

(d) The degree of power, personal freedom, and responsibility inherent in
broad strata of occupations.

(e) The presence or absence of lateral and vertical avenues of mobility in
various strata of work.

(f) The present and projected influence of institutional organization and
stratification in industries and unions.

(5) A clustering system should be usable in the design of curricula meeting the
general goals of awareness, orientation, exploration, selection, and preparation.
(6) A clustering system and its accompanying curricular guidelines must take

into account the markedly different natures of the age populations being served. Maturity

(7) A clustering system must be related to and be able to draw upon the more
organized and detailed work that has been done in the field; it cannot stand alone. Many
present systems are isolated and unique and cannot draw support from present bodies of
information.
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All this constitutes a large order. No past system, to our knowledge, attempts to
cover a comprehensive curricular model. Yet, the envisioned curriculum requires such a
model. To the degree that the present project attends to all premises it will be useful.

A REVIEW OF PAST SYSTEMS

research, correspondence, and the authors’ past experience, a variety of typical clustering
systems were studied or briefly scanned. Because of the relatively short time for study
and the unpublished status of many attempts, complete coverage is not claimed. Never-
theless, all major and relevant efforts are at least typified in the search. Over 60
references were obtained, many of which could be quickly dropped as marginally related
to our needs. Correspondence, initiated with several persons, had generally minimal
results. This section will cover, first generally, then in greater detail, the results of the
search.

General Review
Although the term ‘‘cluster” has many meanings, it is felt that the great majority of
past work may be fitted into three groups without undue damage to any. These three

These are not clear or unmixed groupings. Like the clusters or families they cover, they
possess many inconsistencies, mixed categories, and blank spaces.

Descriptive Approaches. Educational workers generally have been interested in cate-
gories that relate heavily to teacher and student training, that reflect job categories as
they presently exist, and that are readily adapted to current vocational and technical
curricula, staff, equipment, and guidance facilities. Although these systems may include
consideration of student skill, knowledge, attitudes, and other personal characteristics,
they are primarily based upon an informational approach to occupational areas or
families rather than on analysis and synthesis of broad job needs and their relationship to
student characteristics.

Such systems are intended for employment market information and vocational
guidance and are exemplified by a joint publication of the U.S. Departments of Labor,
and Health, Education, and Welfare, entitled Vocational Education and Occupations (1),
or by various Department of Labor publications, such as the Occupational Outlook
Handbook (2) and like publications. To a certain degree, the very complete draft (3) of
15 occupational clusters developed by the Division of Vocational and Technical Educa-
tion of the USOE falls into this descriptive approach, although its implications are
considerably broader.

Sociological-Psychological Approaches. A second broad class of systems comes from
psychologists and sociologists interested in various aspects of worker characteristics as
these relate to life styles and occupational choices. A great range of personal attributes,
such as job satisfaction, mobility, personality traits, work attitudes, personal value

systems, vocational interests, and the interaction of total life style and work, have been

studied. Much has been written on such variables as status, leadership, and work
performance.

In an attempt to systematize these wide-ranging variables, some writers—Roe
(4), Super (5), and others—have developed one-, two-, or three-dimensional matrices of
occupational families arranged in order of vertical (status) and horizontal (occupational
areas) position. The Dictionary of Occupational Titles (DOT) (6) represents a mammoth
categorization that handles the several variables of status, occupational family, worker

i v




characteristics, and working function (i.e., emphasis on people, data, or things).
Robinson, Athanasiou, and Head (7) have performed a detailed and valuable task in

outline a simplified method of coding occupations in a listing that combines status and
occupational area characteristics.
Task-Analytic Approaches. The development in recent years of two approaches to

occupational training results in another means of -classifying job or occupational
characteristics.

The first is typified by Smith’s several publications (8, 9, 10), in which he
described methods for analyzing job and task needs and requirements and for carrying
these job-functional characteristics back to the training site for the purpose of defining
training objectives, means, and equipment in preparing workers or students for specific
jobs or job families. This approach led to emphasis on highly functional preparation,
fixed mastery levels, variable training-time schedules, and other properties of a job-
function approach to training.

The second approach is that of Maley (11) and others (12, 13, 14, 15, 16) in
utilizing the Smith or similar rationale to study the common task requirements and
characteristics of a wide range of skill families. The combined outcome has been as
follows:

(1) A renewed consideration of actual task requirements based upon
behaviors or actions of persons doing the task.

(2) Training schemes based upon total job-functional characteristics.

(3) Recognition and development of functional similarities relating jobs
and job families.

(4) Recognition and development of underlying functional skills and
knowledges that are common to several jobs or job groupings.

Specific Review of Comprehensive Occupational Frameworks

Every clustering scheme is, in the end, a judgmental arrangement, selecting from a
wide variety of dimensions those that are most important to the purpose at hand. Our
purpose was to meet the needs of total curricular change, and our needs went beyond the
dimensions of any system reviewed. To make this point more clear, it is desirable to look
more closely at a few typical major efforts, keeping in mind the necessities of our effort.

Prior to these descriptions, three basic assumptions or predictions developed from
our general experience and from early review should be noted:

_ First, it was assumed that no one system would answer all needs, that develop-
ment of a quite new system would require prolonged, extensive effort, and that current
systems would provide only partial answers—fitting in some places and not in others.

Second, it was tentatively felt that any system to be used could neither be
devised entirely new nor be based on lone efforts that were limited in scope and not
widely disseminated. That is, there was an underlying feeling that a system intended for a
broad curricular purpose and for wide use should somehow be related to the broadest,
most useful of materials readily available to workers in the field. (It is no accident that
every systematic effort at job clustering has been preceded by long and arduous gathering
of many partial, somewhat isolated and unrelated efforts of others, efforts not readily
available.) While this uncertain premise did not narrow our task, it probably influenced
later decisions.

Third, there was much concern from the beginning regarding the number of
necessary dimensions that could be handled in a single system without rendering it so
complex as to be unworkable. Early in the task, it was felt that a system must be
comprehensive but understandable, inclusive but readily adapted to use.

1<



The remainder of this section provides a somewhat more detailed review of the more
systematic occupational categorizations considered. It does not include local systems for
which little rationale could be obtained (17). It does not include military systems with
Whlch we were famlhar whlle the mlhtary Qccupatmnal spemaltles are well systerﬂatlzed

terrns and are nat easﬂy avallable

(1) Department of Labor Publications. By all odds, the most complete system to
come to our attention was the many related component parts of the Department of
Labor publications. These are the volumes of the third edition of the DOT with
supplements, Vocational Education and Occupations, Occupational Manpower and Train-
ing Needs (18), Occupational Employment Statistics, 1960-1969 (19), and related publi-
cations. The DOT volumes present a wide coverage of occupations, and a systematic way
of considering the important variables of functional job relationships, worker characteris-
tics, job conditions, training time, and the very lmpcrtant factor of a functional level in
dealing with people, data, and things.

The basic occupational categories are essentially a mixed classification based
primarily on status or level (professional, technical, managerial), with some based upon
institutional structure (e.g., farming, fishing, and service occupations). Nevertheless, as the
breakdown to divisions, groups, and subgroups continues, there are provided both a
measure of functional similarities among similar skills, and two ways of characteriz-
ing occupations (in terms of worker characteristics and job characteristics, Supplements
1 and 2).

On the positive side, the DOT and other Department of Labor publications
provide the only widely disseminated body of materials on which an immeasurable
amount of work has already been accomplished and within which are based well-
rationalized clustering or grouping systems.

On the negative side, there are a number of factors. It is, at first glance, a
complex system and requires familiarity and training to use it.

Second, as Volume I states (pages iii and ix), the descriptions and information
given therein are of a typical and general nature, not specifically applicable to an
individual situation, and are based on 75,000 observations of 45,000 jobs, some of these
based on data other than actual interviews with workers. Experience indicates that
information from job holders may vary from that given by supervisors, employers, and
industrial organizations. Consequently, conclusions regarding the grouping of seemingly
similar tasks are somewhat weakened.

Third, for some purposes, as Maley points out, some DOT groupings are too
narrowly defined for easy inclusion in a task-analysis cluster system or, on the other
hand, are duplicated in separate divisions because of mixed categonzatmn Maley, and
Altman and Gagne, as quoted by Maley!, felt that DOT groupings were not appropriate
for developing occupational families, and that new job and task analyses based upon new
sampling would be required. It may be said at this point that no matter how true this
may be, the monumental task of accomplishing this new analysis has hardly been
touched, nor is there evidence showing that it is likely to be.

(2) Bureau of Census. The Bureau of Census has long used a coding system for
occupations and industries (20). This has been reviewed, along with associated studies of
socioeconomic variables. Two major headings, Industrial Classification and Occupational
Classification, are subdivided into appropriate categories. While these listings are fairly
comprehensive, they are intended for the information storage and retrieval purposes of
the Bureau of the Census and do not appear eas;ly translatable into curricular terms.

! Reference 11, Part. IID.




(3) U.S. Office of Education. The Division of Vocational and Technical Education
of the U.S. Office of Education has responded to the need for clustering systems
adaptable to educational use by issuing a draft of 15 comprehensive, but skeletal,
occupational frameworks, unaccompzanied by an organizational rationale. The 15 main
headings are primarily functional in their implications (transportation, environment, com-
munieetiens etc) but inelude some treditioﬁel inetitutieﬁal greupinge (publie eerviee

cluetere is mlzs.:ed Seme eueh as Buszrzeee and C)ffzee C)eeupatzene are falrly consistent in
dealing with subclusters of jobs with similar task descriptions (e.g., secretarial, clerical,
records maintenance). Others, such as Manufacturing or Transportation, tend to mix or
blur lines of family distinction so far as job or task training is concerned.

A particular virtue of this system is its broad coverage and its emphasis upon
changing end emerging fielde It ie seen as a feeeible generel guide fer the ee;rlier
to relete to chez metenele and efforts necessary in the develepment c)f the later
preparation of students for occupational entry. Much needs to be done to put flesh on
the skeletal framework.

(4) Sociological-Psychological Systems. Roe and Super (4, 5) and others have been
concerned with the vertical dimension of occupations. Indeed, it may be said that much
of occupational sociology and psychology is the study of mobility. These studies bring
into play personal and occupational characteristics that cannot be ignored in student
erientetien to the Weﬂd ef werk Seme ef theee are (e) wc:rk as the determiner ef etetue

then 11ve11hoed==pcwer, eutenemy, way Df llfe, eeeunty, gToup belongmg, eelf—
determination, and others; (c¢) for a growing number of people, work as a necessary, but

not integral, part of a life scheme.

For these writers, emphasis is placed on socioeconomic or other indices of
status and on a horizontal dimension variously called ‘‘situs” or, in Super’s term,
“enterprise.”’ Super’s and Roe’s schemes are presented in Figures 1 and 2. Three
dimensions are implicitly or explicitly defined. In Super’s model, a distinction is made
among (a) level, which defines prestige, income, authority, freedom of action; (b) field,
which we tend to define as a functional definition of the general type of work
accomplished; and (c) enterprise, which corresponds to our definition of institufionally
defined industrial or business areas. These same distinctions are made in Roe, although
she emphasizes field rather than enterprise as a horizontal dimension. Morris and Murphy
(21), in a etudy c:f eitus or herizoﬁtel stetue equivelenee Df Wcrk areas, differentiate

fect.urmg) e.nd four preetlge etreta

Although these models were intended by the authors as exemplary rather than
exhaustive coverage of occupational areas, they are of particular value in showing the
necessity for considering several broad dimensions in one way or another, and for calling
attention to other than purely job-training dimensions.

(5) Task Analysis Systems. The systems to be treated in this section are based on an
approach to the development of training courses that has been well described by Smith,
and Ammerman and Melching (;) They are characterized by detailed study of the skills
and knowledges found in the various tasks making up a job, determining the common
skills and knowledges that cross the boundary lines of a given cluster of tasks (or jobs),
and constructing objectives and courses that provide skills for a range of related tasks or
jobs. It is important to note that the relating thread is not the geographical area of the
jobs, not the commonality of job preduet not traditional academic partition, but, rather,
the common skills and knowledges defined by what is done to what recipient (person,
datum, thing), to what criterion of completion, and with what equipment. Finally, it
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Figure 1

must be noted that these systems are job-training related, and are intended only for job
preparation, once job choices have been determined.
Briefly, Smith’s description covers several steps:
(a) Analysis of the job setting.
(b) Detailed analysis of job and task. ,
(c) On the basis of the task breakdc n» construction of proficiency or
criterion measures.
(d) Specification of crucial skills and knowledges.
(e) Determination of training objectives.
(f) Construction of the course in a job-like functional context around the
objectives.
(g) Evaluation of course outcome, using job-derived criteria.
Such an approach encourages job-functional hands-on training, firm criteria of mastery,
and individually paced progress.
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Researchers for the State of Oregon (12) basing their efforts on the above
approach, analyzed a number of occupations and jobs and established the broad areas of
Mechanical, Electrical, Spatial-Structural, Che ...cal-Biological, Symbolic, and People. They
defined hlera:chlc:al levels of functmnmg similar to those described in the DOT, and
defined a hierarchy of mental processes ranging from simple chaining (association) to
problem solving. With these tools, they developed similarity indices between basic tasks,
two at a time, and through statistical grouping developed related clusters.

Three clusters, drafting, mechanical repair, and electronic repair, are verbally
described. Twenty-four clusters are described in terms of statistical loading tables, the
underlying rationale of which is difficult to comprehend.

Their study is not broad enough to satisfy the premises we set for this project.
It is concerned only with job-preparation for high school students. As far as can be
determined, it was tried out on only one basic task in each occupation, not on the range
of tasks comprising a job. While it provides a compelling example of the great detail and
time required to construct even a few clusters, it seems bound to those few clusters. Its
generalizability is not readily apparent.

An effort by Yagi, et al. (23) is related to this general approach, but with
particular emphasis upon vocational curricular evaluation and construction. Borrowing
from the job analysis scheme in Appendix A, Volume II of the DOT, they constructed a
matrix (Figure 3) for classifying instructional obJentwes covering three dimensions:

(1) Activity Area, or that aspect of the environment, things, data, or
people, with which an activity is carried out.
(2) Level of Functioning, or a hierarchical definition of the degree of

competence or complexity of the actions being accomplished with
things, data, or people.
(3) Individual Characteristics, or identification of learning in terms of

information, skills, and attitudes required for dealing at each level
with things, data, or people.
With this taxonomy, it became possible to locate training objectives without reference to
course content and to provide a general guide for evaluating objectives or current courses,
or for developing new objectives.

Empirical analysis of a new vocational curriculum of 14 courses in a large
city school showed that the bulk of instructional objectives aimed at things and data
(ignoring people), that things-oriented objectives were low in the hierarchy of functioning
level (competence or complexity), and that objectives in the area of data extended to
much higher functioning levels.

Further study was made in five ongoing courses over a school year, with
the aim of determining shifts in level or in activity area that should occur over time, as
reflected in activities and objectives. The fact that little change was found to actually
occur over an entire school year illustrates the potential value of this approach for
analyzing and evaluating both vocational and other curricula in terms of the task-derived
Db_]ectwes that are presumably being taught. Although this is not 4 clustering scheme, per
se, it is closely related, and calls attention to the interaction between level of functmnmg
and type of activity accamphshed by workers, a point strongly made in the DOT.

The works of Maley and his staff at the University of iMaryland (11), con-
ducted over a period of several years, provide much valuable information regarding the
task analysis approach. Maley’s reports incorporate a review of work (much of it
unpublished) to 1966, and a thorough coverage of the requirements, pitfalls, and
advantages of task-analysis clustering. As he points out, this approach is aimed solely at
the final preparation of a prospective worker for a family of similar jobs, and is not
necessarily a feasible approach for a national or regional program (nor an approach for a
more general occupational education and orientation throughout the secondary
educational career).

11
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Three-Dimensional Representation of Taxonomy
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Maley’s original approach was not unlike the Oregon approach. General criteria
for job inclusion, on such bases as mobility, favorable employment outlook, and advance-
ment, were established, along with more specific criteria such as being within the
traditional scope of vocational industrial education and being capable of immediate
job-entry. After available classification systems were surveyed, the DOT and the Occupa-
tional Outlook Handbook were used in the initial identification of appropriate
occupations.

Thirteen clusters were considered, although this was regarded as only the
beginning of a list of possible clusters. A decision was .ade to limit the number. After
further study, three clusters were selected for further investigation:

(a) Construction—Those occupations dealing with building a home.

(b) Metal Forming and Fabrication—Those occupations dealing with
machining, forming, bending, and joining of metals.

(¢) Electromechanical Installation and Repair—Those occupations dealing
with the installation and repair of electrical and mechanical equip-
ment found in homes and business offices.

Occupations within these clusters were reviewed to note those meeting criteria
of school feasibility, favorable employment, job-entry availability, high commonality of
skills, and job advancement. Relatively few occupations in each area satisfied these
criteria and a total of 13 occupations were selected in the three major groups.

Task inventories were prepared and tasks were analyzed to determine the
human requirements in each (skill, mathematics, measurement, science, communication,
and information). From these, behavioral task statements were derived. Fmally, through a
procedure of comparing human requirements for each task statement, degrees of
commonality for each of these requirements were tabulated in terms of being common to
all occupations, several occupations, or only oneé occupation. Course outlines were
developed from all these activities for the 13 occupations. By way of example for this
sequence, the construction cluster consisted of five outlines: carpentry, electricity,
masonry, painting, and plumbing. In several publications (24, 25, 26), Maley develops
task analyses and course outlines for the three major areas of ccmstructmn metal forming
and fabrication, and electromechanical installation and repair. These clusters are aimed at
11th and 12th grade students.

At this point, it is well to note a difference between this approach and the
DOT approach. Essentially, the DOT and like systems are based upon job function or
product; the task-analysis approaches are based on worker properties (skills, knowledges,
actions). There is no question of the value of the task-analytic approach as an avenue to
more efficient training for selected and specific entry-level clusters of occupations. Yet, in
many ways, it is severely self-limiting. The population of clusters to be thus analyzed and
developed is endless and the process is laborious. It is not conceptually developed with
relation to a comprehensive 12-year curriculum. It does not at this time, or in the
foreseeable future, provide a means of creating a general system covering many
occupational areas and their vertical and horizontal interrelationships.

Although many people and institutions have worked at this type of clustering,
they have covered only a minute area of the world of work. The method may be

considered a valuable tool, specialized and limited, to be used near the end of the
educational process, in studylng highly specific fields of endeavor. Many of the limita-
tions of the approach were discussed or portrayed by participants in a recent symposium
on clustering reported by Cunningham (27).

(6) Related Systems. A number of institutions and individuals have been developing
limited clustering systems for vocational-technical purposes for several years. Maley
reviews programs in Pennsylvania, Massachusetts, Michigan, North Carolina, Nebraska,
Missouri, and Indiana. Cunningham and his symposium members critically review others.
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Rahmlow (15) describes procedures for identifying knowledge and competence clusters in
a number of areas of work. Schill (28) describes curricular content for technical educa-
tion in terms of core courses. Altman (29) has been concermmed with the appropriate
development of such courses. Gagne (30, 31) has long been concerned with the hier-
archical nature of such learning, although extensive unpublished work at the HumRRO
laboratory in Monterey demonstrates the difficulty of fitting this conceptualization to
actual cases.

Other similar schemes were noted in our review of the literature or in personal
correspondence. Thus, the Dallas Independent School District has instituted a major and
extensive program for high school students around 27 occupational clusters (32). It seems
clear that this program is essentially for career preparation for selected and able students,
and is not a general curriculum.

All the schemes that have been noted are, by virtue of their basic concepts and

mental lack of agreement on conceptual variables and criteria underlying their develop-
ment, a point strongly made in Cunningham’s discussions. In brief, in terms of our
requirements, the task-related structures are seen as adjunct tools rather than conceptual
systems.

From this review and from our own work in clustering and curriculum construction,
it was concluded that no single system would cover the premises we had set up. Three
approaches showed some promise in providing ideas or partial frameworks for our needs.
They were the DOT system and related publications, the USOE set of clusters, and
certain aspects of the Super and Roe categories. The development of. these into a
framework that could be integrated with a set of curricular processes is described in the
following sections.

DEVELOPMENT OF INSTITUTIONAL AND OCCUPATIONAL MATRICES

While reviewing cluster systems and making initial attempts at constructing a multi-
dimensional system, the research staff began to develop a system of curricular processes,
which could be integrated with that system. The aim was to develop a changing total
curricular system that would reflect the needs of the differing age populations and would
reflect the changing objectives of the educational time span.

Gradually, a single multi-dimensional matrix came to be seen as too complex, too
static, and as not responding sufficiently to the changing objectives for the different age
populations. We decided to construct two bi-dimensional matrical systems, each to be
integrated, in turn, with a third dynamic system of curricular processes.

With the emphasis in the lower grades on general awareness and information being
provided very young children, the first matrix is structured upon what may be termed an
institutional approach.. This matrix is presented in Appendix A. Here, the emphasis is not
on job or occupation, but on the broad—in some ways regional—complexes such as public
others. Such a broad orientation allows the most general and descriptive approach in
early years; allows, but does not require, the selection of regional characteristics (agri-
culture, manufacturing, commerce, etc.) if these are seen as familiar starting points; and
allows for the spiraling development of basic skills and knowledges on an increasingly
wider scale in the accompanying curricular processes.

Twelve broad institutional areas make up one dimension; seven socioeconomic or
status levels make up the other. This two-way table allows the development of occupa-
tions or groups of occupations, in as much detail as desired, using available sources from
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USOE, Department of Labor, the Occupational Outlook Handbook, and other emerging
“world-of-work” publications. Importantly, it clusters these broad or narrow occupational
groups along the status dimension, allowing early development of a general appreciation
of both the presence of general levels and some of the important concomitants of
differing statuses. The actual number of institutional areas and status levels proposed for
use in the curricular process ranges from two wide groupings in each dimension in early
years to the full 12 x 7 matrix in later years.

The 12 institutional areas are derived from common sources, including the USOE
headings, Census Bureau headings, and DOT classifications, as are the major subheadings
in each. They have been rearranged and combined in an effort to keep the number within
reason and to fit them to the purpose of curricular development. They have been
cross-checked against the several sources and include present and emerging fields.

Like the originals, this system is mixed in some respects, sometimes stressing type of
work, sometimes work-product, sometimes location or nature of the institution. The
common thread, however, remains broadly institutional rather than occupational. !

The second matrix, intended to be integrated with curricular processes for upper-
level students is more closely allied to an occupational or job-functional approach. It was
strongly felt that this matrix must be based upon material widely available and well
worked out. There is little question that Volume II and Supplements I and II of the
DOT, with admitted deficiencies, is the only categorizing system that even approaches
this requlrement It provides a comprehensive, inclusive general framework; it provides
considerable detail; it takes personal characteristics and preparation into account; it is
open-ended enough to allow for the addition of clearly emerging occupations, many of
which will be variations of older skills; it in no way hinders the development of empirical
and specific skill-clusters of the Maley type, should these be deemed necessary. This

matrix is presented in Appendix B.

Major divisions of each of the nine Occupational Categories of Volume II, DOT,
represent one dimension, the seven status Jevels represent the other. This juxtaposition
portrays, more clearly than in the first matrix, the consistent clustering of broad families
of occupations within given ranges of the status dimension.

The matrix in combination with the system of curricular processes allows early and
easy identification of important implications regarding preparation for these different
levels. It is intended that this matrix begin to complement the institutional matrix in the
middle school years, providing a similar, but different, way of cross-cutting occupational
groups, and allowing a counselor or student to note rather easily the place of a job
family, such as a structural craft grouping in both the general field of construction
(planning, architecture, engineering, crafts, labor) and in the specific array of crafts
included in structural work (masonry, metal fabrication, electrical installation, etc.). In
both instances, curricular, life, and career implications are brought readily into focus.

The DOT system, with its nine major categories, 80 or more divisions, and over 600
groups, allows as detailed a grouping as is desired. It further allows for consideration of
worker function, worker characteristics, and level of activity. It is geared to other
publications. This matrix is intended, as is the other matrix, for integration with the

system of curricular processes to be described.

11t is well to note at this point, with regard to these matrices, that extensive efforts to describe the
relative advantages of one clustering approach over another are, in the main, futile; the only systems in
any way comprehensive and systematic are the government-sponsored efforts of many years’ duration.
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DESCRIPTION AND FUNCTIONING

The clustering system proposed for the CCEM is a progressively developing one that
incorporates (a) the main institutional job areas, (b) the career levels dimension, (c) the
DOT functional occupational categories, and (d) the Awareness —= Entry time dimen-
sion. Figure 4 presents a general representation of the system laid out along the K-12
grade levels.

As shown in Figure 4, the system calls for rather simple combinations of factors (a)
factors at the Orientation level, a detailed breakout of these two and a blending in of the
third factor at the Exploration level, and a shift of emphasis loading heavily on the third
factor, and deemphasizing the first two, at the Selection level. The grade levels (e.g., K-6)
corresponding to Awareness —= Entry on the vertical dimension are intended to be
illustrative rather than hard and fast. The demarcation between Exploration and Selec-
tion, particularly, should be determined by the readiness of a given individual student to
select and to begin specialization rather than by his particular grade level.

Figure 5 provides detail for the first two levels, Awareness and Orientation; Figure 6
provides detail for the levels of Exploration and Selection.

Figure 5 shows that, at the Awareness level, the system calls for collapsing all
institutional areas into a simple dichotomy according to their involvement with the
production of goods or services, and for collapsing all career levels into another
dichotomy depicting their place (“lower” to ‘higher”) along the continuum describing
responsibility /income/status. All possible careers can be clustered in such dichotomous
fashion without taxing the ability of elementary children to comprehend. An unlimited
array of careers can thus be treated with coverage being expanded or contracted,
depending upon various careers’ relevance to the local socioeconomic context. Local
option would determine where along the K-6 time line specific careers should be
introduced into the system.

Figure 5 also shows that at the Orientation level the system calls for a somewhat
more detailed clustering of careers along both the institutional area and career levels
dimensions. By this time, the students will have been provided with a broad awareness of
the spectrum of careers and of the general place of these careers on the levels dimension.
Now they are ready for more detailed orientation as to the specific place of particular
careers in the five general job areas and along the now trichotomized career level
dimension.

At around this Orientation level, students begin to formulate their romanticized and
idealized concepts of what they “want to be.”” This 8 x 5 clustering of the world of work
provides a simple structure so that any student can become oriented as to where his
metamorphosing career interests and income aspirations might place him in the overall
socioeconomic structure.

The system provides 'the student with a realistic structure for orienting himself as to
the implications of particular career choices. This simple clustering, still not overly
categorized and subcategorized, and not beyond the ability of the typical student to
comprehend, provides the potential for explicating the long-term implications (activities,
lifestyle, income, status, autonomy) of the universe of career choices, The implications of
becoming a teacher, of going into one’s family business, of selling insurance, of becoming
a dentist, of being a computer programmer, of being an airlines mechanic, can be made
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apparent. This simple clustering provides the student with a realistic and systematic way
of orienting himself (his interests, abilities, and aspirations) to the world of work, and
with a simple way of conceptualizing various possibilities for his own career development.

The authors’ view of the application of the system through the Awareness and
Orientation levels calls for all students being provided the same exposure and learning
experiences about the world of work.

Figure 6 depicts the system at the next levels of student development. At the
Exploration level, the clustering system expands to its most detailed form. Here all 12
institutional areas (1-12) are employed, and the career level dimension is subdivided into
seven levels (A-G) ranging from Laborer to Executive or Planner. At this level, then,
careers are clustered according to a 7 x 12 matrix. It is sufficiently comprehensive that
any job can be rather precisely located and described both as to institutional area and
career level. This matrix, then, provides the student with a somewhat detailed, though
still not complex, clustering system to use as a conceptual framework for viewing the
world of work and for undertaking more detailed career exploration in the areas of his
choice.

It is at this level that the need for the incorporation of the third factor, the nine
DOT Occupational Categories (I-IX), becomes apparent. It is at this level (where detailed
exploration of selected career options will occur) that the student must also have the

information provided by overlaying the DOT categories, which group occupational areas
by function, upon this structure.

Figure 6 also depicts how incorporation of the DOT functional categories provides
another way of viewing broad possible career areas. Each DOT Category, when laid over
the other two factors, encompasses certain unique combinations of the other two. For
instance: (a) The DOT Category, Professional, Technical, and Managerial (DOT I) ranges
across all 12 of the institutional job groupings and over the upper cells of the career
levels dimension; (b) the DOT Category, Clerical and Sales (DOT II) includes almost all of
the 12 institutional job areas and the lower-to-middle career levels; (c) many occupations
from the DOT Miscellaneous Category (DOT IX) include only one job grouping and the
lowest career levels.

Further, and possibly most importantly, this phasing in of the DOT functional
categories at the Exploration level brings the student to grips with what the DOT authors
have termed Worker Traits Components. These components describe the abilities, personal
traits, and individual characteristics required for successful job performance. Thus, the
student learns the requirement of the various career options for education and training,
aptitudes, interests, and so forth.

The insertion of this third factor into the clustering system provides the student
with a convenient and readily understood vehicle for thinking about those arrays of
career patterns that will provide him with the greatest number of options for exercising
his abilities, interests, and educational and socioeconomic aspirations.

Figure 6 also illustrates how a given student might exercise his “exploration
options.” A student who knows he is job-bound after high school may elect to explore
narrowly within one functional occupational category (DOT V), honing his career plans
more and more finely as he proceeds (V'—=V'’). Another, less decided, might explore in
depth across two or more of the broad functional occupational categories (DOT I and II).
All students would be encouraged to explore widely, keeping numerous options open as
long as possible, rather than becoming committed prematurely to circumscribed, specific
jobs.

At the Selection level in Figure 6, the diagram depicts how instructional content
module combinations unique to a particular student might develop from the exploration
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Exploration and Selection Levels of CCEM
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activities of the preceding level. Each of the three-dimensional stacks of cells represents
the two-year Selection level program of study chosen by three hypothetical students who
have formulated quite different career plans for themselves.

Student A has determined that his career interests are in the Architecture and
Engineering group of the Professional, Technical, and Managerial Category (DOT I). He is
undecided between studying architecture and civil engineering, but he knows that he has
a good chance of going to college to become a professional. Therefore, he pursues the
bmadest pc:ssible cun'iculurn tD ensure that he rneets acaderﬁic chlege entrance require§
in case his cc:llege Plans dcm’t materlallze Clrcumstances Imght dictate that he Pursue
training toward becoming an architectural or engineering technician. He is including in his
curriculum those specific math, technical, drafting and layout, communications, and
interpersonal subjects that will qualify him for immediate entry-level employment with
architectural, engineering, and probably a variety of industrial firms upon leaving high
school. Thus, Student A keeps all his career options open, preparing himself at a
Imnimum for entry-level emplayment in his chasen career area, with the pﬂssibilities fcjr
the cievelc:pment Gf hls mtereats, motlvatmn or fmanc:es

Student B has determined that her career interests are likewise in the Professional,
Technical Managerial Category (DOT I), but in the Medicine and Health group. Her
explorations have led her to seriously consider nursing, dietetics, or medical or dental
technolcgy as equally pcssibie careers. The kncrwledge she has acquired regarding the

matlvatlcm, and financial pmspects for educatmn have led her to aim for the parapro-
fessional level, envisioning no more than two years of post high school training (junior
college, hospital, or technical school). Although she has eliminated four-year college study
as a possibility, wishing to keep all her other options open, she selects those subjects that
will enable her to enter a junior college to pursue nursing (RN or LVN), dietetics, or
medical/dental technology upon being graduated from high school. At the same time, to
ensure that she has post high school employability, whether or not her plans for
advanced training materialize, she selects those specific subjects (biology, health, etc.)
that will prepare her for entry-level employment as a home health aide or as an aide in a
hosp1tal or clmlc Thus, Studerxt B has chosen tD clehmlt her cptmns by excludmg the

far entry-level emplcyment in the career fleld Qf hez selectlcm FDI‘ her the pcsabﬂlty of
paraprofessional training beyond high school is highly probable, with the final choice of
specific job cluster to be determined by where her developing interests lead.

Student C has been confirmed in his choice of career for some time and has
explored and selected accordingly. For many years, he has spent his summer and holiday
vacation time working in the family retail business. It is his firm intention to enter the
business full time upon leaving high school, to continue to learn all aspecte of the
business on the job, and to take over the business upon his father’s retirement. His career
explorations have led him to consciously eliminate both junior and four-year college
study as unnecessary for his career plans. He includes those courses of study in his
c;urnculum (busmess math Ietall merchand;smg, cnmmumcatmn, 1nterpersmnal procegses,
edge 'I‘hus Student C ccnsemusly restncts 1115 pcst hlgh schm:l career/educatmn QPtlDI]S to
one. His entry-level employability and his long-range career objectives are isomorphic.

In comparison to the lower levels of Awareness and Orientation, where all students
would follow much the same instructional processes, the Expleration level would begin dif-
ferentiating among students, and the Selection level would see each student pursuing his

unique career/study curriculum.
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SUMMARY AND GENERAL CURRICULUM IMPLICATIONS

The above described model for systematizing the world of work is seen as providing
the basic curriculum framework for the CCEM. It is viewed as a significant step toward
the solution of the following problems in our current public schools:

(1) Traditional vocational training is oriented toward a static job market and
job preparation that is too narrow and single-job specific.

(2) The public schools generally do not provide a comprehensive variety of
broad and flexible career development options.

(3) Young adults of school age perceive disparities between the school activities
required of them and the world in which they will be functioning. To them there seems
to be a great deal of irrelevance in their educational programs.

(4) Students are generally required to choose between vocational and academic
goals, thus making career decisions too early and without sufficient knowledge of their
own abilities, interests, and the world of work.

(5) Vocational education, as currently offered, does not enjoy full acceptance
among many educators, students, or parents. Minority groups, particularly, tend to shun
that which they perceive to be second-class educational preparation.

This structure is in consonance with the objective of the CCEM to revise the public
school curriculum to fit the unique requirements of individuals. It is intended to serve as
a structure that will make the curriculum flexible and adjustable so that all students can
find employment with or without the benefits of college study. It will provide the
real-world context through which integrated and comprehensive curriculum processes will
flow, providing all high school graduates with the qualifications for maximum post-high
school flexibility. Its salient feature is that no option—four-year degree study, community
college, technical school occupational training, or entry into the job market—is arbitrarily
closed to any student prior to high school graduation.

It is well to point out here that although all students would be encouraged to
acquire the broadest and most flexible occupational base, and to delay firm career
decisions as long as possible, this is not meant to imply that single-job training would not
be available for the student who is confirmed in his or her choice of a circumscribed
career. For those who have made early career decisions, the option of early specialization
should be available (Student C as sketched above).

The curriculum would eliminate the academic-vocational dichotomy, and provide a
wide variety of career-preparation options to all students. Over time, academic-vocational
subject distinctions would fade with the traditional ‘‘academic’ subjects being interfused
with the “nonacademic.” The current “academic” and “nonacademic’ subjects would be
taught with direct application and relevance to each other.

As much as possible, instruction would be cast in comprehensive functional modules
(measurement, personnel interactions, problem solving, etc.), rather than by discipline
subject matter block.. Mastery would be adopted as the criterion for advancement within
a given instructional sequence, eliminating the practice of assessing a given student’s
learning performance in terms of his relative position in a group distribution of grades.

Evaluation would be' in terms of a given student’s attainment of instructional
objectives regardless of the performance of his classmates or what prior formal instruction
he has had. This would tend to break the grade-by-grade, group instructional lockstep,
allowing individual students to pursue instruction accommodating their individual learning
styles. Thus, a more meaningful incentive system for pursuing instruction would evolve.
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STUDENT INFORMATION AND GUIDANCE

The discussion of the previous section treated the general implications of the system
for curriculum content and process exclusively. Consideration of the proposed system
leads us to conclude that it is equally useful as the basis for organizing student
information and guidance programs. It provides a systematic, comprehensive, and not too
complex framework for organizing job-market information, for charting trends, and for
comparing local, regional, and national opportunities. At any point along the educational
growth line, the student has a framework for comprehending, sorting, and storing his
growing body of information about the world of work, his developing aspirations, and
the guidance he receives in regard to bringing them together.
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IMPLICATIONS OF CLUSTER SYSTEMS FOR THE
DESIGN OF INSTRUCTION

the ent1re K 12 sequence Glustermg systems can crffer a rnajc:: planmng vehlcle for
preparing student-learning experiences, but they cannot be used as the sole input for the
total curriculum. There are two important reasons for this qualification.

The first reason is that there lies at the base of all education the instruction in
cognitive skills. They are the broad-base tool skills—reading, writing, and arithmetic—
which are applicable in myriad contexts. We use them to gather information, communi-
cate with other pecple anci functicm in our daily lives To eqmp students with these

currlculum they stlpulate fc::r entry determmes ’tD a Ia;rge extent the structure of hlgh
school offerings. The student without that academic preparation cannot have entry into
higher education and therefore into our society’s most remunerative and prestigious
occupations.

These two inputs into the K-12 curriculum—instruction in cognitive skills and the
relationship of higher educational institutions to career entry—obviously cannot be
ignored in adapting K-12 curriculum for career education.

CLUSTERING SYSTEMS AS A MAJOR INPUT INTO
THE DESIGN OF INSTRUCTION

The past use of clustering systems in an educational context has been confined to
vocational education, usually to the last two years of high school training. The student
receives, for the most part, training in specific job skills that will allow him entry into a
series of specific jobs. A less common variation is to furnish the student with various
broad skills that he can apply in several job contexts or situations.

We cannot expand this limited use of clustering systems by simply extending such
use to the general K-12 instructional sequence. Too much is lacking for career develop-
ment: The means by which students acquire information about careers are missing, as are
the means by which a student can relate his personal goals, needs, and talents to possible
career roles,

Because there have been few actual applications in schools, the conceptual base that
might have arisen from past educational use of clustering systems cannot be borrowed to
design an entire K-12 curriculum. We have combined clustering systems that were
originally conceived for noneducational purposes in order to arrive at an inclusive system,
usable in a general education context.

If a clustering system is to serve as a ma_]cxr input into instructional design, it must
be useful in three ways:

(1) To provide students with accurate and comprehensive information about
what it means to work.

(2) To provide a set of learning experiences against which a student can weigh
his personal interests, needs, and talents in order to arrive at a candidate set of careers
for his future adult roles. ,

(3) To provide planning models that will help shape the general curriculum in
terms of instructional objectives, content, and methods.

No clustering system is presently in operation that fulfills the three instructional

functions—information, guidance, and curriculum planning. To design a system meeting
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these requirements meant that an unidimensional or single method of clustering had to be
rejected. It would be too inflexible and confining. Only a set of multidimensional clusters
would solve the problem imposed by the three functions.

The dimensions of the proposed clustering system, discussed at length in the
previous sections, address the requirements of the three functions. The dimension of
career levels stresses the need to provide learning experiences offering information to
students about the impact of careers on personal life style and social status. The
dimension of career areas stresses job content and function.

Learning experiences prepared along this dimension at first acquaint students with
occupational roles and relate the skills and capabilities they acquire to occupational areas.
As they advance toward career selection, more and more of their learning experiences are
directed toward preparation in skills and knowledges needed for job entry. Thus, the
instructional system must establish a basis for career selection through information and
guidance and provide concrete skills and abilities for job entry through the curriculum.

The proposed clustering system is only one major source of the curriculum content.
Because the outcomes of the CCEM are open-ended—the student can opt for job entry,
college entry, post-secondary training, or any combination of these—the curriculum
content is defined by the entry requirements of higher educational institutions, business,
industry, and unions. The clustering system makes its largest input into the curriculum
content by translating the skills and knowledges needed for job entry into learning
experiences.

The essential role of the proposed clustering system is that of a planning vehicle.
From it arises the means to plan learning experiences centered around career information
and guidance. It also provides the means to derive the content necessary for job entry.

The Necessity of Coordinating the Clustering System
Within a Curriculum Structure

Since the clustering system serves chiefly as a planning guide, its inputs to the K-12
curriculum have to be placed within a curriculum structure that can accommodate them
within the present organization of elementary and high schools.

Past attempts at translating job clusters into curriculum content have relied heavily
upon general learning taxonomies, such as those proposed by Bloom (33), Gagne (31),
and Fine (384). The purpose of these taxonomies is to cohere and sequence the learning
experiences derived from a task analysis of job skills. Fine, for example, regards the
categories of “Data, People, and Things” as a way to structure job skills for learning
purposes. Any job task is to be placed within one of these categories, and it can be
assigned to a hierarchy within the category, depending upon the degree of complexity of
the skill. Under the “Data” category, a skill such as checking two sheets of numbers to
see whether any mistakes were made in transcribing would be assigned to the lowest
level—“‘Comparing.” Bloom and Gagne have similar classificatory schemes prepared for
cognitive skills and all learning, respectively, which can be applied to a task analysis of
jobs.
task-analytic approach to clustering jobs on the basis of common learning requirements
has had only a few empirical examples in a severely limited set of occupations. The prior
research that is a necessary antecedent to the broad educational use of these taxonomies
has not been accomplished. Secondly, the use of these taxonomies has been confined to
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training in skills leading to immediate job entry, usually in programs of short duration.
Job entry is only one of several outcomes of the CCEM. Awareness, Orientation,
Exploration, and Selection are prior goals that the curriculum structure must address to
realize career development. These taxonomies cannot provide a curriculum structure
usable throughout the K-12 grades.

A series of constraints are imposed by the nature of the school-based model. Since
the CCEM is to function within the present school system and its institutional arrange-
ments without severe displacements, a curriculum structure must be devised that is in
harmony with the present organization of school—certainly not one that is antagomstu: to
its institutional arrangements. These constraints alone would mitigate against the use of
theoretical taxonomical structures. They have not been validated empirically, and to
recommend the thorough and radical reorientation they would demand in terms of time,
money, and additional physical resources would be to complicate a complex undertaking
with unnecessary variables.

The curriculum structure that will be discussed in the next section is proposed as a
means for adapting the present curriculum structure to career education with minimal
displacements. It takes into account the goals and outcomes of the CCEM, the present
institutional arrangements of schools, and the range of probable inputs influencing the
content of the curriculum.

THE NINE PROCESSES DETERMINING THE
STRUCTURE OF CURRICULUM

It is proposed that the learning experiences that will equip students to meet one or

several of the multiple outcomes can be contained within nine educational processes:

(1) Communication

(2) Social, Political and Economic

(3) Art

(4) Tool and Handcraft

(5) Physical Development

(6) Interpersonal

(7) Mathematical

(8) Scientific

(9) Technological.

al,ly= the pmcesses can ccntam leat'nmg expenences that are c:cscrdmated w1th the
progression that the CCEM has stipulated for career development: Awareness, Orienta-
tion, Exploration, and Selection. Most importantly, the proposed clustering system can
work in conjunction with the processes to plan learning experiences that guide, inform,
and equip students for the world of work.

The term “pmcesses has been chasen because it best c::)nveys the nature and type
processes Df learmng, Where the 1mpartance of speclflc cantent acqulsltmn is seccndaxy
to what the content enables the learner to do. Acquisition of scientific facts and concepts
are not ends in themselves, but are tools that the learner can use to investigate and solve
problems. Under this orocess approach, career development can be integrated with the
instructional program. The student, in using the conceptual tools of science to solve
problems, learns an important aspect of what scientists do as a function of their careers.




More than anything else, the process stresses an orientation rather than a pure
category system for nine areas of learning. A pure category system is not possible for
several reasons. Learning in certain areas, especially in the sciences and mathematics, has
been organized into formal disciplines, and careers are built upon these disciplines. To be
a physicist, chemist, or mathematician requires pursuit within the discipline and its
organized body of methodology and knowledge. Acquiring cognitive skills that are generic
in their application to many contexts constitutes another subdivision of learning
processes. Finally, career specific processes—working with tools and machinery and
applying various intellectual techniques in a work context—define another grouping of
learning processes.

Because we cannot organize the content of the curriculum into homogeneous
categories, the nine processes must reflect the differences among different kinds of
content the student is to learn. However, the use of the term, process, underscores the
need for arranging instructional objectives and methods that allow the student to be an
active participant in the learning activity. With the perspective that the term implies, the
career context falls in as a matter of course. The things a student learns to do have a real
and functional context: what it presently enables him to do and what it will enable him
to do in future social roles. Moreover, because of the career context, he continually sees
the relationship of people working in various career areas to those skills and knowledges
he presently is acquiring.

Separate outlines of the proposed organization of these processes for instructional
‘design are provided in Appendix C. Figure 7 sketches the general use of these processes
as a curriculum model. During grades K-6, the nine processes are combined into six main

tracks. Communication and Social, Political and Economic processes are combined into
one track. Mathematical, Scientific, and Economic processes are also grouped together
into another track. The other four processes are on separate tracks. During grades 7-8,
the only grouping is to combine Scientific and Technological processes. During grades
9-10 each process forms its own track.

Each process is seen as containing much of the content that presently iz taught in
elementary and high schools. Three of them were added to include content from career
areas not generally present in elementary schools and the first two years of high school.
These are Tool and Handcraft, Interpersonal, and Technological.

The nine processes work in three general ways to define the content of the
curriculum. In grades K-8, they define the content that all students are to be taught.
During the Exploration phase in grades 9 and 10, although students remain within all
nine processes, they can choose subdivisions of the nine processes for in-depth explora-
tion. During the Selection phase in grades 11 and 12, where multiple branching of each
track is shown in Figure 7, instructional modules can be developed from specific career
entry, continuing college entry, and post secondary entry contents. Each of these
contents can then be placed within the appropriate process as an instructional module.

The conceptual framework on which the processes were designed essentially sees the
tracks as spirals of evolving skills and abilities, during the years K-10. Initially, the
students acquire a skill or new knowledge in the most global context. As they progress,
the skills and capabilities are further honed in more complex sitatutions, calling for finer
manipulations and applications.

Tracing through one of the processes can serve as a concrete example of the
spiral-like evolution of skiil and abilities—the Social, Political, and Economic process.

During the K-6 phase, students would be introduced to the basic concepts and
methods of looking at man, his past, his culture, and society. They would acquire, in
simplest terms, the concepts of society, culture, and political systems. As they move
beyond the beginning uses of these concepts, their capabilities would evolve as they
confront more sophisticated problems and situations.
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In grades 7-8, students would be introduced to the social science disciplines of
History, Anthropology, Archeology, Sociology, Political Science, and Psychology. Their
past investigations—looking at data, comparing and verifying information, interpreting
events and behavior—are placed into the confines of an appropriate discipline. At this
time, skills used globally at the onset become more specific and tied to the organization
and structure of the discipline. They learn that historians use certain conceptual tools in
examining the past, while anthropologists, political scientists, and sociologists employ
others.

In grades 9-10, students can explore among these disciplines in depth, depending
upon their personal interests. They could explore, for example, various careers that use
these disciplines as their center.

ments of these processes, not necessarily final in detail. They should be considered
general recommendations of how to resolve the inclusion of contents arriving from
various sources into a curriculum model.

RELATION OF THE CLUSTERING SYSTEM TO THE
NINE PROCESSES

A collapsed clustering system is proposed in the Awareness phase, K-6, as shown in
Figures 4 and 5. Occupations are arranged into two groups: those concerned with
production of goods, and services. Career levels are placed into two categories: higher and
lower.

The clustering system provides a simple context for the learning experiences to be
included within the processes. Under artistic processes, for example, working with various
media can include simple schemes for introducing artists and general information about
their lives and functions. The necessary dimension that the clustering system interjects
into the nine processes during the Awareness phase is the general relationship of what is
learned to concrete areas of human activity.

At the Orientation level, the clustering system grows in detail, as Figures 4 and 5
illustrate. Career status is now divided into three levels and occupations into five broad
areas. Building upon the general relationship of careers to the nine processes, learning
experiences can now begin to focus the students’ personal interests and needs. The
clustering system provides a conceptual structure that leads the student to see how the
skills and knowledge he is acquiring fit in with demarcated occupations within five broad
areas. The learning experiences can lead the student to realize how pursuit of skills and

relationship between the clustering system and the processes has not intrinsically changed
from the Awareness level. The input is still directed toward guidance and information
about career development.

The clustering system is at full bloom at the Explordtion phase (9-10), as depicted
in Figures 4 and 6. Career levels and areas are placed in a 7 x 12 matrix. Here an
additional categorization system is introduced, grouping occupations by broad function.
As students choose possible careers, which they will explore in depth, the implications of
their choice are fully dimensionalized for them in terms of status, educational require-
ments, and array of options. Exploration of careers also implies that students will begin
to select learning experiences within the processes. To prevent premature choice and later
regret, the students should continue to have learning experiences with each process. They
can, for example, have the option to explore certain careers in depth within the-content
of the nine processes.
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At this time, the nature of the input that the clustering system makes becomes
expanded. While its influence remains tied with guidance and information, the need
becomes apparent for arranging exploration experiences so that students can see the
implications of selecting among various career options.

During the concluding Selection phase, the student chooses one, or a combination,
of the outcomes available to him. In the earlier phases, the input of the clustering system
was to help plan learning experiences that would guide and inform the students about the
world of work and the many important variables associated with making a career choice.
At this point, now that students have made a choice, the clustering system becomes the
source of the specific content students need for direct entry to jobs. Additional curricu-
Jum contents can be drawn from junior and four-year college entry requirements, and
from post-secondary specialized schools, for those students who have chosen careers
requiring an education beyond high school.

These contents can be placed in one of the branches of the nine processes, in the
form of instructional modules. The arrangement of all contents into modules permit a
highly individualized curriculum. Any combination of outcomes can be chosen by a
student. One student may want to prepare exclusively for direct entry in several jobs that
are unrelated, because they are congruent with his personal interests and talents. Another
student may choose to prepare for both college and job entry—college entry becuase it is
the path to a career, job entry because he must work summers and part-time to pay for
his education. These are only two of the many possible arrangements of outcomes
particular students can choose.

The clustering system during the Selection phase shifts its impact on the education
of students. For those students who have chosen direct job entry after high school,
instruction has to be provided in the complex of skills and knowledges needed to make
entry possible. The usual solution has been to separate those students and place them
into a vocational track. The arrangement on the job contents derived from the clustering
system into instructional modules permits all students to pursue job entry. It ends the
depressing choice students have to make between entrance into one of two tracks,
vocational and academic. It also permits students to choose among multiple outcomes
and pursue highly individualized courses of study.
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SUMMARY
We have recommended the use of nine processes as the means to place instructional

tional entry requirements—into a general curriculum model. The use of the term
“process” is oriented toward instructional objectives and the arrangement of learning
experiences. The learner would acquire skills and capabilities as a result of engagements
and confrontations with the learning material. The evolution of the acquisition of skills
and capabilities should occur in a spiral arrangement, moving from global to specific,
elaborated conceptual systems, and from simple to complex manipulations and
applications.

The clustering system serves as a planning model, integrated with the progression of
career development goals: Awareness, Orientation, Exploration, and Selection. The clus-
tering system makes three major inputs into the curriculum model. During the Awareness,
Orientation, and Exploration phases, the major inputs are to the functions of information
and guidance. The clustering system can serve as the basis for arranging instructional
work. In the Selection phase, job skills can be derived from the clustering system and, in
turn, are translated into instructiorial modules. These modules can be placed into the
appropriate process, together with other modules derived from other contents. Thus, an
individualized curriculum can be built where students can prepare for single or multiple
outcomes of their own choosing.

The outlines presented in Appendix C and Figure 7 are general recommendations as
to the arrangement and content of the nine processes. They should not be considered
definitive and complete in detail. They are otfered simple as a takeoff point from which
to develop a comprehensive model of the curriculum. This process structure takes into
account the goals and projected outcomes of the CCEM, and the present organization of
schools, and is coordinated with the clustering system.
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Appendix C

OUTLINES OF THE NINE PROCESSES

i
4
4
22
;
4
i
4
g
i
P
%




1. COMMUNICATION PROCESS (Combined with Social, Political, and Economic Process
to form one track, K-8; separate track from 9-12)

K 1. Basal Reception and Transmission Skills
(Listening - Reading, Speaking, and Writing)
a. Recognizing and decoding words
b. Analyzing phonetic structure of words
¢. Accumulating vocabulary
d. Analyzing grammatical and syntactical structures
e. Following directions
f. Identifying
g. Listing
h. Charting
i. Summarizing
2. Basal Manipulative Skills
1. Comparing
. Verifying
Interpreting
. Outlining
Modifying
Classifying
3. Basal Applicative Skills
a. Deriving generalizations and principles
b. Analyzing verbal conceptual structures
c. Relating verbal concepts to new situations
d. Solving problems
v e. Clarifying problems
: f. Criticizing formulations of and solution to problems
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4. Exploration in Specialized Communication Process Branches
A.Business Communication Skills
a. Business correspondence skills

b. Business oral communication skills
B. Foreign Languages
C. Literature

D.Improvement of Reception and Transmission Skills
a. Report writing
b. Note taking
c. Oral and written summarizing
d. Oral presentations
e. Essay writing
f. Technical writing

12 5. Selection or Rejection of Instructional Modules, for Entry Preparation in ;
Branches 4A, B, C, or D. '
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II. SOCIAL, POLITICAL, AND ECONOMIC PROCESS (Combined with Communication
Process to Form One Track, K-8; Separate Track, 9-12)

{ 1. Introduction to Basic Concepts and Methods of Inquiry into:
Social and cultural heritage of man

Political institutions and economic systems

Social organizations and culture

American society and culture

Man’s social and personal behavior
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7 2. Continuing Orientation to Concepts and Methods of Inquiry into Man, Including
Introduction to Organization and Structure of the Social Sciences Disciplines
A. History
B. Anthropology

Archeology
C. Sociology

Political Science

Economics
D. Psychology
3. Exploration in Selected Branches Studying Man, Culture, and Society.

2A, B, C, or D.

4. Selection or Rejection of Instructional Modules for Further Work, Based
on Student Choice of Entry Outcomes in Branches 24, B, C, or D.
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III. ARTISTIC PROCESS

K 1. Introduction to Means of Artistic and Creative Expression
A. Performing Arts
a. Music
b. Acting
c. Singing
Plastic Arts
a. Ceramics
b. Drawing
c. Sculpting
d. Carving
C. Writing Arts
a. Novels
b. Short stories
c. Poems
D. Technological Arts
a. Photography
b. Cinematography
c. Radio and television production

2. Further Student Selected Work in Branches 1A, B, C, and D

=

3. In-depth Exploration in any Combination of the Branches 1A, B, C, or D
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4. Selection or Rejection of Instructional Modules for Preparation on Chosen
Entry Outcomes in Branches 1A, B, C, or D
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TOOL AND HANDCRAFT PROCESS

1. Introduction to:

Working with wood

Working with metal

Working with plants and gardens
Working with brick and concrete
Working with plans and layouts
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2. Exploration in Student-Selected Branches
Woodworking and Carpentry
Metalworking

Landscaping and Gardening
Masonry and Bricklaying

Drafting and Technical Design
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3. Selection or Rejection of Instructional Modules for Preparation in Job Entry
Through Branches 2A, B, C, D, or E
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V. PHYSICAL DEVELOPMENT PROCESS
K 1. Basal Physical Skill Development
a. Running
. Jumping
. Climbing
. Throwing
. Swimming

b
c.
d
e

9. Introduction to Team and Individual Sports
A. Team Sports
a. Baseball
b. Basketball
c. Volleyball
d. Football
B. Individual Sports
a. Track
b. Tennis
c. Golf
d. Swimming
e. Gymnastics
f. Karate/Judo
g. Hiking

3. Exploration of Selected Team and Individual Sports Branches. 2A and B.
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4. Selection or Rejection of Instructional Modules in Sport Branches 2A and B.
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VI. INTERPERSONAL PROCESS

1. Introduction to Basic Concepts in Human Relations
a. Structure of relationships
b.  Privileges and obligations
c.  Directing and ordering

d. Moral codes of behavior

=

2. Introduction to Group Relations and Activities
a. Exchanging information

Assuming responsibility

Influencing others

Supervising others

o pe o

3. Exploration
Negotiating, Bargaining, and Selling
Managing Group Activities
Educating and Training
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4. Selection or Rejection of Instructional Modules in any Branches. 3A, B, C, or D.
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VII. MATHEMATICAL PROCESS (Combined with Scientific and Technological Processes
K-6; Separate Track, 7-12)
K 1. Introduction to Elementary Numerical Concepts and Systems
2. Manipulation of Mathematical Systems in Simple Operations
3. Application of Mathematical Systems in Solution of Everyday Problems

4. Introduction to General Measurement Operations
a. Linear, weight, volume, and mass
b. Chemical
c. Electrical
d. Altitude

5. Exploration in Selected Branches
A. Advanced Mathematical Systems
B. Computer Applications
C. Technical Measurement

=t

6. Selection or Rejection of Further Instructional Modules in Branches 54, B, or C.
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SCIENTIFIC PROCESS (Combined with Mathematical and Technological Processes
K-6; Combined with Technological Process 7-8; Separate Track, 9-12)
1.

Introduction to Basic Concepts of Scientific Method of Inquiry
a. Observation
b. Identification
c Classification -
d. Experimentation
e Scientific theories and constructs
2. Continuing Orientation to Scientific Methods of Inquiry: Introduction to the
Organization of Scientific Disciplines
a. Natural sciences
b. Life sciences
c. Physical sciences

3. Exploration in Selected Scientific Disciplines
A. Life Sciences
a. Biology
b. Botany
c. Zoology
d. Anatomy
e. Physiology
B. Natural Sciences
a. Geology
b. Meteorology
c. Oceanography i
d. Geography
Physical Sciences
a. Physics ;
b. Chemistry
c. Astronomy
. Selection of Instructional Modules for Entry Preparation in Branches 3A, B,
C, or Their Subdivisions.
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IX. TECHNOLOGICAL PROCESS (Combined with Scientific and Mathematical Processes,
K-6; Combined with Scientific Processes, 7-8; Separate Track, 9-12)

1. Introduction to:
a. Operation of machines
b. Functions of machines
c. Automation of production

2. Orientation to Technological Processes
A. Business Machine Operation
B. Machine Production Tool Operation
C. Machine Installation, Operation, and Repair
D. Computer Operation
E. Electronics

3. Exploration in Selected Technological Process Branches, 2A through E.
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4. Selection of Instructional Modules in Branches 2A through E for Job Entry.
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