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The first stage of thi:z research project consisted of (1) an in-plant study of
electro-mechanical technician operations to determine what skills and knowledge
combinations are required, (2) in-depth interviews with administrative and supervisory
personnel in 26 selected industrial organizations geographically distributed from New
England to California, and (3) a measure of the quantitative need for technicians with
electro-mechanical training through a survey of 93 organizations employing technicians
who work with both electrical and mechanical devices and systems. The second stage
of the project incorporated known principles of technical curriculum design with the
findings of the field study to develop a proposed curriculum providing the unique
requirements for the e!ectro-mechanical technician. The curriculum plan differs
significantly from any known technical education program and incorporates a number
of ideas which resulted directly from the suggestions made by employers. It calls for
new combinations of course work, facilities, and instructional procedures that differ in
many respects from those in single technology instruction programs. The curriculum is
presented as a 2-year program including courses in the areas of electro-rnechanics,
physics, electricity-electroNcs, mechanics, math and general education. (HC)
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Educational planning for emerging occupational fields can be

especially effective when the findings of well-planned research studies

are used to modify, extend, or reorient existing educational services.

R6search , occupational education should uncover new and more

effective techniques of occupational analysis and translate the

findings of this analysis into new educational programs. This is a

four-step process: (1) occupational analysis; (2) program planning;

(3) program development and testing; and (4) documentation and

dissemination of the results.

A research project recently completed by the Oklahoma State

University (Contract No. 0E-6-85-057) covered phase one and two of

this process. The occupational field under study was the emerging

field of electromechanical technology. Phase one of the project was a

eti field study of the electro-mechanical technician occupation with a

concentration on the unique educational requirements of the occupations.

Phase two was the design of an educational program to provide these

unique requirements.

The field study of occupational needs was conducted in two

parts. The first part consisted of an in-plant study of the electro-

mechanical technician occupations to determine what skills and

knowledge combinations are required and whether or not existing

4,1") educational services are providing these requirements. Depth interviews
U,
CJO

. were held with administrative and supervisory personnel in 26 selected

E" industrial organizations. These organizations ranged in size from 50

employees to more than 35,000 and were geographically distributed from
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New England to California. The field intervies identified an immediate

and urgent need for individuals with a background of education and

training significantly different from that obtained in existing technical

education programs. Details of this need and the specific occupational

requirements may be found in Part One of the project report.

The second part of the field study obtained a measure of the

quantitative need for technicians with electromechanical training. A

mailed survey was used to obtain information from 93 organizations

employing technicians who work with both electrical and mechanical

devices and systems. These 93 organizations expect to employ 20,329

additional electro-mechanical technicians by 1970 - a total 25% greater

than their combined need for electronic technicians and mechanical

technicians. A summary of the returns from this survey as shown in

Table I.

A Panel of Consultants with national representation provided

advisory services and assisted in planning and conducting the field study.

These consultants were selected to represent several kinds of industrial

activities such as manufacturing, research, distribution, and service.

The organizations selected included: the computer industry, electronics

companies, government agencies, instrument makers, technical schools,

and technical publishers. The panel played a vital role in the develop-

ment and conduct of the study. In fact, the success of the study, as

measured by the consistency and validity of the findings, was due

primarily to the leadership and specific contributions of the Panel

members.

During the course of the field interviews the research consultant

probed for information and attitudes regarding the skill and knowledge

required in industrial occupations of the type under consideration. An

interview schedule was used but no attempt was made to obtain a set of
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answers to a rigidly structured information form. Rather it was

thought more important, at this stage, to rely on the researcher's

background experience in curriculum planning and technical teaching

to interpret and record responses as objectively as possible. The

principal advantage of this'procedure appeared to be in establishing

rapport with the industrial representatives involved. Also it con-

served valuable time, an important consideration when busy

administrative personnel were contributing to the study.

The second stage of the research project (program planning)

incorporated the findings of the field study in a proposed curriculum

plan. An outline of the curriculum is shown in Table II. Details of

the program, including suggestions for staff and facilities, are

included in Part Two of the project report. This curriculum plan

differs significantly from any known technical education program and

incorporates a number of ideas which resulted directly from the

suggestions made by employers during the interview phase of the field

study.

The need for equal attention to mechanical and electrical

principles throughout the training program was underscored by

employers. The systems and devices with which these technicians work

are often extremely complex electrical-electronic-mechanical combina-

tions. Employers emphasized the need for technicians with sufficient

knowledge of electrical and mechanical principles to make judgments

where both are involved. It was pointed out that individuals trained

as specialists in either of these two fields tend to avoid decision-

making responsibilities where the two elements are interdependent. In

extreme cases, electronics specialists literally refuse to become

involved in decision-making where mechanical problems appear. Mechanical
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specialists are similarly reluctant to work with systems and devices

that include electronic elements. Throughout the field study

employers emphasized the critical need for persons who feel equally

at home in each of these elements.

Equal, if not more, importance was attached to the electro-

mechanical technician's responsibility for the communication of facts

and ideas. it was apparent from the discussions with employers that

the dual-technology functions of a technician working this capacity

include a significant responsibility for interpreting technical

information - as input for his own needs and as output for others.

Here again, the unique nature of the communication skills needed in

this occupation must be given consideration in the design of the

curriculum. The need appears to be not so much for grammatical

expertise as for technical accuracy. Obviously one without the

other would be insufficient; both are required and both must be

provided in the educational program.

The procedure followed in developing the electromechanical

technology curriculum plan was to apply known principles of technical

curriculum design to the findings of an occupational study. The study

revealed a need for technical personnel with new combinations of skills

and knowledge. The resulting curriculum plan consists of new combina-

tions of course work and calls for facilities and instructional

procedures that differ in many respects from those in single-

technology instruction programs. The plan will, of necessity, require

further development, modification, and evaluation in an actual

teaching-learning situation.

An important part of the curriculum development process was the

correlation of occupational analysis with instructional program planning

throughout the project. This correlation was incorporated at several
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points in the project. Thc first point at which this occurred was a

briefing session for the Panel of Consultants on the general form of

technology curriculums. This step is extremely important. Industrial

personnel are generally unfamiliar with the procedures and processes

of specialized occupational education programs. There are many kinds

and levels of occupational education. Unless advisory groups of

this nature understand the limitations of two-year programs they may

not be realistic in making an identification of the occupations to be

studied. Before any attempt is made to study occupational needs, it

is the responsibility of the technical education specialist to delimit

the proposed educational program. Failure to do this may result in

much time being wasted by studying occupations for which the two-year

technical program is not required. It is well to remember, also,

that industrial job classifications and educational terminology are not

yet sufficiently precise to provide the degree of reliability needed

in educational planning.

Much additional developmental work will be required to make the

proposed program a reality. In its present form it represents the

best judgment of experienced technical education curriculum specialists

as to the content, organization, and level of instruction required.te

prepare individuals for the electro-mechanical technician occupations.

Much of the proposed program is new. Existing courses in electrical,

electronic, and mechanical disciplines cannot be used without reorganiza-

tion and a general reorientation to the program objectives. The third

and fourth steps of the research process - development and testing, and

documentation and dissemination of the results, remain to be accomplished.

$


